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THE  PACIFIC  TELECOMMUNICATIONS 
COUNCIL 

PTC'93  is  organized  by  the  Pacific 
Telecommunications  Council,  an  international  non- 
governmental, non-profit  organization.  The  council  is 
regional  in  nature,  embracing  members  from  all  the 
countries  that  play  a  role  in  the  development  of 
Pacific  telecommunications.  Its  357  members  from 
industry,  academia  and  government  are  dedicated  to 
promoting  the  understanding  and  beneficial  use  of 
telecommunications  throughout  the  entire  Pacific 
Hemisphere-North,  Central,  and  South  America, 
East,  South  and  Southeast  Asia,  Australia,  New 
Zealand,  Melanesia,  Micronesia  and  Polynesia. 


FOREWORD 


These  two  volumes  comprise  ihe  majority  of  papers  presented  at  the  Fifteenth  Annual  Pacific  Telecommunications  Council 
Annual  Conference  (PTC93),  held  in  Honolulu  on  17-20  January  1993.  This  milestone  gathering  has  brought  together  over 
1,100  participants  from  over  40  countries.  These  volumes  follow  the  general  course  of  the  Conference,  ranging  from  general 
Discussion  Papers  offering  a  broad  overview  of  telecoms  issues  to  a  collection  of  conference  papers  unparalleled  in  their  scope 
and  depth.  The  Proceedings  are  carefully  indexed  and  are  combined  with  a  comprehensive  contents  list. 

In  addition,  the  PTC  93  Session  Summaries  are  included  following  the  ind.x  in  Volume  I.  These  Summaries  pro\'ide  a 
jseful  guide  to  every  paper  presented  at  PTC'93,  including  those  not  included  in  the  current  Proceedings.  A  volume  of  late 
papers  will  be  produced  following  PTC93,  and  copies  may  be  purchased  from  the  PTC  office. 

PTC*s  annual  conference  has  become  the  region's  premier  venue  for  those  interested  in  the  world  of  international 
telecommunications.  A  perusal  of  the  index  or  table  of  contents  will  quickly  reveal  the  sheer  breadth  of  coverage  for  which 
PTC  is  now  famous.  Analyzing  our  industry's  latest  technologies  from  ATM  to  LEOs  to  VSATs,  and  all  acronyms  in 
between,  these  papers  provide  a  much-needed  understanding  of  the  technical,  political,  regulatory,  and  social  challenges  ahead. 
Tt\c  country  and  region  studies  -  see  the  separate  ''Country  and  Region  Index"  -  provide  expert  reviews  of  developments  in 
the  Pacific  hemisphere's  key  states. 

The  Council  brings  together  telecoms  leaders  and  leading  commentators  from  across  the  region.  This  expertise  is  reflected 
in  the  papers  found  in  these  volumes.  Of  particular  interest  in  this  year's  collection  is  the  marked  increase  in  efforts  to  put 
technological  progress  in  the  social  context  of  development  -  and  not  just  in  developing  countries.  More  efforts  are  being 
made  to  better  understand  how  telecoms  technology  can  and  must  be  harnessed  to  improve  education,  social  welfare,  and 
not  just  provide  new  toys  for  a  technologically-literate  elite.  It  is  particularly  heartening  to  see  how  PTC's  corporate  and 
private -sector  members  have  embraced  this  theme.  The  international  telecoms  industry,  as  a  part  of  society,  relies  upon 
growing  and,  by  necessity,  more  technologically  sophisticated  markets  for  its  wares.  The  distance  education,  health  care,  and 
other  social  applications  of  new  technologies  are  now  seen  as  at  the  forefront,  and  an  essential  prerequisite  for  profitable 
business  applications.  These  papers  show  that  the  optimism  of  the  telecoms  domain  is  possibly  even  greater  new  than  it  was 
during  the  Roaring  80s,  but  is  now  tempered  by  a  more  comprehensive  view  of  how  telecoms  development  and  progress  must 
benefit  society. 

If  the  educational  challenges  in  the  developed  OECD  states  are  great,  then  what  of  the  developing  countries?  In  reviewing 
the  years  since  the  Maitland  Commission,  the  countries  of  the  Pacific  hemisphere  have  come  to  a  collective  recognition  of 
the  importance  of  telecoms  to  infrastructural  development.  Many  countries  have  made  massive  progress  in  a  few  short  years. 
Some  of  the  papers  in  these  Proceedings  outline  the  strategies,  philosophies,  and  policies  that  allowed  this  progress  to  take 
place.  Other  countries  still  have  a  long  road  to  follow,  but  it  is  increasingly  apparent  in  these  papers  that  the  political  will 
for  telecoms  development  is  there,  and  that  is  more  than  half  the  battle. 

llie  Pacific  Telecommunications  Council  has  throughout  this  period  acted  as  a  leading  forum  for  analysis  of  these  dramatic 
changes.  The  annual  conference  Proceedings  date  back  to  1979  and  provide  a  fascinating  historical  record  of  the  issues. 
These  back  issues  are  available  from  the  PTC  office,  as  is  the  new  Pacific  Telecommunications  Review,  the  PTC's  latest 
contribution  to  the  understanding  of  international  telecommunications.  This  new  PTC  quarterly  journal  seeks  to  reflect  the 
strengths  of  the  annual  conferences  by  acting  as  a  "gathering  place"  of  leading  telecoms  comment  and  analysis  on  a  continuing 
basis. 

llicse  Proceedings  are  organized  by  conference  days,  beginning  with  a  comprehensive  table  of  contents  and  an  index.  The 
index,  which  appears  immediately  following  the  table  of  contenis,  cites  papers  by  paper  number  rather  than  by  page  number. 
Once  you've  found  the  paper  numtxr,  flip  back  to  the  table  of  contents  to  find  the  page  number.  Our  tight  production 
schedule  necessitates  this  two-part  index,  but  with  practice  you  should  be  able  to  accomplish  this  two-step  process  in  seven 
seconds  fiat  (we've  limed  it).  The  index  is  itself  in  two  parts  and  is  divided  into  a  "subject  index"  and  a  "country  and  region 
index". 

James  Savage 
Dan  Wedemeyer 
Honolulu,  1993 
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2.1.1  PLANNING  AND  IMPLEMENTING  SERVICES 

2.1.1.1  Telecommunications  Development  in  Taiwan,  ROC,  A  Study  Case  for 

Modernization 

P.Y.  Lee,  Director  General,  Directorate  General  Telecommunications,  Taiwan,  HO.C. 

In  recent  years,  the  worldwide  developmental  trends  have  reflected  the  rise  of  democracy,  economic 
iiberalization,  and  social  diversification.  The  speaker  reviews  how  Taiwan,  one  of  Asia's  "miracle  economies", 
has  utilized  telecommunications  to  help  achieve  dramatically  rapid  growth.  The  Directorate  General  of 
Telecommunications  has,  according  to  the  speaker,  surmounted  great  difficulties  over  the  years  in  providiing 
what  is  today  a  fully  developed  service. 


2.2.1  TECHNO-APPLICATIONS 

2.2. 1. 1  Development  of  Multipoint  Teleconference  System  Using  Multipoint  Control 

Unit  (MCU) 

Tatsuhide  Arakald,  Systems  Engineer;  Etsuo  Kemnoku,  Supervisor;  To^nori  Ishida, 
Supervisor;  and  Masanori  Sawai,  Systems  Engineer,  NEC  Engineering,  Ltd.,  Japan 

Teleconferencing  technologies  have  advanced  quickly  in  recent  years.  The  speaker  outlines  a  newly-developed 
multipoint  teleconference  system  that  interconnects  three  or  more  sites.  Using  a  Multipoint  Control  Unit 
(MCU),  this  NEC-developed  system  uses  voice-activated  switching  and  sophisticated  video  technology  to  create 
a  realistic  meeting  environment,  irrespective  of  distance. 

2.2J.2         The  New  Generation  of  ISDN  Applir^tions  and  Beyond 

Dale  T.  Rogers,  Marketing  Manager,  Global  ISDN  Services,  AT&T  and  Jerry  A  Nowidd, 
Vice  President,  ESI  Systems,  Inc.,  USA 

The  speaker  addresses  several  new  societal  applications  of  ISDN  in  North  America  and  the  Pacific  Rim,  with 
a  particular  focus  on  the  keys  to  successful  deployment  and  mass  marketing.  Key  areas  to  be  addressed  will 
include  the  technical,  regulatory,  financial,  and  educational  domains.  Actual  customer  applications  and 
experiences  are  covered,  and  the  role  of  cooperative  and  strategic  alliances  is  analyzed. 

2.2.1.3  Video  on  Demand  Without  Compression:   A  Review  of  the  Technoloi^y, 

Business  Model,  Regulation  and  Future  ImpUcations 
Jack  AM.  Van  Der  Star,  Chairman,  Image  Systems  Corporation,  Canada 

The  employment  of  frequency  reuse,  not  compression,  will  make  video-on-demand  increasingly  viable  and 
important.  The  speaker  looks  at  a  typical  demand  video  enterprise;  how  demand  video  applications  will 
conform  to  regulatory  environments;  and  the  impact  demand  video  will  have  on  various  industries  such  as  film 
production  and  television.  A  demand  video  implementation  strategy  is  put  forward  for  different  parts  of  the 
world. 
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2.2.1.5  Optimization  of  VSAT  Systems  and  Application  in  Asia-PaciBc  Area 

Kazuyoshi  Miyoshi,  Manager  Communication  Systems,  Systems  Engineering  Center, 
Mitsubishi  Electric  Corporation,  Japan 


The  speaker  presents  a  VSAT  system  optimization  method,  looking  at  how  costs  may  be  minimized  in  the  use 
of  star-shaped  VSAT  networks.  The  costs  of  developing  domestic  VSAT  systems  in  the  Asia-Pacific  region 
are  analyzed,  as  are  cost  factors  of  introducing  codec  technologies. 


2,?..2   ECONOMICS  OF  TELECOM  DEVELOPMENT 

2.2.2.1  The  Nexus  Between  Telecommunications  Technology,  Telecommunications 
Regulatory  Policy,  and  Labor  Law  and  its  Effect  on  the  Division  of  Labor  in 
Information  Economies 

Mchcroo  Jussawalla,  Research  Associate,  Institute  of  Culture  &  Communications,  East- West 
Center  and  Mark  D.  Lo&trom^  USA 

Telecoms  technology  and  regulatory  flexibility  are  at  the  heart  of  national  economic  development.  But  the 
connections  between  new  technology,  regulatory  poh>y,  national  labour  legislation,  and  the  division  of  labour 
are  not  well  understood.  The  presenter  attempts  to  forge  the  links  between  these  often  conflicting  imperatives 
by  comparing  labour  policy  in  selected  Asia-Pacific  countries  in  the  context  of  national  telecoms  development 
porgrams.  Australia,  New  Zealand,  Singapore,  Hong  Kong,  Thailand,  and  the  Philippines  are  analyzed  and 
compared. 

2.2.2.2  Business^  Legal,  and  Technical  Implicationc  of  the  Proliferation  of  Global 
Data  Communications  Networks 

Hyung-Min  Michael  Chung»  Professor,  Department  of  Business  Analysis  and  Research, 
Graduate  School  of  Business,  lexas  A  &  M  University  and  Tee  Ee  Tan,  Systems  Analyst, 
Anderson  Consulting,  Malaysia 

The  speaker  examines  business,  legal,  and  technical  issues  in  the  application  of  global  data  communication 
networks.  Diverging  standards  adopted  by  different  countries  result  in  substantial  costs  in  money,  time,  and 
personnel.  While  all  agree  harmonization  is  vital,  the  burden  to  create  industry  standards  devolves  upon  the 
CCITT  and  its  regional  counterparts.  The  speaker  analyzes  new  avenues  of  cooperation  in  this  area. 

2.2.2.3  New  Multilaterally  Agreed  Rules  For  International  Trade  In  Services 
Raymond  Kronunenacker,  Counsellor,  GATT,  Switzerland 

The  speaker  analyzes  the  latest  developments  in  the  Uruguay  Round  of  the  GATT,  with  a  particular  focus  on 
the  General  Agreement  on  Trade  in  Services  (GATS).  The  success  or  failure  of  the  GATS  has  massive 
implications  for  all  Pacific  hemisphere  countries,  and  especially  in  the  telecommunications  industry. 
The  speaker  provides  a  personal  view  in  the  context  of  his  expertise  as  Counsellor  at  GATT  headquarters. 
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2.2.2.4  A  Comparative  Analysis  of  Governance  Costs  for  Information  Technology 

Ruchadaporn  Lcrtphokanont,  Policy  and  Plans  Analyst*  National  Economic  and  Social 
Development  Board,  Royal  Government  of  Thailand  and  A.  Lee  Gilbert,  Senior  Fellow, 
Information  Management  Research  Centre,  Nanyang  Technological  University,  Singapore 

International  transfers  of  technology  involve  exchanges  between  organizations  based  in  sovereign  states, 
influenced  by  domesitc  antitrust,  contract,  liability  and  other  policies,  in  addition  to  a  host  of  other  factors. 
These  domestic  factors,  combined  with  the  imperatives  of  international  law,  determine  the  economic  and  social 
impact  of  telecoms  technology  transfeis.  The  speaker  presents  a  new  perspective,  based  upon  recent  research, 
on  the  transaction  costs  of  technology  transfers. 

123   STANDARD  BEARERS  AND  NEW  APPLICATIONS 

2.2.3.1  Standards  and  Convergence:  New  Realities 

Dasid  Allen,  Fellow,  Harvard  University,  Kennedy  School  of  Government,  USA  and  John 
Gilt)ert,  Principal,  John  A.  Gilbert  &  Associates,  Canada 

The  convergence  of  telecommunications,  information  technology  and  broadcasting  around  multimedia 
applications  adds  complexity  to  the  essential  participation  of  users  in  the  evolution  of  standards  for 
telecommunications  and  related  IT  products  and  services.  The  speaker  outlines  the  role  of  innovation  and 
user  influence  in  an  ideal  standardization  process.  Recent  international  standardization  activities  are  reviewed, 
and  future  scenarios  outlined. 

2.2.3.2  European  Telecommunications—New  Dimensions 

L.  Schnurr,  Professor  and  Ch^ir,  Telecommunications  System,  Anglia  University  and  R  Ask, 
Deputy  Director,  European  Telecommunications  Standard  Institute,  United  Kingdom 

The  evolution  of  the  European  telecommunications  environment  harbours  a  great  impact  for  developments 
in  the  Pacific  hemisphere.  The  speaker  sets  out  the  principal  components  of  the  new  European  telecoms 
worid,  discusses  the  role  of  regional  and  national  regulation  processes,  and  places  in  context  the  revised 
technical  and  regulatory  role  of  standards  and  how  they  come  to  be, 

2.2.3.3  Joint  Planning  for  Global  Virtual  Network  Services  to  Accelerate  Multi- 
National  Deployment 

Raymond  Butkus,  Director,  International  Business  Services,  AT&T,  USA 

The  presenter  summarizes  the  progress  to  date  of  the  Global  Virtual  Network  Services  Forum  (GVNS),  which 
comprises  30  international  telecoms  carriers  from  22  countries.  The  GVNS  Forum  was  initiated  by  AT&T 
with  the  purpose  of  fostering  the  multinational  interconnection  of  Global  Virtual  Networks,  While  it  is  not 
meant  to  supplant  existing  standards  bodies,  it  may  put  forward  proposals  to  be  submitted  to  standards 
organizations. 

2.2.3.4  GSM,  Intelligent  Networks  &  Personal  Communications 

Hans  Diemcl,  Director,  Market  Development  &  Marketing  Cellular  Networks,  Northern 
Telecom  Europe  Limited,  United  Kingdom 

The  speaker  addresses  the  evolution  of  current  and  future  GSM  standards  in  the  Asia-Pacific,  Europe,  and 
North  America,  focusing  on  the  relationship  between  GSM  and  inicllifecnt  networks.  GSM  possesses  several 
advantages,  and  is  described  as  a  total  network  specification. 


2.2.3.5.          Application  of  GIS  Technology  to  Wireless 

Chandan  W.  Scernani,  Senior  Technical  Consultant,  USA 

In  a  competitive  cellular  environment,  key  differentiating  factors  include  quality  of  service,  customer  care, 
responsiveness  to  problems,  timely  billing,  attractive  pricmg,  enhanced  services,  network  reliability,  and  reduced 
fraud.  Applications  based  upon  Geographic  Information  System  (GIS)  technology  may  assist  in  many  of  these 
areas,  and  the  speaker  outlines  how  GIS  operates  and  reports  on  results  of  GIS  applications. 

2.2.4   DISTANCE  EDUCATION  TECHNOLOGY  AND  EVALUATION 

2.2.4.1  The  Strategic  Function  of  Educational  Technology  Evaluation 
Jean-Claude  Marot,  Head  of  Department,  IDATE,  France 

Several  European  countries,  most  notably  France,  have  seen  a  rapid  increase  in  the  number  of  advanced 
telecoms  applications  in  the  fields  of  training  and  education.  The  speaker  looks  at  the  effectiveness  of  these 
programs  for  users,  and  reviews  the  European  Commission's  incorporation  of  a  detailed  evaluation  process 
within  new  distance  education  programs. 

2.2.4.2  Computers  and  Telecommunications  for  Distance  Education 

R.  Williaca  Maule,  .Assistant  Professor,  Department  of  Organizational  Studies,  University  of 
San  Francisco,  Coliege  of  Professional  Studies,  USA 

The  presenter  discusses  an  operating  structure  for  new  telecoms  services  utilizing  computer  networks  to  deliver 
distance  learining  programs.  The  system  differs  from  traditional  computer-delviered  education  in  a  variety  of 
innovative  ways,  and  the  network  serves  as  an  inofrmalion  routing  and  processing  mechanism  through  which 
students,  instructors,  or  employers  may  accommodate  specific  industry  and  individual  interests. 

2.2.4.3  The  Cdntribution  of  Distance  Higher  Education  to  National  Development  in 
Pacific  Island  Countries 

Hayato  Yamanaka,  Associate  Professor  &  Project  Coordinator;  TOSHIO  KOBAYASHI, 
Professor,  National  Institute  of  Multimedia  Education,  Japan;  and  MICHAEL  R.  OGDEN, 
Instructor  &  Research  Associate,  Center  for  Pacific  Islands  Studies,  University  of  Hawaii  at 
Manoa,  USA 

The  presenters  review  the  success  of  the  satellite-delivered  distance  education  programs  of  the  University  of 
the  South  Pacific.  Japan^s  National  Institute  of  Multimedia  Education  (NIME)  has  collaborated  with  USP 
to  evaluate  the  impact  of  these  programs,  and  the  presenters  discuss  their  results  against  the  background  of 
national  developn^ent  aspirations  in  the  Pacific  Islands,  the  potential  applications  of  satellite  instruction,  and 
what  role  advanced  countries  such  as  Japan  may  have  in  new  distance  education  applications. 

2.2.4.4  The  Georgia  Vocational  Education  Network:    Training,  Economic,  and 
Technical  Implications 

Eric  N.  Bamhart,  Director,  Communications  Laboratory,  Georgia  Tech  Research  Institute, 
USA 

The  Georgia  Vocational  Educational  Network  is  a  response  to  the  imperative  of  integrating  Georgians  rural 
population  into  the  global  information  economy.  The  speaker  discusses  the  creation  and  development  of  this 
program,  desired  services  and  benefits,  and  the  expected  results.  This  unique  program  works  through  the 
Georgia  Centre  for  Advanced  Telecommunications  Technology,  a  universiiy-government-industry  partnership. 


2.2.4.5  First  Steps  in  Multimedia  Telecommunications:   User  Views  of  ISDN  for 

Educational  Delivery 

Linda  Harasim,  Associate  Professor,  Communication  Department,  Simon  Fraser  University, 
Canada 

The  speaker  describes  the  experiences  of  an  ISDN  Distance  Learning  Trial  held  in  Vancouver  during  1991-92. 
As  a  pioneering  application,  the  project  poses  important  questions  about  the  impact  of  new  technologies  upon 
teaching  and  learning.  Also  studied  are  the  critical  success  factors  of  the  project,  lessons  of  design  and 
implementation,  and  how  well  instructors  and  students  adapted  to  these  new  technologies. 

2.2.5    ISDN  EXPERIENCES 

2.2.5.1  N  i  l  's  Four- Year  ISDN  Experience  and  Future  of  Japan's  Market 

Koichi  Nobukuni,  Manager  and  Fumihisa  Bamba,  Assistant  Manager,  ISDN  Promotion 
Department,  NTT  Corporation,  Japan 

The  presenter  discusses  NTTs  four-year  experience  in  developing  ISDN  service  and  the  issues  presently  facing 
NTT,  as  well  as  efforts  to  expand  the  market  through  the  provision  of  new  service  offerings.  NTTs  cot^tracted 
lines  now  exceed  150,000  across  Japan.  INS-Net  is  now  expected  to  move  from  the  introductory  phase  to  the 
"take-off  phase  as  the  service  is  commercially  promoted. 

2.2.5.2  ISDN  Compress  Video  -  The  Logical  Next  Step 

John  F.  Archdeacon,  Branch  Chief,  IRMS,  Pacific  Zone,  General  Services  Administration, 
USA 

The  speaker's  organization  is  a  leading  user  of  videoconference  services.  The  presentation  describes  extensive 
tests  of  dial-up  and  reservation  videoconference  systems  using  a  56  Kbps  circuit,  Basic  Rate  Interface  (112 
Kbps)  or  T-1  facility  (112  Kbps  -  1.5  Mbps).  Also  evaluated  is  the  Px64  Video  Coding  Standard.  The  goal 
of  these  efforts  is  to  achieve  a  high  use  of  videoconference  facilities  at  the  lowest  possible  cost. 

2.2.5.3  An  Evolution  Strategy  Toward  Digitalized  Inter-exchange  Network  Structure 
in  Seoul  Metropolitan  Area 

Jcong-Wook  Kim,  Director,  Department  of  Project  Development  and  Hce-Soo  Aim, 
Executive  Vice  President,  Korea  Telecom  International,  Republic  of  Korea 

The  digitalizaiion  of  a  large  metropolitan  network  has  been  best  achieved  through  an  underlying  architecture 
based  upon  a  double-hub  with  only  tandem-routing,  according  to  the  speaker,  who  describes  the  development 
of  digitized  double-hub  architecture  in  Seoul  -  one  of  Asia's  largest  cities 

2.2.5.4  Realization  of  EDI  Message  Transfer  of  an  MHS  System  Using  ISDN 
Haruluio  Yamaguchi,  Yukio  Sailo,  Yoshlkazu  Tanaka,  NTT  Network  Systems  Development 
Center,  Japan 

Since  ISDN  service  was  first  introduced  in  Japan  in  1988,  various  applications  and  devices  for  ISDN  data 
communications  have  been  developed.  The  speaker  discusses  one  specific  technical  application  for  EDI  use, 
including  how  to  utilize  and  opitmize  the  functions  of  an  MHS  system  on  transferring  EDI  messages. 
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2.2.6   THE  CONVERGENCE  OF  WIRELESS  TECHNOIjOGBES:    SOCIAL  AND 
REGULATORY  IMPLICATIONS 


2.2.6.1  The  Wristwatch  as  a  Personal  Communications  Device 

Hiroshi  Komatsu,  President,  SEIKO  Telecommunication  Systems,  Inc.;  RYOICHI  NOROSE,  General 
Manager  of  SEIKO  Corporation;  and  STEVEN  SYMONDS,  Vice  President  of  Business  Development  for 
SEIKO  Telecommunictions  Systems,  USA 

PCS  -  personal  communications  service  -  is  the  current  "hot"  topic  in  wireless  communications.  The  speaker 
looks  at  the  Seiko  Receptor  "message  watch",  a  mass-market  wristwatch  PCS  unit  offering  personal  messaging 
andf  a  host  of  information  services.  This  device  is  seen  as  the  harbinger  of  a  new  generation  of  PCS 
equipment. 

2.2.6.4  The  Expansion  and  Liberalization  of  Mobile  Telecommunications  in  Korea 
Yong  Son,  Professor  &  Dean;  Sang-<I!hul  Lee;  and  Juneil  C  Rycc,  Graduate  School  of  Mass 
Communication,  Chung  Ang  University,  Republic  of  Korea 

The  presenter  analyzes  the  situation  of  mobile  telecoms  services  in  South  Korea.  The  Korean  mobile 
communications  sector  has  grown  at  an  unparalleled  rate  in  recent  years,  and  the  speaker  reviews  the 
establishment  of  competitive  mobile  systems  in  Korea  and  how  the  mobile  communications  environment  is 
expected  to  perform  through  the  rest  of  the  decade. 

2.2.6.5  Wireless  Cdnmiunications  and  Personal  Freedom 

Philip  Spcctor,  Partner,  Paul,  Weiss,  Rifkind,  Wharton  &  Garrison,  USA 

Does  PCS  imply  personal  freedom  or  an  invasion  of  privacy.  The  speaker  strongly  advocates  the  former  view, 
outlining  PCS  as  a  "liberating"  technology  for  individuals.  Constraints  of  time  and  place  will  become  irrelevant 
to  communications.  Innovative  companies  are  promising  to  integrate  wireless  voice  and  data  communications 
over  seamless  networks. 

2.2.7   REGIONAL  SATELLITE  SYSTEMS 

2.2.7.1  PEACESAT:  A  Pacific  Island  Users  Perspective  on  Searching  for  a  Satellite 
William  Coopcrman,  PEACESAT  Program  Manager;  Dennis  Connors,  Associate 
Administrator,  Office  of  Telecommunications  Applications;  and  Charles  Franz,  NTLA  US 
Department  of  Commerce,  USA 

The  speaker  presents  a  progress  report  on  satellite  activities  in  the  Pacific  region,  based  upon  his  PTC'92 
presentation  on  "Communications  Satellites  in  the  Pacific  Islands\  This  overview  presentation  presents  a 
comparative  perspective,  harnessing  newly-released  figures  from  the  IFRB,  US  FCC,  and  contact  with  satellite 
operators. 

2.2.7.2  Unicom:  Moving  into  Asia 

Steve  Collin,  President  and  Chief  Operating  Officer,  Unicom  Satellite  Corp,  USA 

The  speaker  introduces  the  private  satellite  ventures  of  Unicom  Satellite  Corporation,  and  its  plans  to  provide 
an  alternative  to  regional  and  Intelsat  satellite  services.  The  evolution  and  development  plaas  of  Unicom's 
activities  in  the  Asia-Pacific  region  are  also  discussed. 


2.2.7.3  The  Rise  of  Competing  Satellite  Systems  and  the  FaU  of  the  INTELSAT 

Monopoly 

Shirley  S.  Fujiraoto,  Partner  and  Marc  Bcrejka,  Associate,  Kelier  and  Heckman,  USA 

The  presenters  review  the  rise  of  a  competitive  environment  in  the  international  satellite  services  market, 
review  the  history  of  Intelsat,  and  look  at  the  future  of  the  Intelsat  system  in  the  context  of  a  highly- 
competitive  satellite  world.  Particular  attention  is  paid  to  substantive  and  far-reaching  conculsion  about  the 
international  satellite  market. 


2.2.8  WARC92  RESULTS  AND  THE  FUTURE  OF  FFU 

2.2.8.1  Robert  M.  Frieden 

The  recently  concluded  World  Administrative  Radio  Conference  (WARC-92)  provides  a  view  of  the  "New 
Telecommunications  World  Order"  as  old  alliances  and  paradigms  dissolve.  The  means  by  which  nations  agree 
on  spectrum  allocations  and  service  definitions  increasingly  will  depend  on  whether  and  how  advocates  show 
benefits  to  developing  and  non-alinged  nations.  The  speaker  reports  on  general  and  specific  outcomes  of 
WARC-92,  and  possible  future  scenarios. 

2.2.8.2  WARC92  and  Future  Considerations 

Richard  E.  Butler,  AM,  Australia 

WARC'92  has  set  the  framework  for  many  innovative  and  new  technology  applications  as  well  as  expanded 
services  and  radio  communications  uses.  New  services  include  an  array  of  mobile  services,  including 
application  of  low  earth  orbit  (LEO)  satellites  with  hand-held  telephony.  Digital  audio  broadcast  will  also 
soon  be  a  reality,  as  will  film  quality  HDTV.  The  speaker,  the  former  secretary-general  of  the  ITU,  will 
address  the  impact  of  new  L  and  S  band  allocations. 


2.3.1  INNOV  ATIVE  /iPPLICATIONS 

2.3.1.1  Multimedia  Presentation  System  using  ISDN 

Youichi  Kihara,  Senior  Research  Engineer;  Yoshihiro  Shimazu,  Research  Group  Leader  and 
Yoshihiro  Shimokawa,  Research  Engineer,  Network  Information  Systems  Laboratories,  NTT, 
Japan 

The  speaker  describes  an  experimental  on-line  multimedia  presentation  system  that  provides  multimedia 
information  consisting  of  sound,  full-colour  still  pictures,  subtitles,  and  pointing  information  via  N-ISDN. 
The  design  and  features  of  the  system  are  analyzed,  and  the  applications  of  the  multimedia  presentation  system 
to  karaoke  are  illustrated. 

2.3.1.2  "Project  Lindbergh":  Gateway  to  Public  Information  Networking 

Scon  Morgan,  Executive  Director,  Southwestern  Bell  International  Development,  USA 

"Project  Lindbergh"  is  a  unique  information  age  development  under  way  in  the  city  of  St.  Louis.  The  speaker 
outline  how  the  project  developed  as  St  Louis  has  evolved  as  a  "Digital  City"  using  fibre  optics,  SS7,  ISDN, 
broadband  ISDN,  packet  switching,  SONET,  and  Metropolitan  Area  Network  (MAN)  technologies.  The 
speaker  explains  the  revolutionary  features  of  this  project,  and  how  it  adapts  to  changing  customer  needs  and 
technology  trends. 
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2.3.1.3  Educational  Models  for  Virtual  Environments 

Bnioe  Long»  Doctoral  Candidate,  Teachers  College,  Columbia  University,  USA 


Excessive  hype  continues  to  obscure  some  of  the  more  substantial  benefits  of  new  developments  in 
telecommunications,  multimedia,  and  the  human-computer  interface.  The  presenter  reviews  current  research 
in  virtual  reality  and  its  application  on  how  we  learn  and  how  we  structure  knowledge.  New  technologies 
provide  new  opportunities  for  more  equitable  and  comprehensible  access  to  information  and  education,  and 
is  less  elite-oriented  than  print-based  education. 

2.3.1.4  Broadband  Delivery  through  the  Last  Mile 

Reg  A.  Kaenel,  WavePhore  Inc.,  USA 

The  speaker  illustrates  the  techniques  of  transparently  piggy-backing  high-speed  data  over  television  signals 
for  the  purpose  of  overcoming  access  problems  in  the  local  loop  (the  "last  mile").  Delivery  of  data  in  a  user- 
friendly  form  requires  high-speed  telecom  infrastuctures  -  but  this  capadty  is  not  required  in  the  other 
direction.  Hence,  by  using  a  newly-developed  multiplexing  system,  high-speed  data  can  be  delivered 
transparently  on  top  of  TV  signals,  showing  that  broadband  local  distribution  need  not  wait  for  technological 
brakthroughs. 


2.3.2   SERVICE  CONSEQUENCES 

2.3.2.1  The  Marketing  Challenges  of  Telecommunication  Services  in  Thailand 
Prateep  Thirati,  Chief,  Corporate  Marketing  Section,  Telephone  Organization  of  Thailand, 
Thaiiand 

The  speaker  provides  a  comprehensive  review  of  Thailand's  telecommunications  infrastructure,  policy,  and 
development.  Thai  economic  growth  averages  11.7%  per  year,  and  telecoms  development  is  at  the  heart  of 
this  tremendous  growth.  The  speaker  outlines  current  government  policies,  the  development  of  private  sector 
players,  the  changes  to  TOT  (Telephone  Organization  of  Thailand)  and  CAT  (Communications  Authority  of 
Thailand)*  and  the  scope  for  other  investors  in  the  Thailand's  massive  telecoms  development  program. 

2.3.2.2  Telecommunications  and  Urban  Development  in  the  Pacific  Rim:  A  Teleport 
Proposal  for  Hongkong 

Grant  D.  Hume,  Post-Graduate  Student,  Faculty  of  Architecture,  University  of  HongKong, 
Hong  Kong 

Teleport  development  is,  in  many  ways,  an  embodiment  of  how  telecoms  is  central  to  "city  building"  in  the 
Asia-Pacific  region.  The  speaker  outlines  Hong  Kong*s  use  of  telecoms  as  the  economic  base  of  building 
competitive  advantge,  and  how  the  development  of  a  teleport  harnesses  the  advantages  of  telecoms 
development  with  the  requirements  of  modern-day  urban  planning  and  urban  social  theory. 

2.3.2.3  Maximizing  Revenue  for  Inmarsat  Signatories 

James  Kemp,  Director  of  Research  and  Development  and  Jack  Bright,  Regional  Sales 
Manager,  Mobile  Satellite  Systems,  Scientific-Atlanta,  Inc.,  USA 

Why  do  less  than  one-third  of  Inmarsat  signatories  have  Coastal  (Land)  Earth  Stations  (CES/LES)?  The 
speaker  analyzes  this  problem  and  details  new  digital  standards  that  offer  new  opportunities  to  Inmarsat 
signatories.  New  low-cost  CES/LES  and  Mobile  Earth  Stations  (MES)  are  reviewed,  as  are  expected  revenue 
streams. 
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2.3.2.4  Convergence  of  Telecommunications  and  Crime:  Liability  for  Toll  Fraud  in 
the  United  States 

Martin  A.  Mattes,  Parmer,  San  Francisco  Office,  Graham  &  James  in  association  with 
Deacons/Sly  and  Weigall,  USA 

Toll  fraud  is  an  issue  of  vital  importance  to  telecom  carriers  -  but  it  is  not  often  analyzed.  The  speaker 
reviews  the  enormous  increase  in  the  risk  and  incidence  of  toll  fraud  in  the  USA,  and  recent  attempts  to 
introduce  legislation  to  shield  customers  from  liability.  But  current  efforts  to  control  toll  fraud  are  only  a 
beginning  in  attempts  to  address  this  crisis.  The  speaker  maintains  that  fair  resolution  of  these  issues  may 
have  an  impact  on  the  viability  of  competition  in  certain  areas. 

2.3.2.5  Service  Consequences:  Evaluating  the  Role  of  Insurance 
William  L.  Mayo,  Managing  Director,  Willis  Corroon  Inspace,  Inc.,  USA 

Satellites  and  launches  require  some  of  the  most  complex,  risky,  and  expensive  insurance  policies  ever  issued. 
Global  satellite  insurance  is  largely  provided  by  brokers,  who  provide  the  risk  evaluation  for  underwriters. 
This  giant,  and  hugely  expensive,  topic  is  discussed  with  an  analysis  of  where  satellite  insurance  premiums  are 
headed,  the  unique  aspects  of  the  Intelsat  VI-F3  recovery  mission  policy,  and  what  underwriters  look  for  in 
risk  assessment. 


2.3.3   TELCO/CATV  ISSUES 

2.3.3.1  The  Roles  of  Cdpper  and  Fiber  in  the  Evolution  to  Broadband:  A  Network 
Planning  Perspective 

Thomas  M.  Super,  Vice  President  and  Edward  A.  Walvick,  Executive  Director  and  NYNEX 
Science  &  Technology,  Inc.,  USA 

Much  has  been  discussed  about  the  future  of  broadband.  The  speaker  looks  at  some  of  the  considerations  that 
must  be  taken  into  account  in  dealing  with  early  service  demand.  Using  fibre  now  makes  economic  sense  for 
urban  business  districts.  It  remains  possible  to  employ  the  existing  copper  network  to  introduce  broadband 
services  before  it  is  economically  viable  to  move  to  fibre.  How  copper  can  "bridge  the  gap*  is  explained. 

2.3.3.2  MAMI:  The  New  Direction  of  Interactive  TV 

N.  Kotani,  Research  Engineer;  J.  Kishlgami,  Senior  Research  Engineer,  Supervisor;  N. 
Sakurai,  Senior  Research  Engineer;  and  A.  Ishlkawa,  Senior  Research  Engineer,  NTT 
Network  Information  Systems  Laboratories,  Japan 

The  speaker  proposes  a  new  system  for  rendering  cable  television  truly  interactive:  Multiple  Access  Moving 
picture  Information  server  (MAMI)).  The  first  prototype,  MAMU,  will  permit  access  of  any  natural  moving 
image  from  a  single  storage  system.  Extensions  of  this  system  are  under  investigation,  such  as  the  concept  of 
"indirect  communications"  through  software-manipulated  moving  images. 

2.3.3.3  Calling  All  Televisions?    The  Convergence  of  the  Cable  Television  and 
Telephone  Industries  in  the  United  States 

Richard  Goldberg,  Senior  Associate,  Graham  &  James,  USA 

Political,  regulatory,  technological,  economic  and  historical  forces  have  created  growing  incentives  for  cable 
and  telephone  industries  to  operate  in  each  others  bailiwicks.  The  speaker  reviews  the  evolution  of 
convergence  in  the  USA,  and  invesitgates  why  it  is  less  clear  whether  direct  competition  between  the  cable 
and  telephone  industries  will  be  allowed  to  take  place.  It  is  far  from  certain  whether  either  industry  wants 
to  challenge  on  the  other  head-on. 


2.3.3.4  Fiber  in  the  Local-Loop  an  Alliance  Between  Telco,  CATV  and  Interactive 

Multimedia  Services 

Thomas  A.  Reiman,  Executive  Vice  President,  Live  Oak/Sutter  Bay-South  Sutter  Cable,  Inc., 
USA 

The  introduction  of  fibre  into  the  local  loop  in  not  yet  widespread  :n  the  USA.  At  PTC92,  the  framework 
for  an  alliance  between  the  cable  TV  industry,  the  RBOCs,  and  land  developers  was  introduced.  The  speaker 
reports  on  progress  made  since  then,  and  how  strategic  alliances  will  be  the  basis  for  network  sophistication 
in  the  21st  century. 

23.4   TELECOMS  TO  ENHANCE  QUALITY  OF  LIFE 

2.3.4.1  Harnessing  Telecommunication  Technologies  for  Enhancing  National 
Competitiveness  and  Quality  of  Life:  The  Singapore  IT2000  Project 

Boon  Siong  Neo,  Senior  Lecturer  and  Christina  Soh,  Lecturer,  School  of  Accountancy  and 
Business,  Nanyang  Technological  University,  Singapore 

The  presenters  describe  the  planning  process  for  the  Singapore  IT2000  project.  IT2000  is  to  identify  strategic 
strategic  business  applications  by  industry  sector,  and  develop  a  national  integrated  network  to  deliver  these 
applications  and  other  services.  Also  outlined  is  the  process  by  which  national  consensus  has  been  built  to 
creat  and  achieve  this  massive  plan, 

2.3.4.2  Propulsion  for  Activation  of  Cdmmunity  in  the  Region  with  PC  Networking 
Services 

Junko  Fukamizu,  Systems  Engineer,  Fujitsu  Limited,  Japan 

The  speaker  reviews  the  progress  of  a  model  networking  project  in  Japan:  the  "Nishinomiya  City  New  Media 
Community  Centre  (NMC)".  The  NMC  is  a  UNIX-based  package  linking  the  local  citizenry  in  a  state-of-the- 
art  value  added  networking  package.  The  NMC  story  illustrates  how  municipalities  can  harness  new  telecoms 
technology  to  buil  upon  urban  strengths. 

2.3.4.3  Developments  and  AppKcation  of  Telecommunications  for  Emergenqr 
Services  -  An  Australian  Perspective 

Geofif  Schomburg}c,  Principal  Engineer-Telecommunications,  The  Ambidji  Group  Pty  Ltd, 
Australia 

Telecommunications  and  information  technology  are  regarded  as  essential  "tools  of  trade" 
by  emergency  service  organizations.    Such  organizations  run  the  gamut  from  police,  fire  and  ambulance  to 
air  traffic  control  and  rail  transport.  The  speaker  reports  on  the  current  status  of  telecom  facilities  in  use  by 
emergency  service  organizations  in  Australia  and  how  they  are  positioning  themselves  to  take  advanlager  of 
convergence  and  deregulation. 

2.3.4.4  NTTs  Vl&P  Vision 

Hisao  Yaraamoto,  Senior  Research  Engineer,  Supervisor,  Network  Architechture  Laboratory, 
NTT  Telecommunication  Networks  Laboratories,  Japan 

The  speaker  introduces  the  aims  and  objectives  of  NTTs  proposed  vision  of  the  future 

communications  environment.  VI&P  stands  for  Visual,  Intelligent,  and  Personal.  The  goal  is  seamless  service 
over  broadband,  intelligent  ISDN  networks.  The  speaker  looks  at  rcccnl  and  future  development  undertaken 
in  Japan  towards  that  goal. 
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2.3.5   BROADBAND  TECHNOLOGY 


2.3.5.1  An  Implementation  of  Common  Channel  Signalling  Capabilities  on  TDX-1 
Switching  System 

Sunmoo  Kang,  Senior  Technical  Staff;  Woonyoung  Han,  Head  of  Section;  Youndgsi  Kim;  and 
Hanggu  Bahk,  Electronics  &  Telecommunications  Research  Institute,  Republic  of  Korea 

The  speaker  describes  design  concepts,  system  architecture,  performance  evaluation,  and  test  results  of  the 
common  channel  signaling  function  in  TDX-1  switching  systems.  On  the  basis  of  the  TDX-1  scheme,  a  CCS 
Number  7  signaling  ne  work  will  provide  the  backbone  for  Korea's  commerical  ISDN  service,  to  be  launched 
in  July  1993. 

2.3.5.2  Technology  Enablers  for  Residential  Broadband  Services  in  Toda/s  Loop 
Environment 

Robert  W.  Lawrence,  Technical  Director,  NYNEX  Science  and  Technology,  USA 

The  presenter  provides  an  insight  into  the  variety  of  technologies  that  may  be  used  in  the  shoit  term  within 
a  telco's  copper  loop  environment  to  support  residential  broadband  services.  Such  services  range  from  video- 
on-demand  to  flexible  distance  learning  to  other  multimedia  applications.  This  technology  will  be  incorporated 
into  new  loop  electronics  called  Asymmetrical  Digital  Subscriber  Lines  (ADSL),  which  will  be  outlined. 

2.3.5.3  Frame  Relay  and  Evolution  to  ATM 

Mehmet  Unsoy,  Director,  Data  PLM  Asia/Pacific,  Northern  Telecom,  Japan  and  Kennetli  G. 
Hayward,  Bell-Northern  Research,  Canada 

Frame  Relay  is  currently  deployed  actively  to  support  LANs  and  LAN  interworking  over  Wide  Area  Networks 
(WANs).  In  parallel,  there  has  been  extensive  standardization  and  development  of  Asynchronous  Transfer 
Mode  (ATM)  technology  and  services.  The  speaker  explores  the  evolution  alternatives  for  the  two 
technologies,  as  well  as  their  interrelationships. 

2-3.5.4  Enterprise  Networking  Using  Frame  Relay 

K.S.  Ram  Mohan,  Systems  Engineer,  Network  Planning,  infonet,  USA 

The  speaker  presents  a  detailed  look  at  frame  relay  technology  and  how  it  can  be  used  as  an  internetworking 
option  for  implementing  Enterprise  Networks  (EN),  which  itself  encompasses  a  wide  range  of  standards-based 
technologies  and  netowrking  products.  In  essence,  an  EN  is  a  single  Wide  Area  Network  (WAN)  providing 
an  infrastructure  for  systems  interoperability  in  a  multiplatform,  multivendor  enterprise  computing 
environment. 

2.3.5.5  ATM  Service  Node:  A  Step  Toward  Broadband  Telecommunication  Networks 

IC  Akiba;  S.  Iwasaki;  H.  FuchigamI;  NEC  Corporation,  Japan,  ¥L  Kou;  and  A.  Anitaki,  NEC 
America,  Inc.,  USA 

The  speaker  presents  a  technical  introduction  of  an  ATM  Service  Node,  a  high-speed  switching  system  based 
on  ATM  technology  and  utilizing  broadband.  Also  reviewed  are  ATM  networking  topology,  system 
implementation  methodologies,  and  mechanisms  to  accommodate  Frame  Relay  and  SMDS  services  into  the 
ATM  backbone  network. 
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2,3-6   MOBILE  SERVICES 


23.6.1  Japanese  Digital  Cellular  Telecommunication  System 

Minoru  Tanaka,  Vice  President,  and  Yuji  Kitahara,  Assistant  General  Manager,  NEC 
Corporation,  Japan 

The  speaker  introduces  the  Japanese  Digital  Cellular  System  issued  by  the  Research  and  Development  Centre 
for  Radio  Systems  in  Japan  (RCR).  In  Japan,  the  L5  GHz  frequency  band  (24  MHz  bandwidth)  has  been 
developed  for  digital  cellular  telecommunication  systems  to  accommodate  the  high  subscriber  demand  of  the 
mobile  communications  domestically, 

23.6.2  The  Evolution  of  Wireless:  Meeting  the  Mobile  User's  Needs 

Eric  R  Ensor,  Assistant  Vice  President  -  Worldwide  Wireless  Strategy,  BellSouth  Enterprises, 
Inc.,  USA 

The  presenter  will  address  the  ongoing  evolution  of  wireless  communications  into  personal  communications 
services  and  the  effect  of  user  needs  on  that  evolution.  Various  technological  developments  will  be  covered, 
but  the  focus  will  centre  on  what  is  being  done  to  assess  user  needs  for  future  wireless  communications. 
Data  from  several  ongoing  US  PCS  trial  will  be  reviewed,  as  will  some  innovative  future  uses  of  mobile 
communications  in  Latin  America, 

2.3.6.3  Digital  Cellular  Opportunities  in  the  PacijBc  Region 
Gary  Cannalte,  Senior  Technical  Consultant,  Motorola,  Inc,  USA 

The  Asia  Pacific  region  knows  there  is  no  "law"  stating  that  terrestrial  wired  networks  are  obligatory  for 
telecoms  development.  Development  may  be  better  served  by  the  use  of  Wireless  Local  Loops  (WILL)  in 
place  of  coppei  ■ )  connect  land  network  phones  to  the  PSTN,  This  is  one  example  of  new  technologies  and 
new  applications  put  forward  by  the  speaker's  broad  overview  of  exciting  new  trends  in  the  Asia-Pacific  region. 

2.3.6.4  CELSATs  Hybrid  Personal  Communications  System 

David  D.  Otten,  President  and  CEO  and  Albert  J.  Mallinckrodt,  CELSAT,  USA 

The  speaker  describes  the  first  hybrid  (satellite  and  ground  based)  cellular  telephone  system  to  be  proposed 
to  the  US  Federal  Communications  Commission  (FCC),  The  system  described  proposes  to  cover  vast  areas 
at  low  cosS  using  a  small  handset  and  employing  satellite  delivery  in  remote  areas  and  ground  cells  in  urban 
areas. 


2.3.7   SATELLITE  SERVICES 

2,3,7.1  Transponder  Capacity  in  Asia  -  An  Update 

Aillrcw  Jordan,  Marketing  Manager,  Asia  Satellite  Telecommunications  Company,  Li6,,  Hong 
Kong 

Why  have  satellite  become  so  popular  in  Asia?  The  speaker  "steps  back  from  the  glamour  and  hype"  to  ask 
hard  questions  about  the  future  of  satellites  in  the  region  and  to  analyze  the  benefits  derived  from  satellites. 
Satellites  have  proven  themselves  to  be  the  best  way  to  quickly,  efficiently  and  affordably  develop  or  enhance 
a  telecommunications  and  broadcasting  infrastructure. 
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2.3.7.2  International  Digital  TV  Service  Via  INTELSAT 

Edward  A.  Fainc,  Director,  Systems  Planning,  COMSAT  World  Systems,  USA 

The  speaker  describes  the  various  international  field  trials  and  commercial  applications  of  digital  television 
transmissions  conducted  over  the  Intelsat  system.  Summary  results  of  laboratory  tests  are  presented, 
illustrating  the  transitional  stages  in  switching  satellite  TV  transmission  over  from  analogue  to  digital  formats. 

2.3.7.3  Emerging  Technologies  and  Future  Satellites 

Linda  M  Rankin,  Vice-President,  Business  Development  and  Abdul  H.  Lakhaoi,  Network 
Planning  Specialist,  Fundamental  Planning,  Telesat  Canada,  Canada 

The  presenter  looks  beyond  the  year  2000  to  the  next  generation  of  satellites.  It  is  clear  that  satellite  service 
providers  are  becoming  increasingly  aware  of  market  needs  as  well  as  the  initiatives  put  forward  by  terrestrial 
network  operators.  A  variety  of  new  technologies  and  new  applications  for  satellite  technology  are  reviewed, 
showing  what  is  needed  to  ensure  satellites  have  a  role  in  the  communications  networks  of  the  future. 

2.3.7.4  Papua  New  Guinea:  A  New  Satellite  Telecommunications  Network 
Edward  Walter  Tricbell,  Regional  Sales  Director,  Network  Systems  Group,  Scientific- Atlanta, 
Inc.,  USA  and  Steven  Gagau,  Executive  Manager,  International  Telecommunication 
Department,  Post  and  Telecommunications  Corporation,  Papua  New  Guinea 

The  speaker  describes  the  implemenalion  of  a  new  satellite-based  telecommunications  infrastructure  in  Papua 
New  Guinea  (PNG),  where  the  limitations  of  existing  telecoms  networks,  geographical  diversity  problems,  and 
limited  telecommunications  budgets  were  all  overcome.  Among  topics  addressed  are  the  functional 
requirements  of  each  system,  design  elements,  applications,  and  benefits  of  this  new  system. 

2.3.7.5  KOREASAT  Technology  Development  and  Services 

Han  Hwangbo,  Executive  Vice  President,  Satellite  Business  Group,  Korea  Telecom,  Republic 
of  Korea 

KOREASAT  is  Korea's  "first  generation"  satellite  for  communications  service.  It  will  play  a  central  role  in 
Korea's  21st  Century  telecommunications  development,  asserts  the  speaker  in  this  presentation  detailing  the 
evolution  and  characteristics  of  this  major  new  domestic  satellite  system. 


2.3.8   PRC  DEVELOPMENTS 

2.3.8.2  Building  Telecom  Networks  to  the  People's  Republic  of  China  -  Infrastructure 

and  Services  the  Hong  Kong  Gateway 

Flora  tung,  Director  of  International  Operations,  Hongkong  Telecom,  Hong  Kong 

An  economic  revolution  in  China  has  captured  the  attention  of  the  world's  businesses.  China,  with  outside 
participation,  has  become  the  world's  fastest  growing  economy  in  the  world*s  fastest  growing  economic  region  - 
the  Asia-Pacific  rim.  To  support  this  economic  powerhouse,  China  is  modernizing  its  infrastructure  in  an 
ambitious  program  the  includes  the  provision  of  high  quality  telecommunications.  The  speaker  reviews  steps 
taken  by  Hongkong  Telecom  and  other  Hong  Kong  actors  in  integrating  China  into  the  modern  network. 
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3.2.1    APPLICATIONS  OF  NEW  TELECOM  TECHNOLOGIES 


3.2. LI  The  Evolution  of  Markets  for  Multi-Media  in  Canada 

Richard  J.  Simpson,  Director/Assistant  Vice-President,  Commonwealth  of  Learning,  Canada 

What  is  commonly  called  "multimedia",  the  convergence  of  voice,  text,  and  visual  communication  through 
advanced  computer  (digital)  technology,  provide  the  foundation  for  both  the  "Networks"  and  "Content" 
dimensions  of  the  New  Media,  Based  on  a  recent  program  of  research,  the  speaker  examines  the  evolution 
of  markets  for  multimedia  techonolgies,  pointing  out  the  main  areas  of  potential  growth  and  the  key 
institutional  and  public  policy  issues  involved, 

3.2.  L2  New  Communication  Technologies  Applied  to  Services  of  Social  Benefit 

Arturo  Serrano,  Telecommunications  Consultant  and  Enrique  Melrose,  Director  of  Research, 
Mexican  Institute  of  Communications,  Mexico 

The  speaker  describes  a  major  project  sponsored  by  the  Organization  of  American  States  (OAS)  investigating 
the  implementation  and  operation  of  new  communication  technologies  in  rural  and  other  underpriviledged 
areas.  The  project  applies  innovative  solutions  to  permit  the  widespread  use  of  these  new  technologies.  The 
obstacles  are  enormous,  but  the  project  seeks  to  involve  the  population  -  the  "users"  -  from  the  outset,  and 
not  impose  techonology  from  above. 

3.2.1.3  The  Imaging  Advantage  for  Developing  Countries 

Dean  Johnston,  Senior  Vice  President,  Image  Management  Division  and  Jim  Hamblin, 
Managing  Director,  CBIS  International,  USA 

Over  95%  of  information  continues  to  be  exchanged  through  paper.  Paper-intensive  communication 
environments  are  particularly  prevalent  in  developing  countries.  Tlie  speaker  outline  the  use  of  imaging  as 
a  solution  for  this  problem,  focusing  on  the  benefits  of  image-  and  workflow-enabling  business  applications. 

3.2.1.4  Digital  Television  Compression 

Robert  M.  Zitter,  Senior  Vice  President,  Technology  Operations,  HBO,  USA 

Digital  video  compression  is  expected  to  revolutionize  the  international  television  delivery  environment.  Both 
satellites  and  cable  are  expected  to  harness  these  new  technologies,  and  the  speaker  reviews  his  firm's  objective 
evaluations  of  different  systems.  Deployment  of  these  systems  in  expected  in  early  1993,  and  the  speaker 
reviews  how  the  systems  being  used  were  selected,  and  why. 

3.2.1.5  Wireless  Evolution  in  the  Asia-Pacific:  Not  Just  a  Technology  Issue 
Joanne  Molyneaux,  Principal,  Sequoia  Telecom  Associates,  USA 

The  presenter  will  provide  a  regional  overview  of  the  existing  wireless  infrastructure  in  the  major  Asia-Pacific 
countries  and  plans  for  new  services,  as  well  as  looking  at  the  underlying  key  indicators  of  market  potential 
for  new  wireless  services.  Forecasts  for  each  Asia-Pacific  country  will  be  put  forward,  showing  which  are  the 
most  likely  wireless  services  and  technologies  to  meet  users'  needs, 

3.2.2    CHALLENGES  TO  REGULATION,  TRADE  AND  ACCOUNTING  RATES 

3.2.2.1  The  Inequality  of  Equal  Accounting  Rates 

Peter  Jackson,  Regional  Director  Asia  Pacific,  Cable  &  Wireless  PLC,  Hong  Kong  and  John 
Sullivan,  Regional  Manager  Asia  Pacific,  Cable  &  Wireless  PLC,  United  Kingdom 
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International  accounting  rates  remain  a  contentious  issue.  The  presenter  seeks  to  examine  the  current 
international  rate  mechanism,  its  effect  on  developing  countries,  and  to  propose  a  variety  of  innvoative 
alternatives. 
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3.2.2.2  The  Dynamics  and  Impact  of  U.S.  Telecom  Policy  on  Accounting  Rates  and 
International  Simple  Resale 

Robert  J.  Aamoth,  Partner,  Reed  Smith  Shaw  &  McClay,  USA 

The  speaker  examines  the  impact  of  the  trend  toward  lower  international  accounting  rates  upon 
telecommunications  financing  and  the  development  of  international  resale  and  IVAN  opportunities  in  the 
USA  and  other  countries.  Relevant  developments  within  the  CCITT,  OECD,  and  in  US  bilateral  relationships 
with  Canada  and  the  UK  will  be  reviewed, 

3.2.2.3  Technological  Change  and  Incentive  Regulation  in  Telecommunications 
S.L.  Jang,  J.R  Norsworthy,  J.  Macdonald,  School  of  Managment,  Department  of  Economics, 
Rensselaer  Polytechnic  Inst.,  USA 

The  presenters  analyze  the  linkage  between  the  spread  of  new  technologies  and  the  choice  of  regulatory 
instruments,  with  a  particular  focus  on  price-cap  agreements  as  a  type  of  incentive  regulation.  Alternative 
incentive  regulation  plans  are  reviewed  as  responses  to  the  opportunities  and  uncertainties  created  by 
technological  change. 

3.2.2.4  International  Trade  and  Telecommunications  Services:    Implications  for 
Domestic  Fdticy  and  Regulation 

I>ebra  Slaco,  Senior  Policy  Advisor  -  Telecommunications,  Government  of  British  Columbia, 
Canada 

The  speaker  addresses  the  recent  developments  of  the  inclusion  of  telecommunication  services  as  an  element 
of  international  trade  agreements.  The  Canada-US  Free  Trade  Agreement  was  the  first  international 
agreement  to  broach  the  area  of  services  as  a  ^commodity"  for  trade.  TTie  proposals  put  forth  for  the 
negotiation  of  the  GATS  and  NAFTA  will  be  analyzed. 

3.2.2.5  Monitoring  Shifts  in  Market  Share  Among  Information  Industiy  Sectors 
Una  NfmansGeld,  Senior  L^.cturer,  Info.  Technology  &  Communication  Unit,  Faculty  of 
Informatics,  University  of  Woolongong,  Australia  and  Gatot  Mardianto,  Staff  Engineer,  Pt. 
Industri  Telekommunikasi  Indonesia,  Indonesia 

The  presenters  review  the  outcome  of  a  special  Australian  research  project  desinged  to:  (a)  provide  a  new 
approach  to  modelling  the  major  information  industry  sectors,  from  telecommunications  to  publishing;  (b) 
indicate  the  dynamic  relationships  among  the  sectors;  (c)  validate  the  model  by  looking  at  developments  in 
six  Australian  cities;  and  (d)  using  the  model  to  develop  a  method  for  estimating  the  market  share  of  each 
information  technology  sector. 

3.2.3   RESTRUCTURING  TELECOM  ORGANKATIONS 

3.2.3. 1  Austrah'a's  New  Telecommunications  Regime  -  A  Review  of  the  First  Eighteen 

Months 

Raymond  Kilcy»  Senior  Associate,  Baker  &  McKcnzie,  Australia 

The  speaker  reviews  Australians  nascent  telecommunications  liberalization,  one  year  and  six  months  later  In 
part,  discussion  will  focus  on  AUSTEL's  performance  as  the  regulator,  how  Optus  has  emerged  as  the 
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competitor  to  AOTC,  and  how  AOTC  has  reacted.  Also  reviewed  are  the  levels  of  competition  for  "eligible 
services"  following  the  issue  of  relevant  class  licences,  and  the  impact  of  the  introduction  of  pay  television. 

3.2.3.2  Knowing  What  to  Ask  For:  Privatization  of  Teiecommunications  After  the 
Digital  Revolution  Guidelines  for  the  Host  Country 

Robert  A.  Reisner,  Principal,  Putnam,  Hayes  &  Bartlett,  USA 

The  speaker  discusses  guidelines  for  host  governments  to  consider  in  the  next  wave  of  privatization  of 
telecommunication  enterprises.  To  keep  pace  with  the  implications  of  convergenece,  host  countries  will  have 
to  adopt  a  more  creative  model  for  privatization  -  a  competitive  privatization  model.  In  the  new  wave,  host 
governments  must  become  the  partners  of  the  new  competitors  while  retaining  a  perspective  on  the 
opportunities  that  exist  in  change. 

3.2.3.3  Global  Telecommunications  Standardization  in  Transition 

David  Lassner,  Director  of  Information  Technology,  University  of  Hawaii  and  Meheroo 
Jussawalla,  Research  Associate,  East-West  Center,  USA 

The  vitally  important  area  of  telecommunication  standards  is  considered  by  the  speaker  in  the  context  of  four 
Southeast  Asian  nations:  Indonesia,  Malaysia,  Singapore,  and  Thailand.  What  is  the  impact  on  these  growing 
telecoms  powers  of  standardization  activity,  so  much  of  which  remains  centred  in  Europe,  North  America,  and 
Japan?  The  movement  to  regional  standards  organizations  may  institutionalize  the  limited  involvement  of 
non-manufacturing  nations,  no  matter  how  important  they  may  be  in  the  overall  telecoms  environment. 

3.2.3.4  The  Dramatical^  Different  Canadian  Telecommunications  Industry 
Jocclyne  Cote-D'Hara,  President  and  Chief  Executive  Officer,  Stentor  Telecom  Policy,  Inc., 
Canada 

Canada's  telecommunications  environment  has  changed  enormously  in  the  brief  12  months  since  PTC*92.  The 
speaker  will  describe  the  full  implications  of  events  such  as  the  formation  of  Stentor  from  Telecom  Canada, 
the  introduction  of  new  federal  telecoms  legislation,  the  CRTC  decision  permitting  long-dostance  competition, 
and  other  new  developments.  New  pulbic  policy  and  technological  developments  will  be  outlined  and 
discussed. 


3.2.4   HEALTHCARE  ENHANCED  THROUGH  TELECOM 

3.2.4.1  Medical  Applications  Through  Numeris,  The  French  ISDN 

Qaudino  Biquillon,  Manager  for  Asian  Countires  at  the  International  Directorate,  France 
Telecom,  France 

Some  of  the  most  innovative  and  significant  telecoms  applications  are  found  in  the  health  and  medical  service 
sectors.  The  speaker  looks  at  France's  model  telematics  system  for  centralized  medical  diagnosis  facilities  from 
anywhere  in  France. 

3.2.4.2  Convergent  Needs,  Divergent  Technology:    Nursing  Education  for  Rural 
Practitioners 

J.L  Tucker,  Dean  of  Professional  Studies  and  GAIL  RAY,  Director  and  Chair  of  Nursing, 
Gonzaga  University,  USA 

The  speaker  describes  Gonzaga  University's  unique  and  innovative  videotape-based  distant  education  program, 
and  how  this  award-winning  system  might  evolve  into  a  full  interactive  compressed-video,  on-line  environment. 
Such  an  environment  is  under  consideration  by  the  University  for  distance  education  delivery  to  rural  areas. 
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3.2.4.3  Multimedia  Broadband  Communications  Health-Care  Applications 

Kenneth  R.  Raymond,  Direclor-Technology  Strategies  Analysis,  NYNEX  Telesecior 
Resources  Group,  USA 

The  presenter  describes  multimedia  broadband  communications  and  its  potential  impact  on  the  health  care 
industry  in  the  USA.  He  will  address  the  technical  and  operation  aspects  of  the  system,  the  health  care  crisis, 
the  overall  market,  and  the  results  of  a  NYNEX  trial  implementation  in  Boston. 


3.^5   ENTERPRISE  NETWORKS 

3.2.5.1  Enterprise  Networking  &  National  ISDN  Synergy 

Joseph  J.  Hobbs,  Manager-Training  Sc  Education,  Bellcore  Technical  Education  Center,  USA 

Enterprise  networking  (EN)  is  the  term  used  to  define  the  global  information  transfer  of  voice  and  data  signals 
of  "typical"  mid-size  and  large  businesses.  The  presenter  establishes  the  premise  that  strong  synergy  exists 
between  EN  and  National  ISDN  (NI).  The  entire  telecommunications  requirements  of  this  vast  enterprise 
will  be  an  accumulation  of  "real  world"  implementations  of  PBXs,  key  systems,  LANs,  FEPs,  applications 
software,  dumb  terminals,  protocols,  dial-up  lines,  PCs,  and  other  telecom  services. 

3.2.5.2  Network  Management  Technology  -  A  Paradigm  for  Future  Enterprise  Control 
Mark  Wall,  Vice  President,  Consultive  Engineering  and  JcBrcy  WhitehiU,  Director  of  Sales 
Support,  NYNEX  ALLINK,  USA 

This  presentation  will  first  review  the  major  elements  which  have  been  developed  to  facilitate  enterprise 
networking  (EN)  management.  These  concepts  are  then  expanded  to  a  number  of  related  fields  to  show  the 
impact  of  this  technology  on  the  conduct  of  a  wide  range  of  business  and  other  applications.  Some  of  the 
more  striking  applications  include  the  intelligent  oversight  of  industry,  power  generation,  transportation 
services,  and  service  deliveries. 

3.2.5.3  FDDI II  Multi-Media  LAN 

Jolm  R  Mazzafeno,  Vice  President,  Sales  and  Marketing  and  Alexa  A.  Dell'acqua,  President, 
JAM  Enterprises,  USA 

The  presenters  review  the  Fibre  Distributed  Data  Interface  II  (FDDI  II)  multimedia  LAN  system.  FDDI  II 
is  often  misrepresented  as  a  faster,  larger  FDDI,  while  in  fact  the  systems  are  quite  different  and  FDDI  II  si 
best  viewed  as  an  enhanced  FDDI.  The  technical  and  performance  charaieristics  of  FDDI  II  are  described. 

3.2.5.4  The  Study  of  Telecommunication  Network  Configuration  in  the  Greater 
Taipei  Area 

Shan-Hsin  Tsao,  Ch  ef  Research  Engineer;  Shyang-Ming  Lin,  Research  Engineer;  Ych-Chyn 
Her,  Associate  Research  Engineer;  Hong-Ling  Wanfe  Associate  Research  Engineer;  Min- 
Gume  Cheng,  Research  Engineer;  Ching-Chir  Shyur,  Research  Engineer;  and  Ying-Ming  Wu, 
Associate  Research  Engineer,  Telecommunication  Labs,  DGT  Taiwan,  ROC 

This  team  undertook  an  evaluation  plan  of  the  Greater  Taipei  telecommunications  network,  comprising  one 
of  Asia's  larger  and  more  dynamic  metropolises.  Over  US$  10  billion  will  be  invested  in  new  technology  and 
new  network  installations.  The  presenter  reviews  the  results  of  this  monumental  study,  and  the  development 
plans  to  be  undertaken  as  a  consequence  of  its  recommendations. 

3.2.5.5  Enterprise  Networking  in  Asia 

Ken  Zita,  Managing  Partner,  Network  Dynamics  Associates,  Inc.,  USA 
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Corporate  network  globalization  has  been  underway  for  years,  but  including  southeast  Asia  on  the  network 
map  is  new.  Thailand,  Indonesia,  and  Malaysia  have  been  "black  holes"  for  private  enterprise  networks.  The 
speaker  addresses  how  countries  within  the  region  are  cathcing  up  at  great  speed,  and  the  dynamics  of  the  new 
southeast  Asian  enterprise  network  environment. 


3.2.6  DIGITAL  AUDIO  RADIO 

3.2.6.1  WARC92  and  the  Implications  for  Digital  Audio  Broadcasting 
Ralph  Zeitoun,  Broadcasting  Regulation  Branch,  Communications  Canada,  Canada 

The  digital  technology  on  which  computers  are  based  has  been  applied  to  audio  broadcasting,  making  it 
possible  for  the  first  time  to  receive  CD-like  quality  in  the  difficult  portable  and  mobile  environment.  WARC- 
92  allocated  frequency  bands  for  providing  digital  audio  broadcasting  services  from  terrestrial  and  satellite 
transmitters.  The  implications  of  the  decision  reached  at  WARC-92  for  DAB  and  its  implementation  are 
highlighted  by  the  speaker. 

3.2.6.2  DAB  Systems  for  the  Western  Heniisphere:  Satellite  System  Designs 
Edward  Reinhart,  Telecommunications  Consultant,  USA 

The  speaker  describes  the  designs  of  several  satellite  digital  sound  broadcasting  (DAB)  systems  intended  either 
for  domestic  service  within  the  USA  or  for  US-based  regional  and/or  global  service.  These  systems  are 
categorized  according  to  their  service  requirements.  The  nature  of  the  relationship  between  the  service 
requirements  and  the  regulatory,  environmental,  and  technological  aspects  of  systems  design  is  described. 

3.2.6.4  Satellite  CD  Radio  System  Trades 

Klaus  G.  Johannscn,  Senior  Scientist,  Hughes  Aircraft  Company  and  Robert  D.  Briskman, 
President,  Satellite  CD  Radio,  USA 

The  search  for  an  economical  technical  solution  for  nationwide  satellite  DAB  of  30  digital  compact  disc  (CD) 
quality  music  channels  to  mobile  users  has  led  to  a  dual  satellite,  single  carrier  time  division  multiplex  (TOM) 
transmission  system.  The  technical  specification  of  this  system  are  reviewed  by  the  speaker. 

3.2.6.5  United  States  Satellite  Digital  Audio  Radio  Service 
Robert  D-  Brislanan,  President,  Satellite  CD  Radio,  USA 

The  presenter  reviews  a  digital  audio  radio  (DAB  radio)  service  to  be  provided  by  satellites  to  automobiles 
and  other  mobile  terminals  within  the  USA.  The  proposed  service  will  be  by  user  subscription,  with 
subscribers  able  to  select  from  30  channels  of  CD  quality.  The  system  confinguration,  technical  innovations 
and  nriajor  engineering  parameters  are  presented. 

3.2.7  LITESATS 

3.2.7.1  Small  Satellites  for  Mobile  and  Environmental  Data  ConMnum'cations: 

Effectively  Solving  Economic,  Social  and  Technological  Issues 
Fulvio  Ananasso,  Director,  Advance  Studies  and  Experimentations  Division,  Telcspazio, //afy 

The  presenter  reviews  "smalP  satellites  such  as  "little"  LEOs  as  an  alternative  to  traditional^  large  satellites, 
often  exploiting  orbital  characteristics  different  from  GEO-sats,  e.g.  circular  or  elliptical  orbits.  Mobile 
communications  and  remote  sensing  are  some  of  the  likeliest  applications,  according  to  the  speaker,  who 
envisages  a  rapid  expansion  of  systems  such  as  TEMISAT,  which  is  described  in  detail. 
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3.2.7.2  Economics  of  the  New  Smaller  and  Shorter  Lifetime  Geostationary 
Communications  Satellites 

James  R*  Stuart,  Consultant;  Randall  E.  Coffey,  Senior  Systems  Analyst,  Ball  Space  Systems 
Division,  USA;  and  Janet  Glcave  Stuart,  Ph.D.  Candidate,  University  of  Colorado  at  Boulder, 
USA 

The  speaker  compares  the  characteristics,  prices  and  economics  of  currently  available  large,  medium,  and  small 
geostationary  (GSO)  communications  satellites,  focusing  on  specific  GSO  "light-sats"  currently  in  production. 
The  selection  of  a  proper  size  and  lifetime  of  a  GSO  communications  satellite  for  a  particular  project  is 
addressed. 

3.2.7.3  Export  Control:     Current  Legal  and  Policy  Issues  Affecting 
Satellite  and  Telecommunications  Ventures 

Thomas  Crocker,  Counsel  and  Jill  Abeshouse  Stem,  Counsel,  Shaw  Pittman  Potts  & 
Trowbridge,  USA 

Export  controls  are  an  important  issue  for  US-based  companies  pursuing  satellite  and  telecommunications 
business  opportunities  in  the  Pacific  Rim,  and  for  their  foreign  investors,  partners,  and  customers.  The 
presenter  reviews  how  fundamental  changes  in  export  contrls  are  occurring  which  reflect  shifts  in  the  global 
geopolitical  situation,  increased  concern  about  missile  proliferation,  and  the  emerging  global  marketplace  for 
satellite  and  telecoms  technology  and  services. 

3.2.8   COUNTRY  STRATEGIES 

3.2.8.1  Convergence,  Universal  Service  and  Public  Policy 

Rein  P.  Mere,  Senior  Manager,  Strategic  Planning  and  Development,  KPMG  Peat  Marwick, 
Australia 

The  speaker  examines  what  is  meant  by  convergence  and  how  that  relates  to  the  telecommunications  and 
information  technology  industries.  The  key  areas  of  convergence  are  indentified  and  service  applications 
reviewed  in  the  context  of  users  and  providers.  Users  have  embraced  the  changes  produced  by  the  "cauldron 
of  convergence",  but  a  wide  variety  of  technical,  commercial,  and  public  policy  concerns  remain. 

3.2.8.2  Canada  Embraces  Lx>ng  Distance  Competition 

Laurence  J.E.  Dunbar,  Partaer,  Johnston,  Buchan  &  Dalfen  Barristers  &  Solicitors,  Canada 

After  lenghty  debate  and  amid  continuing  controversy,  Canada's  regulator  ruled  in  favour  of  permitting  long- 
distance competition.  The  speaker  reviewes  this  landmark  CRTC  decision,  which  would  permit,  among  other 
things,  one  of  the  world's  most  liberalized  resale  regimes.  The  impact  of  proposed  legislative  amnedments  will 
be  addressed,  as  will  the  ongoing  political  and  commercial  battle  over  the  coompetition  issue. 

3.2.8.3  Network  Interconnect  in  New  Zealand 

Axnslcy  Van  Cuylenburg,  Senior  Consultant,  CLEAR  Communications  Limited,  New  Zealand 

New  Zealand  is  the  most  open  and  competitive  of  the  developed  world's  telecommunications  markets.  In  such 
a  liberalized  environment,  how  are  interconnection  and  standard  of  service  guaranteed?  The  speaker  anwers 
those  questions  with  a  detailed  illustration  of  how  network  interconnect  takes  place  in  New  Zealand  and  how 
new  entrants  may  evolve  and  emerge. 
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3.2.8.4  Determining  Optimal  Supply  Level  of  Switching  Systems  and  Local  Cables: 

An  Inventory  Model 

Kyu-Tack  Nam,  Member  of  Technical  Staff  and  Bo-Sang  Lee,  Member  of  Technical  Staff, 
Korea  Telecom  Research  Center,  Republic  of  Korea 

Korea  Telecom  adopted  a  "more  is  better"  policy  in  the  1980s  in  order  to  meet  Korea's  massive  and  fast- 
growing  telecoms  demand.  This  was  successfully  accomplished  by  the  end  of  the  decade,  and  challenge  for  the 
1990s  is  to  move  from  universal  service  to  state-oMhe-art  systems.  The  speaker  focuses  on  attempts  to  find 
an  optimal  supply  interval  and  an  optimal  quantity  of  switching  systems  and  local  cables. 

3.3.1    USER  PERSPECTIVES 

3.3. LI  Network  Management  for  Users  in  Japan 

Toni  Tsuchiya,  Researcher,  Institute  for  Future  Technology,  Japan 

The  speaker  describes  the  current  objectives  of  network  management  in  Japan,  looking  at  the  changes  of  users' 
requrements  and  implications  for  network  management.  As  information  technology  becomes  more  important, 
a  given  organization's  distinct  computer  and  telecom  network  branches  will  require  restructuring,  whether  this 
occurrs  through  the  creation  of  a  network  management  section  of  through  out-sourcing. 

3.3.1.2  Privacy  and  Intellectual  Property  Rights 

Sheila  Mcgrcgor,  Partner,  Freehill  HoUingdale  &  ?^ge,  Australia 

An  often  overlooked  issue  in  the  furor  over  convergence  is  the  area  of  privacy  issues  and  intellectual  propoerty 
rights.  The  speaker  discusses  why  laws  of  confidentiality  and  intcliectual  property  do  not  adequately  deal  with 
the  privacy  of  personal  data  which  are  amassed.  A  new  approach  is  called  for,  and  the  speaker  examines  the 
European  Commission's  personal  data  directives  as  one  possible  solution.  The  privacy  imlications  of  new 
services  such  as  Caller  ID,  which  is  dealt  with  in  contrasting  ways  -  eg,  between  the  US  and  Australia. 

3.3.1.3  Government  as  a  Telecommunications  User:  Maximising  the  Opportunities 
Teny  Charaian,  Senior  Advisor,  Policy,  Department  of  Finance,  Australia 

The  presenter  explores  some  of  the  issues  confronting  national  governments  as  major  telecom  users.  Some 
of  the  issues  include  the  internal  conflict  between  government  as  telecom  user  ana  government  as  telecom 
policy-maker;  the  implications  of  convergence  and  new  multimedia  technologies;  the  government  user  as  driver 
of  industry;  potential  benefits  to  society;  and,  in  Australia's  case,  the  fcdera-state-local  level  dimensions. 

3.3.1.4  The  Politics  of  Telecommunications  Reform  in  Developing  Countries 

Ben  Alfa  Pctrazzini,  Department  of  Communications,  University  of  California,  San  Diego, 
USA 

The  presenter,  winner  of  the  1992  PTC  Research  Prize,  examines  in  comparative  perspective  the  politics  of 
privatization  and  liberalization  of  the  telecoms  sector  in  Asia  (Malaysia  and  Thailand)  and  Latin  America 
(Argentina  and  Mexico).  The  central  aim  of  the  study  is  to  explore  why  countries  with  similar  socioeconomic 
profiles,  trying  to  implement  shared  telecom  reform  goals  under  similar  historical  circumstances,  achieved 
divergent  outcomes  in  their  restructuring  efforts.  The  speaker  posits  that  the  openness  of  national  political 
systems  suggests  an  answer. 
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3.3,2   BUSINESS  STRATEGIES 


3.3.2.1  Network  Outsourcing:  A  New  Paradigm  for  Global  Business 

Gerald  W.  Thames,  President  and  Chief  Executive  Officer,  Syncordia  Corporation,  USA 

Global  network  outsourcing  has  gained  widespread  interest  and  attention  among  multinational  customers,  and 
among  major  players  in  the  telecommunications  industry.  The  speaker  reviews  how  this  option  provides  an 
alternative  to  the  multinational  corporation,  which  has  heretofore  been  compelled  to  dedicated  increasing 
percentages  of  resources  to  international  network  management.  The  outsourcing  concept  has  be^n  embraced 
enthusiastically  by  Dusinesses  seeking  to  conserve  resources,  but  the  concept  remains  nevertheless  poorly 
understood.  The  meaning,  goals,  and  future  of  outsourcing  are  outlined. 

3.3.2.2  The  Small-to-Medium  Business  Sector  and  the  Increasing  Convergence  of 
Telecommunications  and  Information  Technology:  The  Hong  Kong  Scenario 
Lee  G.  Lam,  Manager,  Business  Sales  Branch,  Hong  Kong  Telecommunications  Limited, 
Hong  Kong 

The  speakers  looks  at  the  telecom  market  characteristics  of  Hong  Kong's  small-to-medium  business  sector, 
the  recent  massive  telecoms  growth  of  that  sector,  the  relationship  with  the  People's  Republic,  marketing 
considerations,  and  the  role  of  the  public  network  provider.  This  overview  of  the  Hong  Kong  situation  is 
based  upon  a  comprehensive  case  study. 

3.3.2.3  International  Telecommunications  Is  Shiftmg  Paradigms:  How  Will  It  Affect 
Your  Business? 

Gregory  C  Staple,  Communications  Lawyer,  Koteen  &  Naftalin,  USA 

A  new  telecom  service  paradigm  is  emerging  globally.  Traditional  ''Heavy"  carriers  are  country-specific, 
historically  enjoyed  monopoly  status,  is  essentially  sovereign  on  its  own  territory,  and  participated  bilaterally 
is  setting  tariffs,  etc.  It  has  been  challenged  and  undermined  by  new  "Light"  operators  that  may  provide 
international  service  through  resale,  rerouting,  and  reprogramming  the  offerings  of  the  Heavy  carriers.  "Light" 
carriers  are  especially  characterized  by  their  harnessing  of  new  technologies,  and  the  speaker  details  their 
future  and  how  they  will  influence  the  future  global  telecommunications  regime. 

3.3.2.4  Study  on  the  Measurement  of  Economic  Benefits  of  Telecommunication 
Project  in  the  Developing  Countries  -  Proposing  New  Method 

Mikio  Danno,  Senior  Researcher,  InfoCom  Research,  Inc.,  Japan 

The  speaker  puts  forward  a  thorough  and  comprehensive  study  of  the  effects  of  telecommunications 
development  on  developing  countries.  The  influences  of  telecoms  are  omnipresent  and  become  more  profound 
as  telecoms  services  spread.  While  the  benefits  of  telecoms  are  accepted  as  a  truism  within  the  industry,  this 
study  is  particularly  valuable  in  the  strong  empirical  research  verifying  these  benefits. 

3.3.2.5  The  Software  Export  Industry  of  Developing  Countries 
George  Lissandrello,  President,  Information  Products  International,  USA 

The  United  Nations  International  Trade  Centre  has  sucessfuUy  undertaken  several  missions  focusing  on 
developing  country  telecom  and  information  technology  exports  lo  developed  countries.  The  speaker  looks 
at  a  number  of  these  increasingly  numerous  success  stories,  such  as  Philippine  software  exports  to  North 
America  and  Sri  Lankan  exports  to  Australia  and  Japan. 
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3.3.3.3  Political  Challenges  to  the  Globalisation  of  Public  TelecoDoununications 

Operators 

YosWko  Kurisald,  Administrator,  Organisation  for  Economic  Co-operation  and  Development, 
France 

Globalization  of  the  economy  and  the  liberalization  of  telecommunications  have  motivated  major  public 
telecommunications  operators  (PTOs)  to  extend  their  business  activities  in  the  international  sphere.  All  the 
PTOs  in  major  economies  are  becoming  competitive  with  one  another.  The  speaker  looks  at  the  rising  policy 
issues  that  are  not  covered  by  the  framework  of  existing  telecommunications  policies. 

3.3.4  TELEWORKyXELELEARN 

3.3.4.1  Tips,  Tricks  and  Techniques  for  Trouble-free  Telework 
GO  E.  Gordon,  President,  Gil  Gordon  Associates,  USA 

For  all  the  discussion  about  telework  at  past  PTC  meetings,  precious  little  time  has  in  fact  been  devoted  to 
the  practical  implementation  of  telework  within  organizations.  The  speaker  addresses  this  issue  with  a  series 
of  checklists  and  guidelines,  and  puts  forward  the  managerial  challenge  of  advancing  this  effective  and  efficient 
application  of  telecoms  technology. 

3.3.4.2  The  Tri-Centre  Project:  Action  Research  and  the  Development  of  a  National 
Tele-educational  Network  in  New  Zealand 

John  Tiffin,  David  Beattie  Professor  of  Communications;  Lalita  Rajasingham,  Chairperson, 
Dept.  of  Communications;  and  Anthony  J.  Penningis,  Senior  Leturer,  Communications 
Studies,  Victoria  University  of  Wellington,  New  Zealand 

The  presenters  review  the  ongoing  results  of  the  Tri-Centre  Project  at  the  Communications  Studies 
Depratment  of  the  University  of  Wellington,  a  research  project  leading  to  a  national  telelearning  infrastructure 
thoroughout  New  Zealand.  This  project  offers  a  tele-learning  "virtual  classroom"  environment,  engaging 
lecturers  and  students. 

3.3.4.3  Utilization  of  Interactive  Video  Conference  Systems  for  Teaching  English  in 
AustraUa  and  Japan 

Yoko  Fujii,  Associate  Professor  and  Masako  IC  Hiraga,  Associate  Professor,  English  and 
Linguistics  Faculty  of  Liberal  Arts,  The  University  of  the  Air,  Japan 

The  speaker  reports  the  results  of  a  project  on  the  use  of  an  interactive  videoconfcrcnce  system  to  teaching 
English  as  a  foreign  language,  jointly  undertaken  by  Japan's  University  of  the  Air  (UA)  and  the  University 
of  New  England,  Australia.  The  project  has  indicated  that  face-to-face  instruction  by  a  low-bit  rate  video 
conference  system  is  a  viable  alternative  to  direct  classroom  teaching. 

3.3.4.4  Global  Teaming:  Meeting  the  Challenge  of  Global  Business  with  Help  from 
Telecommunications  and  Information  Technology  -  and  a  Lot  of  Management 
Savvy! 

Pamela  J.  Johnson,  Senior  Consultant,  Organization  Consulting  Group,  Digital  Equipment 
Corporation,  USA 

Telecommunications  and  information  technology  can  be  used  to  manage  widely-dispersed  organizations.  The 
speaker  outlines  her  group's  experiences  with  "teams"  assigned  to  a  given  project  and  linked  by 
telecommunications.  While  such  teams  are  a  key  means  of  facilitating  global  business,  the  challenges  of 
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geography,  culture,  functional  specialization,  etc.,  are  not  to  be  underestimated. 


3.3.5    NETWORK  MANAGEMENT 


3.3.5.1  Bandwidth  On  Demand  Metered  Service 
Paul  A  Stem,  COMSAT  World  Systems,  USA 

Heightened  competition  and  growing  global  inlerdependencies  are  causing  telecommunications  managers  to 
seek  operating  methods  that  enhance  efficiency  and  profits.  COMSAT  is  developing  a  Bandwidth-on-Demand 
service  to  help  firms  achieve  these  goals. 

3.3.5.2  Effects  of  the  NPG  in  Q)nstructing  a  Private  Network 

Takashl  Fujimori,  System  Engineer,  Corporate  Network  Engineering  Department,  Busines 
Network  Systems  Division,  Fujitsu  Limited,  Japan 

Private  networks  are  increasingly  used  to  meet  company  telecom  requirements.  Using  the  example  of  a  large 
Japanese  insurance  company,  the  speaker  details  the  construction  and  implementation  of  a  private  network 
using  Network  Planning  Guidelines  (NPG). 

3.3.5.3  Broadband  Node  Control  Architecture  for  Multimedia  Services 

Hisashi  Manabe,  Planning  Manager  and  Tatsuhiko  YamazaU,  NEC  Corporation,  Japan 

The  speaker  looks  at  call  processing  capabilities  for  a  wide  range  of  varying  loads  on  an  ATM-based  broadband 
network.  The  focus  is  not  on  bandwidth  but  on  the  number  of  calls  carried  over  the  broadband  network.  The 
speaker  provides  technical  analysis  and  background. 


3.3.6   CULTURE  AND  (X)MNlUNICATION 


3.3.6.1  Art  and  Technology:  Bridges  to  a  Multicultural  Society 

Joyce  M.  Gattas,  Dean,  College  of  Professional  Studies  and  Fine  Arts  and  John  M.  Eger, 
Director,  International  Center  for  Communications,  San  Diego  State  University,  USA 

The  speaker  describes  the  current  use  of  multimedia  technology  in  the  field  of  arts  education;  explores  the 
potential  for  using  art  and  technology  to  increase  multicultural  understanding;  and  suggests  new  uses  of 
telecommunications  to  provide  distance  learning  as  well  as  a  new  context  for  art  appreciation  in  the  Pacific. 

3.3.6.2  Social  Impact  of  Cellular  Telephone  Usage  in  Hawaii 

Dineh  M.  Davis,  Assistant  Professor,  Department  of  Communication, 
University  of  Hawaii  at  Manoa,  USA 

A  unique  situation  in  a  unique  place,  concludes  the  speaker  in  her  survey  of  the  social  impact  of  cellular 
telephone  use  in  Honolulu.  Many  parts  of  the  world  have  introduced  legislation  to  limit  the  use  of  cellular 
telephones  in  motor  vehicles.  Honolulu's  traffic  environment,  characterized  by  congestion,  high  volumes  and 
slow  speeds,  suggests  that  the  situation  might  differ  from  the  accepted  norm.  Ncverthel^^  over  a  quarter 
of  cellular  phone  users  surveyed  in  this  study  think  that  cellular  phone  use  while  driving  is  unsafe. 
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3.3.6.3  Impaija  Television  Pty  Ltd  -  Australia's  Aboriginal  Owned  Conunercial 
Television  Company 

Lonraine  Liddle,  Solicitor,  Aboriginal  Legal  Aid  Service  and  Jim  Wilkinson,  Representative 
of  the  Aboriginal  and  Torres  Strait  Islander  Commission,  Australia 

The  speaker  describes  the  hisotry,  ownership  and  structure  of  the  Imparja  Television  company,  an  Aboriginal- 
owned  private  satellite  TV  service  to  Australians  "central  zone".  Imparja*s  first  four  years  are  assessed,  as  are 
its  future  planse  to  add  enhanced  communications  services  to  the  television  service.  From  a  technical  as  well 
as  a  cultural  perspective,  Imparja  is  a  unique  and  innovative  broadcaster. 

3.3.6.4  Telecommunications  Applications  for  Education  and  Rural  Development:  A 
Comparison  of  the  Australian  Outback  and  the  Canadian  North 

Heather  E.  Hudson,  Director,  Telecommunications  Management  and  Policy  Program, 
University  of  San  Francisco,  USA 

The  presenter  examines  the  use  of  telecommunications  technology  for  education  and  development  in  the 
Australian  Outback  and  in  Arctic  and  Subarctic  Canada.  Comparisons  of  the  two  regions  are  based  upon  the 
shared  sparse  population,  difficult  terrain,  and  significant  aboriginal  populations.  The  study  is  based  on 
research  carried  out  at  Australia's  CIRCIT  during  1992. 


3.3.7   MOBILE  SATELLITE  SERVICES 

3.3.7.1  The  Role  of  Globalstar,  A  Satellite-Based  Personal  Communications  System 
in  the  Wireless  Revolution 

Robert  Wiedeman,  Vice  President  Engineering;  Loral  Qualcomm  Satellite  Systems,  USA 

The  speaker  describes  the  space  segment  implementation  and  other  aspects  of  the  Giobalslar  system. 
Globalstar  is  not  a  bypass  network  but  rather  a  system  meant  to  fulfill  currently  unmet  lel^^coms  needs, 
complementing  the  existing  network.  Globalstar  utilizes  two  low-earth-orbit  (LEO)  slalliles  to  provide  global 
mobile  voice  and  data  services  to  and  from  hand-held  and  mobile  user  terminals. 

3.3.7.2  Societal  Benefits  of  Global  Personal  Communications 

Durrell  W.  Hillis,  Corporate  Vice  President  and  General  Manager,  Motorola  Inc.,  Satellite 
Communications,  USA 

Europe,  North  America,  Japan,  and  parts  of  Southeast  Asia  have  been  at  the  forefront  of  the  "wireless 
revolution"  in  personal  communications.  Yet  over  two-thirds  of  the  planet  does  not  have  adequate  telecoms 
of  any  kind.  The  speaker  shows  how  the  proposed  IRIDIUM  global  personal  communications  network  will 
address  the  problem  of  global  connectivity,  even  in  the  most  remote  parts  of  the  world.  IRIDIUM  will  permit 
many  countries  lo  "leapfrog"  several  stages  of  telecoms  development  and  harness  the  benefits  of  telecoms  much 
earlier  than  originally  envisaged. 

3.3.7.3  TAOS,  a  New  Low-Cost  Mobile-User  LEO  Satellite  Network  for  Positioning 
and  Messaging 

Jean-Jacqucs  Bloch,  Business  Development  Manager,  Aerospatiale,  France 

The  presenter  describes  a  new  worldwide  mobile  telecommunications  satellite  system,  S80,  dedicated  to  the 
provision  of  mobile  user  position  determination  and  message  distribution.  The  network  will  be  fully 
operational  by  the  late  1990s  and  will  include  five  low  earth  orbit  (LEO)  satellites.  A  major  fcatur  of  the 
system  is  its  relatively  low  implementation  cost,  which  will  translate  into  low  user  fees. 
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3.3.7.4  Orbcom 

Martin  Deckett,  Vice  President  International  Development,  Orbital 
Communications  Corporation,  USA 

The  speaker  describes  the  ORBCOMM  system,  a  low  cost,  satellite-based  mobile  communications  system 
which  provides  data  messaging,  emergency  alerting,  and  position  determination  and  reporting.  ORBCOMM 
sendees  are  reviewed,  and  how  this  system  plans  to  expand  internationally  beyond  its  US  base. 

4.1.1    SOCIO/CULTURAIVECONOMIC  03NCERNS 

4.1.1.1  Telephone  Development  Project  for  Valle  Del  Cauca  State,  Cblombia,  SJ\. 

Fernando  Garces  Lloreda,  General  Manager,  Empresa  Regional  de  Telecomunicaciones  del 
Valle  del  Cauca  S.A-,  E.R.T.,  S.A.,  Colombia 

The  speaker  provides  an  overview  of  telecommunications  development  in  Colombia,  from  regulatory,  technical, 
and  regional  perspectives.  Colombia's  telecoms  development  has  been  at  the  heart  of  the  country^s  economic 
development,  and  the  recent  liberalization  of  the  country's  telecoms  structure  is  seen  as  a  harbinger  for  future 
growth. 

4.2.1  MARKETS  FOR  SERVICES 

4.2.1.1  Personal  Communication  Services  -  Now  That  I  can  Have  Them,  Why  Do  I 
Really  Want  Them?  And  Thoughts  on  the  Future  of  PCS  in  the  Marketplace 
Brad  Baxter,  Project  Manager-Business  Development,  U.S.  Intelco  Networks,  Inc.,  USA 

The  speaker  presents  an  objective  overview  of  the  future  of  personal  communications  services  (PCS)  in  the 
marketplace  by  describing  how  the  service  is  viewed  by  PCS  providers,  examining  how  it  is  being  received  by 
PCS  customers,  and  comparing  its  debut  to  those  of  other  technological  advancements.  Will  PCS  simply  fill 
a  niche  market,  such  as  cellular  and  pager  users?  Will  it  become  the  communications  mode  of  the  future,  or 
will  it  be  remebered  only  as  a  comic-book  curiosity? 

4.2.1.2  New  Telecommunications  Services  and  Network  Impacts  -  Forecasts  of 
Markets  and  Technologies 

Lawrence  K.  Vanston,  Partner,  Technology  Futures,  Inc.,  USA 

The  impact  on  the  telephone  network  of  new  services  will  be  tremendouc  and  widespread.  The  speaker  depicts 
how  investment  patterns  that  are  both  economical  and  responsive  to  customers  must  match  the  adoption  of 
network  technology  to  the  market  adoption  curves  for  narrow-,  wide-,  and  broadband  services.  Forecasts  of 
network  adoption  for  key  technologies  are  compared  to  the  market  forecasts. 

4.2.1.3  Competition  for  Electronic  Superhighways  in  the  Pacific 
E.  Jean  Bishop,  Lecturer,  University  of  Qucensldind,  Australia 

The  level  of  global  telecoms  activity  is  now  such  that  we  may  speak  of  telecoms  "superhighways"  spanning  the 
globe.  These  highways  link  not  just  major  commercialk  centres,  but  harbour  the  potential  to  link  the  whole 
world.  The  speaker  provides  a  broad  overview  of  the  evolution  of  this  scenario,  and  the  spread  of  global 
networking  to  the  Pacific  area. 
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4.2.1.4  The  Market  for  Multimedia  Distance  Education  for  Corporate  Training  in 

Japan-US  Business  &  the  Management  of  Information  Technology 
Lany  R.  Cross,  Vice  President  for  Academic  Affairs,  Japan-America  Institute  of  Management 
Science,  USA 

The  speaker  provides  a  comprehensive  review  of  literature  on  international  distance  education  cost-benefit 
considerations,  as  well  as  a  consideration  of  the  lessons  learned  from  some  of  the  major  unpublished,  ongoing 
distance  education  experiments.  How  best  to  facilitate  the  transfer  of  technology,  knowledge,  attitudes,  skills, 
and  information  is  the  main  issue  to  be  explored. 

4.2.2  FUTURE  TRENDS  AND  PROJECTIONS 

4.2.2.1  New  Du-ections  in  Asian  Telecommunications  II-Russia's  Reach  for  Global 
Impact— Integration  or  Devolution? 

Steve  Levy,  Attorney,  Cole  Corette  &  Abrutyn  an^^  D.  Buell,  USA 

Russia  has  begun  in  earnest  the  task  of  rationalizing  its  telecommunications  infrastructure  and  the  institutions 
that  sponsor  and  support  that  sector.  The  speaker  analyzes  the  currently  complex  and  changing  situation  and 
evaluates  the  potential  of  recent  developments  on  Russia's  long-term  telecoms  enviornment.  Also  discussed 
in  the  important  role  of  Russia's  Pacific  coast  and  the  establishment  of  Nakhoda,  Vladivostok,  and  Khabarovsk 
as  major  gateways  and  regional  corridors. 

4.2.2.2  Visions  of  the  Information  Age  -  2021  /\D 

Robert  M  Janowiak,  Executive  Director,  National  Engineering  Consortium,  USA  and  Jagdish 
Jagdish  N.  Shcth,  Charles  H.  Kellstadt  Professor  of  Marketing,  Emory  Business  School, 
Emory  University,  USA 

The  US  National  Engineering  Consortium  conducted  a  study  of  the  future  of  the  communications  and 
information  industries.  The  presenter  describes  the  study's  30-year  focus  and  reports  on  the  results  of  the 
study.  The  panel  developed  235  scenarios  of  the  future,  and  base  their  optimistic  forecasts  on  the  maturing 
of  the  world's  primary  regions,  the  rise  of  fiscal  responsibility  in  the  US,  the  increased  use  of  telecoms  to 
enhance  business  competitiveness,  and  the  increased  spread  of  new  techonolgies. 

4.2.2.3  Developing  Strategies  for  Pacific  Cbnmiunications 

John  H,  Erbetta,  Independent  Telecommunications  Consultant,  United  Kingdom 

The  presenter  takes  the  view  that  the  Pacific  region  has  specialized  requirements  in  terms  of 
telecommunications  development.  Success  will  be  aided  by  planning  within  a  strategy  that  takes  account  of 
all  potential  users,  that  facilitates  suppliers  developing  suitable  equipment,  and  that  promotes  a  systems 
approach  at  the  local  and  regional  level  Furthermore,  the  strategy  must  be  underpinned  by  political  resolve 
and  appropriate  financial  backing. 

4.2.2.4  Is  Multimedia  Ready  for  Primetime?    Stumbling  Blocks  to  Multimedia 
Diffusion 

Gwang-Jub  Han,  Assistant  Professor,  Howard  University  and  Jong-Duck  Jung,  Assistant 
Professor,  University  of  Wisconsin,  USA 

Multimedia  technology  is  upon  us.  The  speaker  focuses  on  three  different  aspects  of  multimedia  growth  in 
the  USA:  hardware,  software,  and  human  resources.  The  development  of  the  first  two  will  have  considerable 
effects  on  the  latter.  The  human  element  is  at  the  heart  of  the  studies  speculation  :..td  projections  of 
multimedia's  future. 
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4.2.2.5  PECC  Triple-T  Port  (Teleport)  for  Developing  Economies  Second  Phase 

Report  -  Case  Studies 

Kenji  Saga  Professor  of  Inlernaiional  Telecommunicalions,  Asia  University,  Japan 

In  September  1990,  the  Triple-T  Task  Force  of  the  Pacific  Economic  Cooperation  Council  (PECC)  launched 
the  Triple-T  Port  (teleport)  for  Developing  Economies  project  as  an  action  plan.  The  Batam  Island 
Development  Project  in  Indonesia  and  the  Eastern  coast  of  Thailand  have  been  developed  as  case  study  areas 
for  these  teleports.  The  speaker  reviews  recent  meetings  and  other  steps  taken  to  realize  this  important 
project. 

4.2.3   CONVERGING  TECHNOLXJGDES  IMPACT  REGULATORY  STRUCTURES 

4.2.3.1  Video  Dialtone  Access  to  Multimedia 

A.C  Harrison-Surgeon,  Network  Project  Manager,  Marsh  &  McLennan,  Inc,  USA 

The  speaker  discusses  the  current  status  of  video  dialtone  policy  in  the  USA.  Discussion  focuses  on  some  of 
the  issues  represented  by  the  cable  TV  industry,  telephone  inudsiry,  and  information  services  industry.  The 
concept  of  video  dialtone  and  its  deployment  are  discussed  as  they  relate  to  US  infrastructure  concerns.  The 
focus  is  on  interactive  program  accessibility. 

4.2.3.2  Telecommunications  and  Computer  Industries  Collaboration 

Carol  Burke,  Manager,  Global  Telecom  Account  Development,  Digital  Equipment 
Corporation  and  Joan  KcUy,  Managing  Partner,  Sheppard  Moscow,  USA 

This  presentation  focuses  on  the  communications  and  collaboration  issues  between  the  telecommunications 
pnd  computer  industries.  For  all  the  change  in  techonologies,  linkages  between  the  industriers  are  the  critical 
determining  factors  for  success,  not  only  for  the  corporations  involved  directly,  but  also  for  the  overall  benefits 
of  a  global  communications  infrastructure. 

4.2.3.3  Converging    Telecommum'cations    Technologies:       Challenges  Facing 
Government  and  Regulators  in  Australia  and  New  Zealand 

Richard  A.  Joseph,  Lecturer,  Faculty  of  Informatics,  University  of  WoUongong,  Australia 

The  speaker  reviews  the  massive  changes  to  the  Australian  lelecommunicaiions  environment,  looking  ai  issues 
arising  from  convergence  of  technologies  which  affect  the  major  regulatory  bodies  in  Australia.  Also  identified 
are  the  advantages  and  disadvantages  of  the  regulatory  approaches  adopted  in  Australia,  and  where 
improvements  can  be  made. 

4.2.3.4  Harnessing  Convergence  for  Development:     Industrial  PoKcy  and  IT 
Development  in  Australia 

John  Houghton,  Senior  Research  Fellow,  CIRCYT,  Australia 

Australia  is  seeking  to  harness  convergence  and  exploit  synergies  at  the  industrial  and  policy  levels  in  order 
to  develop  a  player  or  players  of  global  size  in  both  the  communications  and  computing  industries.  The  goal, 
according  to  the  speaker,  is  to  position  Australia  among  the  "world-class"  players.  The  mechanics  and  details 
of  achieving  this  goal  are  examined,  and  the  likelihood  of  its  success  assessed. 
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4.2.4   BROADBAND  APPLICATIONS 


4.2.4. 1  High  Definition  Television:  The  Key  To  Multimedia  and  Broadband  Networks 
Dennis  W.  Elliott,  President,  Elliott  Communications  Co.,  USA 

HDTV  is  not  just  about  television.  The  potential  of  HDTV  may  change  forever  the  way  we  communicate. 
The  speaker  outlines  some  of  the  lesser-known  applications  of  this  technology  beyond  the  delivery  of  broadcast 
television.  It  is  seen  as  part  of  an  overall  movement  lo  image-based  communications,  and  away  from  textual- 
based  media. 

4.2.4.2  The  Current  Status  and  Future  Prospects  of  KDD's  International  ISDN 
Service  with  the  Focus  on  Typical  Application  Examples 

Syuji  Kanazawa,  Senior  Manager,  Marketing  and  Sales  Headquarters,  Kokusai  Denshin 
Denwa  Co.,  Ltd.,  Japan 

The  speaker  introduces  the  current  status  and  future  prosper of  international  ISDN  applications,  focusing 
on  recent  ISDN  applications  at  the  1992  Albertville  Winter  Olympic  Games,  the  Munich  Summit,  and  the 
Barcelona  Summer  Olympic  Games.  ISDN  use  is  growing,  and  the  speaker  looks  at  the  expansion  of  Japan's 
INS-Net,  current  linkages  between  countries  and  expansion  of  this  and  other  services  to  a  variety  of  countries. 

4.2.4.3  Telco  Vision:  Delivering  Distance  Education 

Paul  Kuhar,  Director-Federal  Regulatory  and  Industry  Relations  and  EDWIN  J.  SHIMIZU, 
Manager-Federal  Regulatory  Relations,  GTE  Telephone  Operations,  USA 

The  speaker  discusses  what  the  power  of  telecommunications  in  tne  21st  century  can  mean  for  education.  The 
goal  is  a  national  US  public  switched  broadband  network.  The  question  is  not  whether  telephone  companies 
will  achieve  this,  but  when.  In  the  US,  telephone  companies  are  prohibited  by  the  1984  Cable  Act  from 
offering  video  programming  services.  At  present,  Japan's  deployment  of  such  a  system  may  be  20  years  ahead 
of  that  in  the  USA.  The  challenge  is  for  US  policymakers  to  take  action. 

4.2.4.4  High  Reliability  Type  LAN  which  has  New  RAS  Function  and  Application 
System 

Takaaki  Suga,  System  Engineer,  Fujitsu  Limited,  Japan 

LANs  have  become  increasingly  powerful  and  commonplace.  The  author  provides  technical  details  of  a 
multimedia  LAN  system  operating  in  Japan,  and  forecasts  that  super  high-speed  fibre  optic  LANs  will  appear 
in  the  near  future.  The  focus  of  such  systems  is  "RAS"  -  reliability,  availability,  and  service. 


4.2.5    FffiER    OPTIC    SUBMARINE    SYSTEMS        REPEATERED    &  NON- 
REPEATERED 

4.2.5.3  High-Capacity  Undersea  Fiberoptic  Cable  links 

Neil  Tagare,  Director  Business  Development,  NYNEX,  USA 

The  speaker  describes  the  fibre  optic  "Fibre  Link  Around  the  Globe  (FLAG)"  and  its  potential  impact  on  the 
industry  around  the  world.  Also  addressed  are  the  technical,  operational,  marketing,  and  industrial  aspects 
of  the  system.  FLAG  is  a  high  capacity  undersea  fibre  optic  link  connecting  Europe  and  the  Far  East  via  the 
Indian  Ocean  Region.  To  bcign  operation  in  1996,  it  will  be  the  longest  fibre  optic  system  in  the  world. 
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4.2.5.5  The  Customer  in  Product  Development:  A  Marketing  Perspective 

NocUa  Gordon,  Asst.  Product  Manager,  AT&T  Submarine  Systems,  Inc.,  USA 

The  presenter  reviews  the  research  and  development  resources  of  AT&T  Submarine  Services  Inc  (SSI).  SSPs 
market  research  and  product  development  efforts  are  reviewed,  as  is  the  general  market  for  fibre  optic 
undersea  cable  services. 


4.2.6   SOCIAL  IMPACTS  OF  TEIJECOM  CHANGES 

A.2.6A        The  Technology-Human  Factor  Relationship 

Donald  M.  Lamberton,  Visiting  Fellow,  Australian  National  University,  Australia 

Are  advances  in  telecommunications  "technology-driven"  or  "demand -driven"?  The  speaker  investigates  the 
power  of  demand  in  determining  the  progress  of  telecommunications.  Among  the  aspects  explored  are  the 
nature  of  demand  for  information  as  opposed  to  information  technology,  the  complementarity  between  new 
technology  and  human  resources;  and  the  need  to  combine  the  "technology  push"  supply-side  aspects  with 
demand  considerations. 

4.2.6.2  Computers  and  Human  Cdmmunications:    A  Psychosocial  Perspective  of 
Individual  and  Society  in  Change 

GuniUa  Bradley,  Professor  and  Gorel  Strommqvist,  Research  Associate,  Institute  of 
International  Education,  Sweden 

The  presenter  reports  on  a  study  focusing  on  the  interrelationship  of  computer/telecommunications 
technologies  and  the  individual.  What  is  the  impact?  This  cross-disciplinary  study  seeks  to  contribute  to  our 
knowledge  about  how  combinations  of  computer  technology  and  telematics  and  societal  factors  may  benefit 
society  overall. 

4.2.6.3  The    Human    Impact    of   Converging    Commum'cation  Technologies: 
Entertainmentisation,  Social  Change  and  Saturation 

Greg  Heam,  Assistant  Director,  The  Communication  Centre,  Queensland  University  of 
Technology,  Australia 

The  speaker  reports  on  a  study  of  attitudes  to  the  human  implications  of  convergence  -  basic  and  fundamental 
shifts  in  how  we  percieve  information  and  how  institution  and  systems  deliver  information.  The  study  looks 
at  the  effects  on  major  stake-holders  within  Australia,  and  pays  particular  attention  to  the  relative  importance 
of  entertainment  versus  other  services  in  funding  the  convergence  process. 

4.2.6.4  The  Impact  of  the  New  Services  of  Teleconunum'cations  in  Developing 
Countries 

Miguel  C  Dc  La  Solta,  Electrical  Engineer,  Entel-Chile,  Chile 

It  is  more  important  than  ever  to  analyze  closely  the  impact  of  telecommunications  development  on  developing 
countries.  The  speaker  reviews  how  new  services  are  expanding  at  a  rapid  pace.  Cellular  technologies  are 
helping  countries  bridge  gaps  in  their  terrestrial  networks,  permitting  such  networks  time  to  install  advanced 
fibre  systems.  Likewise,  societies  are  becoming  less  paper-intensive.  There  are  potential  cultural  and 
sovereignty  "costs",  however,  and  these  are  also  explored. 
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4,2,6^5  The  Telephone  in  Daily  Life:  A  Study  of  Personal  Telephone  Use  in  the 

United  States 

Robert  Larose,  Department  of  Telecommunications,  Michigan  State  University  and  Herbert 
£)ordicli;  Department  of  Radio-TV-Film,  Temple  University,  USA 

The  presenter  summarizes  a  national  survey  of  personal  telephone  use  in  the  USA.  The  presentation  will 
provide  an  overview  of  this  exhaustive  study  of  basic  statistics  of  personal  telephone  use,  and  analyze  consumer 
interest  in  new  telephone  services  such  as  videophones,  videoiext,  and  ISDN.  Marketing  and  policy 
implications  of  the  findings  will  be  discussed.  The  presentation  will  conculde  will  a  call  for  participation  from 
Pacific  Rim  countries. 


4.2.7   MOBILE  SERVICES  VIA  INMARSAT 

4.2.7.1  Is  the  World  Ready  for  the  Go-Anywhere  Telephone? 
Alan  BrunstrokTi,  Business  Planning  Manager,  Inmarsat 

The  speaker  reviews  Inmarsat's  introduction  of  the  first  telephone  system  that  is  truly  mobile  and  offers 
seamless  global  coverage.  The  introduction  of  this  system,  known  as  Inmarsat-M,  coincides  with  high-profile 
publicity  for  hand-held  satellite  telephone  systems  that  are  planned  for  the  late  1990s.  In  services  and 
function,  there  is  little  difference  between  what  Inmarsai-M  offers  today  and  what  is  being  proposed  for 
systems  that  will  not  be  introduced  until  the  end  of  the  decade. 

4.2.7.2  INMARSAT-M  Portable  Terminal 

Rara  Subramaniam,  Inmarsat,  United  Kingdom;  Akihiro  Ishide,  Manager,  Engineering; 
Nobuhiro  Endo,  Manager,  Engineering;  Hizuni  Nawata,  Assistant  Manager,  NEC 
Corporation,  Japan 

The  presenter  focuses  on  technical  aspects  and  specification  of  the  Inmarsai-M  portable  terminal  equipment 
under  development  by  NEC  Corporation.  This  portable  terminal  is  designed  for  areas  where 
telecommunications  facilities  are  neither  readily  available  nor  reliable. 

4.2.73  Bridging  The  Gap 

J.C  Bell,  Manager,  Regional  Business  Development,  INMARSAT 

The  land-mobile  use  of  mobile  satellite  communications  is  a  high-growth  business  area.  The  speaker  looks 
at  steps  taken  by  Inmarsat  to  harness  this  market.  Inmarsat-A  is  increasingly  used  for  thin  route  telephony 
to  remote  regions;  Inmardat-C  has  found  applications  in  supervisory  control  and  data  supervision;  and 
Inmarsat-M  is  poised  to  be  a  breakthrough  for  small  island  locations  in  bringing  them  into  the 
telecommunications  world. 

4.2.7.4  Dial  M  for  Service 

Edward  R.  Slack,  Director  of  Land  Mobile  &  Special  Services,  COMSAT,  USA 

The  speaker  describes  various  uses  and  applications  well-suited  to  the  new  Inmarsat-M  system.  Described  as 
"almost  too  good  to  be  tiue",  Inmarsat-M  should  satisfy  most  Pacific  Rim  user  requirements,  pariticularly  for 
remote  applications  such  as  in  the  Pacific  Islands. 


4.Z8   COUNTRY  STUDIES  -  ASIA 


4.2.8.1  Telecommunications  Infrastructure  -  Is  it  a  Catalyst  for  Growth  in  Malaysia? 
Omar  Charles  Abdullah,  Asia  Manager,  Network  Services,  International  Computers,  Malaysia 

Malaysia  has  a  declared  policy  of  moving  its  economy  from  a  primary  commodity  base 
to  a  manufacturing  base.    The  speaker  examines  to  extent  to  which  provision  of  telecommunications 
infrastructure  is  a  requirement  for  achieving  this  economic  growth  and  transition;  and  what  the  Malaysian 
telecoms  sector  has  done  to  assist  this  endeavour. 

4.2.8.2  Communications  in  the  Russian  Far  East 

Chuck  Schumann,  Executive  Vice  President,  Pacific  Rim  Telecommunications,  Inc.,  USA  and 
George  Sapov,  Russia 

The  presenter  summarizes  the  present  telecommunications  infrastructure  in  the  Russian  Far  East  and  Siberia. 
The  focus  is  on  the  present  development  and  needs  for  the  future.  Examples  of  new  network  construction  will 
be  presented  along  with  an  analysis  of  current  technical  and  regulatory  hurdles.  The  authors  share  their 
insights  as  to  the  technical,  cultural,  and  regulatory  obstacles  of  working  in  the  Russian  Republic. 

4.2.8.3  Utilization  of  Developing  Country  Resources  for  Research  and  Development 
Related  to  Telecommunication  Products  and  Systems 

ADVN  Kularatna,  Principal  Research  Engineer,  Arthur  C.  Clarke  Centre  for  Modern 
Technologies,  Sri  Lanka;  Shantha  Fernando,  Senior  Design  Engineer,  Exicom  Australia  Pty. 
Um\xe6,  Australia;  M.  Kalyanapala,  Research  Engineer,  Arthur  C.  Clarke  Centre  for  Modem 
Technologies,  Sri  Lanka;  and  Parkum  Fernando,  Design  Engineer,  Stanilite  Electronics  Pty 
Ltd,  Australia 

A  group  from  the  Arthur  C  Clarke  Centre  for  Modern  Technologies  (ACCMT)  highlights  some  useful 
experiences  gained  in  caiying  out  design  and  development  tasks  utilizing  state-of-the-art  components,  systems, 
and  instrumentation.  The  focus  is  on  supplying  domestic  R&D  resources  within  developing  countries  so  thcj 
may  develop  indegenous,  low-cost,  independent  solutions  to  telecoms  problems. 

4.2.8.4  The  PoUtical  Economy  of  Deregulating  Telecommum'cations  in  Hong  Kong 
Paul  Siu-Nam  Lee,  Lecturer,  Department  of  Journalism  &  Communication,  Chinese 
University  of  Hong  Kong,  Hong  Kong 

The  speaker  discusses  the  political-economic  factors  behind  the  Hong  Kong  Government's  intention  to  open 
up  the  local  telecoms  market  for  competition  in  1995.  China's  altitude  toward  a  second  telecom  netowrk  in 
Hong  Kong  is  not  clear.  The  juxtaposition  of  Chinese,  British,  and  commercial  interests  is  examined  against 
the  background  of  sovereignly  change  in  Hong  Kong. 


4.3.1   PERSPECTIVES  ON  THE  FUTURE 

4.3. 1. 1  New  *Have«Notsy  and  the  Old  Problems?  How  the  East  European  Countries 

and  the  Republics  of  the  Former  Soviet  Union  Integrate  into  the  World 
Commumcation  Order 

Wolfgang  Klcinwachlcr,  Professor,  University  of  Tampere,  Department  of  Communication, 
Finland 

The  speaker  analyzes  in  detail  the  process  of  change  in  the  communications  media  systems  of  ihc  East 


European  countries  and  the  republics  of  ihe  former  Soviet  Union.  A  frank  look  is  provided  of  the  problems 
faced,  such  as  finincial  ancf  mateial  crises,  overstaffed  bureaucracies,  underdeveloped  telecommunications 
infrastructures,  and  outdated  technologies.  The  speaker  also  looks  at  the  regulator>'  challenges  for  these 
nascent  democracies. 

4.3.1.2  Multinational  Scientific  and  Technological  Information  Networks  for  the 
Mercosur  Common  Market 

Lidia  R.  Scratti,  Director,  Undersecretary  of  Informatics  and  Development,  Argentina 

The  objective  of  this  presentation  is  to  promote  the  development  of  multinational  scientific  and  tcchnolgical 
information  networks  in  Latin  America  and  the  Pan  American  region,  and  to  begin  that  development  in  the 
MERCOSUR  common  market.  The  goal  is  to  develop  common  telecoms  and  information  technology  policies 
between  the  MERCOSUR  states. 

4.3.1.3  Creating  Tomorrow's  Telecommum'cations  Infrastructures:  Cuhural  Needs 
and  Economic  Realities 

Joe  Arden  FUckingcr,  Assistant  Professor  of  Communication,  Radford  University,  USA 

Focusing  on  new  digital  technologies  and  their  diverse  delivery  systems,  this  political-economic  study  examines 
the  tensions  which  exist  in  today's  regulatory  environment,  where  new  technologies  and  standards  are  used  as 
competitive  tools.  Suggestions  for  achieving  long-term  cultural  goals  by  separating  infrastructure  requirements 
from  competitive  objectives  are  presented. 

4.3.1.4  Converging  Telecommunications  Technologies,  Economy,  and  Business 
EfiBciency 

Ronald  P.  Uhlig,  Director,  Strategic  Marketing  and  BiU  Joll,  Director,  Meridian  1  PLM, 
ASia/Pacific,  Northern  Telecom  Asia/Pacific,  USA 

There  are  a  multitude  of  ways  in  which  converging  technologies  will  greatly  expand  the  impact  of 
telecommunications.  The  speaker  looks  at  several  new  applications,  how  they  have  spread  through  the  Asia- 
Pacific  region,  and  the  extent  to  which  markets  may  be  anaylzed  by  looking  at  "GNP  per  phone",  an 
uncommon  measuring  device  which  verifies  the  linkages  between  telecoms  and  economic  strength. 

4.3.1.5  The  Telcos  Move  Toward  a  Global  Market:    Economic  and  Cultural 
Implications  for  the  Ppxific  Islands  Nations 

Ronnie  Bankston,  Assistant  Professor,  University  of  Northern  Iowa,  USA 

This  study  examines  the  changing  nature  of  telecom  operators  in  the  USA  from  an  economic  and  regulatory 
perspective,  and  identifies  possibilities  and  problems  with  its  application  in  the  Pacific  Island  nations. 
Particular  emphasis  is  placed  on  the  transfer  and  application  of  video  distribution  capabilities  to  the  Pacific 
Island  nations. 


4.3.2   TECHNOLOGY  TRANSFER  STRATEGIES  AND  EXPERIENCE 

4.3.2. 1  Convergence  and  the  Role  of  Telecommunications  Regulation  in  Developing 

Countries 

Johannes  M.  Bauer,  Assistant  Professor^  Michigan  State  University,  USA 

The  speaker  studies  the  regulatory  problems  confronting  tclecommunicaiions  development  in  developing 
countries.  In  addition,  the  possible  benefits  of  telecoms  development  differ  between  groups  of  telecom  users. 
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Therefore,  a  conceptual  framework  is  put  forward  to  help  analyze  the  potential  benefits  derived.  A  variety 
of  "instruments"  for  change  are  also  analyzed  in  the  context  of  this  framework. 

4.3.2.2  Institutional  Strengthening:  Models  for  Sustainable  Development 

A.  Rubio,  Engineer,  Philippine  Department  of  Transportation  and  Communications;  J. 
Bernardo,  Deputy  Commissioner,  Philippines  National  Telecommunications  Commission;  and 
S.C  Macphcrson,  Director,  Policy  &  Regulatory  Matters,  Teleconsult  Ltd.,  Philippines 

The  presenter  covers  the  different  types  of  institutional  transitions  being  experienced  in  developing  countries 
today,  with  special  emphasis  on  the  Philippines,  where  the  authors  of  the  study  are  collaborating  as  a  part  of 
a  major  multilaterally-sponsored  program.  The  traditional  "training"  and  "technology  transfer"  programs  for 
the  developing  world  will  no  longer  suffice.  The  prime  goal  of  this  new,  innovative  apporach  is  the 
development  of  sustainable  management  and  policy  analysis  skills  in  the  personnel  of  key  decision-making 
ministries  and  agencies. 


4.3.2.3  R&D  Efforts;  A  Case  of  Japan  Key  Technology  Center 

Kobo  Inamura,  Director,  Capital  Investment,  Japan  Key  Technology  Center,  Japan 

The  speaker  discusses  the  financial  side  of  privatization  policies.  A  new  mechanism  recently  introduced  in 
Japan  is  reviewed,  and  its  effects  on  research  and  development  processes  analyzed.  This  analysis  is  studied 
in  the  context  of  the  Japan  Key  Technology  Centre  (JKTC),  which  is  co-administered  by  the  Ministry  of 
International  Trade  and  Industry  (MITI)  and  the  Ministry  of  Posts  and  Telecommunications  (MPT). 

4.3.2.4  The  Challenge  of  Transferring  a  State  of  the  Art  Telecommunication  System 
Manufacturing  Technology 

Georges  Krcbs,  Vice  President,  ALCATEL  Submaracom,  >iu5rra/tfl 

The  presenter  tells  the  story  of  the  successful  transfer  from  Europe  to  Australia  and  New  Zealand  of  the 
technologies  required  to  manufacture  and  install  a  complete  slate  of  the  art  submarine  cable  system.  The 
background  of  the  project  is  reviewed,  as  are  its  implications  for  future  challenges. 


4.3.3   PROPERTY  RIGHTS,  PRIVACY  AND  RELATED  CONCERNS 

4.3.3.1  Caller  ED  and  Privacy:  New  Options 

Peter  B.  White,  Senior  Lecturer,  Media  Centre,  La  Trobe  University,  Australia 

Caller  ID  has  been  a  controversial  telecoms  offering  since  its  inception.  New  service  options  and  a  growing 
awareness  of  the  potential  abuses  of  Caller  ID  have  led  a  number  of  regulatory  agencies  to  oblige  carriers  to 
offer  subscribers  a  range  of  Caller  ID  "blocking"  options.  The  speaker  looks  at  proposed  solutions  to  this 
problematic  issue,  assessing  proposed  telecoms  privacy  regimes  and  other  options. 

4.3.3.2  Software  Patents,  Ownership  And  Infringement  Crimes:  New  Developments 
Stephen  C  Glazier,  Counsel,  Attorney,  Reid  &  Priest,  USA 

In  the  US,  software  protection  by  patents  and  copyrights  is  a  rapidly  changing  legal  area.  This  is  causing  rapid 
changes  in  business  practices.  The  speaker  reviews  how  these  developments  interface  with  recent  changes  in 
international  patent  law,  and  require  changes  in  international  business  norms  wherever  computers,  software 
and  IC  chips  are  applied.  ' 
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4.3.33  Managing  the  Privacy  ImpUcations  of  New  Technology 

Brian  G.  Milton,  National  Director  -  Social  Policy,  Stentor  Telecom  Policy  Inc.,  Canada 

The  speaker  describes  the  escalating  concern  regarding  telecoms  privacy  in  political,  regulatory,  and  consumer 
advocacy  and  business  groups  in  Canada.  These  trends  are  analyzed  in  terms  of  their  effects  on  Canada*s 
major  telecommunications  companies.  Various  initiatives  to  address  these  privacy  concerns  are  reviewed. 

4.3.3.4  The  Personal  Data  Protection  Regime  in  Korea 

Jisuk  Woo,  Ph.D.  Candidate,  Annenberg  School  for  Communication,  University  of 
Pennsylvania,  USA 

Is  the  increased  use  of  telecommunications  technology  by  governments  and  private  organizations  to  collect 
personal  information  a  threat  to  privacj'?  The  speaker  addresses  the  inherent  conflict  between  the  right  to 
privacy  and  the  right  to  information,  and  looks  at  Koreans  efforts  to  introduce  a  personal  data  protection 
regime. 

4.3.4   DISTANCE  EDUCATION  NETWORKS 

4.3.4.1.         Distance  Learning  and  Northern  Telecom 

John  Mahon<7,  Vice  President,  External  Affairs,  Northern  Telecom  Inc.,  USA 

The  speaker  looks  at  several  distance  education  case  studies  in  the  USA  to  show  how  telecoms  technology 
serves  the  interest  of  education.  This  is  accomplished  through  a  coalition  of  interests  -  educators,  students, 
parents,  equipment  and  service  providers,  and  governments  -  to  guide  the  process,  set  priorities,  pursue 
funding,  and  keep  things  moving. 

4.3.4.2  Creating  an  ISDN  Distance  Education  Network 

Betty  Nfitchell,  Manager,  Telecommunications  Applications,  Open  Learning  Agency  and  Deb 
Rcidlinger,  ISDN  Service  Development  Manager,  B.C.  Telephone  Company,  Canada 

The  Open  Learning  Agency  (OLA)  of  British  Columbia,  Canada,  in  cooperation  with  MPR  Teltech,  BC  Tel, 
and  provincial  and  federal  government  departments  is  conducting  a  major  project  to  test  the  ability  of  basic 
rate  ISDN  for  distance  education  applications.  The  speaker  rports  on  the  results  of  this  project  and  makes 
recommendations  on  network  configuration,  set-up,  instructor  preparation,  and  suitable  instructional 
applications. 

4.3.4.3  Pacific  Regional  Education  Network:  Options  for  the  Future 

Malinda  S.  Matson,  Director  of  Learning  Resources,  Northern  Marianas  College  and  Robert 
F.  KcUcy,  Jr.,  Consultant,  Management  Communications  Services,  USA 

The  speaker  reviews  a  major  project  designed  to  upgrade  the  US  Western  Pacific  region*s  abilities  to  serve 
higher  education  objectives  and  promote  high-quality  distance  education.  The  history  q\  such  prjects  is 
summarized,  limitations  of  the  current  system  assessed,  and  the  goals  and  objectives  of  the  new  project 
outlined. 

4.3.4.4  Multi-cultural  Issues  in  the  Delivery  of  Distance  Education 

Barry  V/illis,  Statewide  Director  of  Distance  Education,  University  of  Alaska  System^  USA 

Deliver^'  of  distance  education  services  to  a  multicultural  audience  poses  a  huge  challenge  to  distance 
education  providers.  The  speaker  reflects  on  the  experiences  encountered  when  designing,  developing, 
delivering  and  evaluating  distance  instruction  to  a  multicultural  audience. 
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4.3.4.5  Distance  Learning  and  Northern  Telecom 

John  Mahoney,  Vice  President,  External  Affairs,  Northern  Telecom  Inc.,  USA 

The  speaker  looks  at  several  distance  education  case  studies  in  the  USA  to  show  how  telecoms  technology 
serves  the  interest  of  education.  This  is  accomplished  through  a  coalition  of  interests  -  educators,  students, 
parents,  equipment  and  service  providers,  and  governments  -  to  guide  the  process,  set  priorities,  pursue 
funding,  and  keep  things  moving. 


4.3.5  MAKING  TT  WORK 

4.3.5.1  Academic  Internetworking  in  Mexico  -  The  world  at  the  reach  of  a  keyboard 
Mario  M  Arreola-^ntandcr,  Sales  Director,  Consorcio  Red  Uno  S.A-,  Mexico 

There  is  a  new  imperative  in  Mexico  for  a  full  upgrading  of  enterprise  networks,  in  an  effort  to  increase 
productivty  and  remain  competitive.  Several  factors  are  oulined  by  the  speaker  as  catalysts  for  change, 
including  the  privatization  of  government-owned  entities,  increasing  capacities  of  Mexican  telecom 
infrastructure,  the  lifting  of  trade  barriers  through  the  GATT,  the  North  American  Free  Trade  Agreement 
(NAFTA),  and  the  need  to  comply  with  international  standards. 

4.3.5.2  The  HI-NEST  Model:  An  International  Computer  Network  for  Support  of 
Program  Implementation 

Donald  B.  Young,  Co-Director,  FAST  Program;  Maiy  Gullickson-Morfitt,  FAST  Science 
Program  Field  Services  Specialist  and  John  HL  Southwonh,  Educational  Associate, 
Curriculum  Research  and  Development  Group,  University  of  Hawaii,  USA 

The  Hawaii  Network  for  Education  in  Science  and  Technology  (HI-NEST)  is  an  international  computer 
network  designed  to  support  the  implementation  and  use  of  the  Foundational  Approaches  in  Science  Teaching 
(FAST)  program.  The  presenter  reviews  the  progress  of  this  system,  and  predicts  that  by  1995  it  will  be  used 
by  over  8,000  teachers  and  600,000  students.  The  network  already  extends  to  nine  countries. 

4.3.5.3  A  System  Architecture  for  Ideographic  Language  Support 

Andrew  Pan,  Technical  Advisor,  American  Express,  TRS  Advanced  Technology  Group  and 
Roen  Hogg,  ADIA  Information  Technologies,  USA 

The  speaker  looks  at  the  Idoegraphic  Language  Support  Project,  the  goal  of  which  is  to  support  indeographic 
language  capability  (eg,  Japanese  and  Chinese  characters)  in  input,  database,  processing,  and  output.  Japanese, 
Korean,  and  two  forms  of  Chinese  are  encompassed  in  the  project,  covering  one-fourth  of  the  world's 
population.  The  challenges  and  rewards  of  this  project  are  enormous, 

4.3.5.4  Architectural  Consideration  in  the  Design  of  Network  Based  Educational 
Systems  (NBES) 

S.V.  Ahamed,  Professor  of  Computer  Science,  City  University  of  New  York  and  V.B. 
Lawrence,  Head,  Data  Communications  Resources,  AT&T  Bell  Laboratories,  USA 

The  architectures  of  both  telecommunications  networks  and  intelligence  networks  may  be  enhanced  to 
incorporate  a  substantial  component  of  "knowlegc  processing"  for  educational  system  applications.  The 
speaker  provide  a  technical  review  of  how  this  might  be  accomplished,  and  the  applications  such  a  network 
could  incorporate* 
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4.3.5.5  Open  Learning  Centres:  Making  the  Best  Use  of  Technology  to  Enhance 

Decentralised  Education  and  Training 

Anne  Goolcy,  Director,  Opening  Learning  Network  and  Steve  Towers,  Assistant  Director, 
Opening  Learning  Centre  Neiv/orky  Australia 

The  speaker  presents  the  background  to  the  Queensland  Open  Learning  Project,  the  establishment  of  the 
Queensland  Open  Learning  Network  (OLN),  and  the  learning  programs  that  are  based  upon  the  OLN  for 
delivery  of  educational  products  and  services.  Issues  that  will  be  addressed  include  the  role  of  the  OLN 
and  open  learning  centres;  problems  associated  with  the  development  of  the  network  and  strategies  developed 
for  successful  management  and  future  planning. 


43.6   SOCIAL  IMPACT  STUDIES 

4.3.6.1  Anticipating  and  Estimating  Adoption  and  Resistance  of  Interactive 
Instructional  Technology:  A  Look  at  Multimedia  in  Higher  Education 
Louis  Leung,  Assistant  Professor,  University  of  Hawaii  at  Manoa,  USA 

Adoption  of  instructional  communications  technologies  meets  with  resistance  and  even  opposition  in  higher 
education.  This  study  examines  the  awareness,  interest,  evaluation,  and  perception  of  multimedia  instructional 
technology,  factors  in  multimedia  instructional  tecnology  adoption  and  integration;  and  negative  factors  and 
hindrances  to  the  adoption  of  multimedia  instructional  technology. 

4.3.6.2  Development   and  Telecommunications  Technology  in   Pacific  Island 
Microstates 

Michael  R.  Ogden,  Instructor/Research  Associate,  Center  for  Pacific  Islands  Studies, 
University  of  Hawaii,  USA 

The  presenter  summarizes  the  results  of  a  PTC-sponsored  comparative  research  study  of  the  role  and  impact 
of  telecommunications  technology  on  development  planning  and  aspirations  conducted  in  the  Republic  of  the 
Marshall  Islands  and  the  Cook  Islands.  Examined  are  aspects  of  recent  telecoms  developments  in  both 
countries;  the  broader  social,  economic  and  politcal  impact  of  such  developments;  and  several  30-year  scenario 
projections  are  put  forward  regarding  these  small  countries'  telecoms  development. 

4.3.6.3  Assessing  Videotex  Diffusion  and  Usage  Patterns  in  a  Manufacturing 
Organization:  A  Case  Study 

Michael  G.  Elasmar,  Instructor,  Department  of  Telecommunication,  Michigan  State 
University,  USA 

The  speaker  outlines  a  case  study  of  a  large  multinational  manufacturing  organization  which  utilizes  the  service 
of  a  US  nationwide  network  that  provides  private  company  videotex  services  over  its  host  computers.  A 
survey  vvas  conducted  to  assess  user  satisfaction  with  the  videotexi  system  and  the  services  it  offere.  The 
problems  and  positive  factors  encountered  are  evaluated  and  analyzed  in  the  context  of  future  videotex 
applications. 

4.3.6.4  An  Empirical  Investigation  of  Telex  Data  as  a  Useful  Predictor  of 
Socioeconomic  Development  Among  Less  Developed  Countries 

Meredith  S.  Glenn,  Assistant  Professor,  Barry  University,  USA 

The  speaker  considers  the  relationship  between  converging  lelecommunications  technologies  and 
socioeconomic  development  in  developing  a)untries.  Examined  is  the  effect  of  telecoms  on  the  social  and 
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economic  activities  of  developing  countries  and  the  understanding  of  the  contribution  the  telecommunications 
infrastructure  provide  to  socioeconomic  growth. 

4.3.6.5  Framing  Our  Common  Future:  Strategies  for  Promoting  Cooperation  Among 
Stakeholders 

Angelina  T.  Wong,  Professor  of  Extension,  The  University  of  Saskatchewan,  Canada 

The  successful  incoporation  of  telecommunications  technologies  in  higher  education  requires  the  orchestration 
of  different  types  of  expertise  and  reflective  dialogue  among  the  stakeholders.  The  speaker  highlights  some 
of  the  lessons  she  and  her  colleagues  have  learned  duirng  six  years  of  development  and  deliveiy  of  province- 
wide  televised  courses. 

43J  VSATS 

4.3.7.1  VSAT  Solutions  for  Innovative  International  ind  Domestic  Services 
B.K.  Syngal,  Chairman,  Videsh  Sanchar  Nigam,  India 

The  speaker  describes  applications  of  VSAT  networks  for  the  realization  of  innovative  and  cost  effective 
networks.  VSATs  may  be  a  particularly  effective  solution  for  developing  countries,  and  may  even  be  used  as 
overlay  networks  for  advanced  services  such  as  ISDN. 

4.3.7.2  VSATs  -  An  Efficient  Option  for  Voice  and  Data  Networking 
Carol  A.  Politi,  Senior  Marketing  Specialist,  Hughes  Network  Systems,  USA 

With  over  5000  VSATs  installed  and  ordered  to  date,  the  Pacific  rim  is  one  of  the  most  rapidly  growing 
markets  for  VSATs  today.  The  speaker  looks  at  how  VSATs  are  enabling  businesses  to  operate  effectively 
in  regions  where  it  was  previously  difficult  to  obtain  reliable,  high  quality  telephone  service. 

4.3.7.6  VSAT  in  Local  Adnunistration  Cbmmuiiication  Network 

Hidcki  Noda,  Yutaku  Onda,  and  Tom  Kikuta,  Japan  Radio  Company,  Japan 

The  Japanese  market  for  VSATs  (Very  Small  Aperture  Terminals)  is  gradually  expanding  after  the 
infrastructure  for  satellite  communications  was  established  by  the  launches  of  JASAT-1  and  JASAT-2  in  1989. 
The  speaker  introduces  Japan's  nationwide  satellite  communications  system  for  local  administration  and 
disaster  prevention  and  outlines  the  technical  features  of  the  multimedia  VSATs. 


4.3.8   COUNTRY  STUDIES  ~  DEVELOPING  ECONOMIES 

4.3.8.1  Television  in  Papua  New  Guinea:  Policies  and  Practice 

Amos  Owenarcs  Thomas,  Lecturer,  University  of  Tasmania,  Australia 

The  introduction  of  television  in  Papua  New  Guinea  (PNG)  was  preceded  by  considerable  debate  by  civil 
leaders  spanning  decades.  The  speaker  traces  the  development  of  PNG  broadcasting  policy  and  compares  what 
the  policy  initiatives  envisages  against  current  broadcasting  reality.  Content  analysis  of  TV  programming  will 
be  reported,  with  a  focus  on  fireign-to-local  programme  origin  ratios. 
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4A1   REGIONAL  ORGANIZATIONS  AND  TELECOM  DEVELOPMENT 

4.4.1.1  Global  Telecommunications  Development  -  Market  Forces  or  Multi-Lateral 
Planning? 

Chris  C  VonwiUer,  Director  of  Corporate  Affairs,  AOTC,  Australia 

The  Maitland  Commission  in  1984  formulated  recommendations  for  the  development  of  global 
telecommunications,  including  multilateral  initiatives.  The  speaker  reviews  progress  since  the  Commission's 
report  and  contrasts  some  of  the  planning  assumptions  for  telecommunications  services  in  developed  countries 
against  those  more  appropriate  in  developing  nations. 

4.4.1.2  Technology  Transfer  in  the  Asia  Pacific  Region 

Sctyanto  Santosa,  CEO,  PT  Telekom  and  former  CEO  of  PT  INTI,  Indonesia 

The  presenter  reviews  the  basic  US  regulatory  scheme  for  export  controls  and  technology  transfer.  Export 
controls  can  affect  the  ability  to  export  technology  and  the  ability  to  enter  into  joint  ventures  with  foregin 
partners.  In  addition,  they  can  restrict  re-exports  of  such  items  once  abroad.  They  are  likewise  an  issue  for 
non-US  companies  seeking  to  invest  in  the  US.  The  US  regulatory  scheme  has  changed  in  redent  years,  and 
the  speaker  reviews  this  vital  component  in  international  telecoms  trade. 

4.4.1-3.         Cooperation  Tasks  of  Telecommunications  in  the  Asia-Pacific  Region 
Yun-Sik  Shin,  Ph.D,  President  &  CEO,  DACOM,  Korea 


The  sf>eaker  addresses  the  important  area  of  cooperative  activities  for  telecommunications  development  within 
the  Asia-Pacific  region.  This  overview  of  the  regions  telecoms  advancement  and  current  telecoms  needs  also 
looks  at  the  role  of  multilateral  organizations  such  as  PECC,  the  role  of  organizations  such  as  PTC,  how  data 
communications  networks  are  evolving  in  the  region,  and  the  pressing  need  for  human  resource  development 
programs. 
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FORECASTING  SATELLITE  DEMAND 


Jack  Albert,  Vice  President  of  Broadcast  Services 
PaAaSat,  L.P. 
Greenwich,  Connecticut  U.S.A. 


Satellite  life  is  now  15  years, 
classical  leading  indicators  have 
technology,    de-regulation,  fiber 
satellite  systems.    So,  why  are  so 
being  planned?     The  risk  takers 
Forecasting  Satellite  Demand. 

IMDUSTRIALIX2D  NATIONS 

A  Telecommunications  infrastructure  emerged 
in  the  late  19th  century  with  the  telegraph 
technology  forming  the  backbone  of  routes 
between  and  within  the  populated  areas.  The 
routes  follow  the  same  paths  of  wagons, 
traxns  and  ships.  Telegraph  technology 
spread  with  the  increased  demand  for 
communication  networks.  Commercs  grpw  and 
communications  systems  expanded  along  with 
It.  An  interdependent  relationship  was 
formed  between  commerce  and  communications, 
which  would  continue  to  prosper  throughout 
the  future. 

TECHNOLOGY  CHANGES 

Land-based  communications  were  augmented  by 
axr-based  technologies.  The  first  air- 
based  system  were  carrier  pigeons.  These 
birds  flew  air  routes  where  land  services 
did  not  exist. 

greatly  expanding  the  reach 
and  direction   of   communications.  Radio 
Telegraph  (and  Voice)  brought  a  revolution 
to  commerce  with  the  new  ability  to  expand 
globally, 

Capacity,  quality  and  security  plus 
transmission  technology  spread  the  wire- 
based  systems  to  and  within  all  commercial 
areas. 

-  Radio  Technology 

Reliance  on  radio  technology  met  an 
obstacle;       demand      surpassed  frequency 
capacity  and  radio  communications  remained 
an  open  channel  with  little  privacy. 


Costs  have  skyrocketed  and 
disappeared  with  changes  in 
-optic  cable  and  separate 
many  new  satellite  launches 
may  be  the  new  experts  at 


-  Microwave  Technology 


Point-to-point  high  traffic  (capacity) 
spread  trunk  routes  between  centers.  For 
decades  this  waa,  and  still  is,  the  main 
technology  used  in  many  areas.  Distance 
became  a  costly  and  time-consuming  problem. 
Since  microwave  is  a  "line  of  sight" 
system,  a  repeater  is  needed  every  20  -  40 
miles  —  with  the  horizon  as  its  boundary. 

-  Cable  and  Fiber  Optics 

Early  cable  (wire)  supported  one  signal  per 
wire;  multiplexing  allowed  hundreds  of 
signals  per  wire. 

Fiber  Optic  Technology  introduced  a  faster 
more  secure  cable  system  with  greatly 
increased  capacity.  Capacity  jumped  to 
thousands  of  signals  and  equipment  size  was 
greatly  reduced.  Cost  and  time  to  build 
still  remain  negative  factors  in  this 
point-to-point  system. 

The  capacity  and  security  of  fiber  makes  it 
an  ideal  solution  to  high  capacity  trunk 
''?"^®f/.*"^  terrestrial  connections  to 
global/domestic   satellite  systems,  unlike 


microwave,       it      does      not      use  radio 

frequencies     that     may     a     problem  with 

interconnection  or  co-existence  with 
satellite  transmissions. 


SATELLITE  TECHNOLOGY 

In  the  l<;60s  satellite  technology  emerged, 
providing  the  combination  of  land  and  air. 
The  services  provided  by  land  technologies 
could  now  be  utilized  on  satellites  but 
with  less  of  the  disadvantages  of  these 
technologies . 

The  satellites  provided  a  single  microwave 
repeater  approximately  22,700  miles  above 
the  earth.  Such  a  repeater  is  in  "line  of 
sight"  from  about  1/3  of  the  earth's 
surface  on  the  horizon  from  out space. 

EARLY  SATELLITE  DEMAND 

It  took  10  years  for  the  USA  Television 
broadcasters  to  switch  from  the  tried  and 
proven  terrestrial  microwave  to  satellite 
technology.  it  took  only  one  year  for  the 
new  cable  television  industry  to  link  cable 
systems  and  to  supply  large  amounts  of  new 
television  programming  to  geographically 
dwerse     areas.  it     took     the  major 

television  broadcasters  a  decade  to  copy 
the  cable  systems  use  of  satellite 
technology.  There  was  now  competition  to 
the  broadcaster's  monopoly  dominance  in 
supplying  T.V. 


INDUSTRIAL  NATIONS  AND  SATELLITES 

All  technologies  flourish  in  industrialized 
nations.  Traffic  forecasting  of  telephone 
service  became  a  science.  Erlang 
calculations  are  still  used  to  project 
expansions.  High  traffic  routes  followed 
the  "build  it  and  it  well  be  filled" 
concept . 

Satellites  for  international  and  domestic 
services  launched  around  the  globe  in  the 
60 's,  70 's  and  early  80 's  followed  that 
same  concept  and  were  deemed  successful  in 
both  financial  and  utilization  terms, 

INTERNATIONAL  SATELLITES 

The  International  Telecommunications 
Satellite  Organization  (Intelsat)  vas 
formed  in  August  1964.  Intelsat,  jointly 
owned  by  about  120  nations,  became  the 
back-bone  transmission  system  on  a  global 
basis.  It  became  both  a  natural  and  treaty 
monopoly  in  providing  such  services 
Similar  natural  and  legal  monopolies  such 
as  Post  Telegraph  and  Telephone  /PTT) 
organizations  became  the  national 
representatives  or  "signatory"  to  the 
Intelsat  organization.  The  signatory/PTT 
was  the  single  source  of  international 
u  service   in  each  member  nation. 

lltJ^  Charges  what  ever  it  wants  fo^ 
capacity  it  resold  on  Intelsat  satellites. 
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BESTeOPYAVAIUBLE 


ROOM  FOR  ALL  BUT  MOT  ALL  FOR  OME 

Domestic  Communications  satellite  systems, 
like  Intelsat,  also  use  a  geostationary 
orbital  location.  Domestic  systems  became 
regional  systems,  covering  more  than  one 
nation. 

The  emerging  satellite  industry  looked  at  a 
new,  unexplored  market.  Satellites  are 
used  for  more  than  just  telephone  traffic, 
so  the  scientific  approach  to  forecasting 
became  difficult  to  use.  Increased  traffic 
volume  and  complexity  as  well  as  rapid 
advancements  in  technology  further  confused 
the  forecasting  dilemma. 

Satellite  systems  growth  over  the  last  10 
years  could  not  be  and  were  not 
scientifically  forecasted. 

The  spacing  between  satellites  had  to  be 
reduced  from  4  degrees  to  2  degrees  to 
provide  room  for  the  satellites  crowding 
over  the  industrialized  land  mass.  The 
problem  of  a  lack  of  room  over  the  oceans 
has      now      arisen.  This      is  where 

international  satellites  are  located. 

Mr.  Xavier  Picard  of  Arianespace 
summed  up  the  situation  as  follows: 

"500  years  ago  Christopher 
Columbus  was  seeing  'new  stars 
appearing  in  the  sky.  '  New 
nations  were  formed  and  gold, 
yesterday's  wealth,  has  been 
replaced  by  innovation, 
technology,  research  ,  .  .  At 
the  same  time,  the  sea  was 
useful;  today,   it  is  space." 


LOOKIMG  AHEAD  5  YEAi^S 

Looking  too  far  into  the  future  reduces  the 
accuracy  of  a  forecast.  There  are  too  many 
variables  and  unknown  events  that  can 
drastically  change  a  long  term  forecast. 
By  taking  only  the  major  issues  into 
consideration  and  perhaps  putting  a  little 
history  into  the  mix,  only  a  short  term  or 
near  term  forecast  of  satellite  demand  can 
be  achieved  with  any  practical  accuracy. 


In  May  1992,  Arianespace  made  known  that  it 
has  101  launch  contracts  pending. 
PanAmsat's  new  Global  satellite  system  will 
bring  that  number  to  104. 

How  big  is  the  global  market?  Can  it 
support  the  projected  launches?  By  the 
year  2002,  Euroconsult  predicts  a  US$  80 
billion  global  space  market.  Figure  2 
breaks  down  the  forecasts  by  Market 
Segment.  The  optimistic  size  could  be  as 
much  as  US$  100  billion. 

In  order  to  continue  developing  a  short 
term  forecast  one  must  understand  some 
intricacies  of  both  the  satellite 
distribution  system  and  intense  political 
elements  of  the  market.  This 
understanding,  combined  with  realizing  the 
importance  of  the  growth  (or  potential 
growth)  of  the  newly  emerging 
industrialized  nations  is  essential. 


NEW  SATELLITE  COVERAGE  AREAS 

Satellite  communications  are  particularly 
well-suited  to  the  newly  industrializing 
nations.  Communication  demands  can  be 
satisfied  almost  overnight  .  .  .  anywhere. 
Small,  inexpensive  VSATs  offering  data  and 
voice  capabilities  are  available  virtually 
immediately.  Satellites  offer  a  variety  of 
services  from  television  to  telephone,  as 
well  as  many  other  standard  and  unique 
telecommunication  services  for  large  and 
small  users. 

Flexibility  is  the  key  to  the  success  of 
satellite     systems.  Services     can  be 

established  in  a  very  large  pre-defined 
area.  Newly  industrializing  countries  are 
expanding  at  rates  which  render  long-term 
planning  for  the  communications 
infrastructure  very  difficult.  This 
expansion  encourages  over-centralization  of 
established  population  centers,  attracting 
the  many  social,  economic  and  technical 
problems  typical  of  an  urban  society  while 
weakening  rural  societies.  Satellite 
communications  can  treat  aJ.l  areas  equally 
and  enable  those  living  in  remote  areas  to 
communicate  with  the  metropolitan  areas  of 
the  world  thus  negating  the  tendency  to 
over-central izat  ion . 


SATELLITE  CAPACITY  AND  THE  GLOBAL  MARKET 

The  standard  capacity  is  measured  in  terms 
of  36  mHz  transponders.  There  are  in  fact 
36,  54  and  72  mHz,  C-band  and  Ku-band 
transponders . 

The  following  table  in  Figure  1  is  from 
Euroconsult 's  "World  Space  Industry  Survey 
—  10  Year  Outlook"  depicts  the  1985-1995 
transponder  capacity.  In  1965,  it  was 
virtually  zero.  By  1985,  it  had  grown  to 
1,788.  By  1995,  it  is  expected  to  be 
3,140. 

This  is  a  relatively  accurate  short  term 
forecast,  for  both  failures  and  drop-outs 
v;ill  be  quickly  replaced.  In  addition  to 
this  capacity,  PanAmSat  will  be  launching  3 
new  satellites  by  1995.  Although  they  will 
have  54  mHz  transponders,  the  equivalent  36 
mKz  transponders  will  total  144.  Moreover, 
Low  Orbit  Satellites  should  now  be 
accounted  for  in  the  near  term  forecasts. 
One  system  of  Low  Orbit  Satellites  personal 
communications  system  requires  about  66 
satellites  to  be  in  orbit  at  one  time. 


The  interest  of  the  new  generation  of 
providers  of  satellite  communication 
services  is  to  see  new  operators  of 
communication  systems  develop  in  new 
countries. 

An  example  of  the  new  generation  of 
satellite  operators  is  PanAmSat  PAS-1.  The 
first  privately  owned  international 
satellite  was  launch  on  June  15,  1988 
located  at  45**  west  longitude.  it  offers 
services  to  Latin  America  that  were  not 
available  before.  This  Separate  Satellite 
System  (separate  from  the  Intelsat 
monopoly)  was  at  the  leading  edge  of 
today's  waves  of  deregulation,  free  market 
and  open  competition  that  is  sweeping  the 
world.  Now,  only  3  year  later,  serving 
over  70  countries  in  Europe,  North  America 
and  South  America  its  36  X  36  mHz 
(equivalent)  transponder  are  near  full 
capacity. 

The  PAS-1  footprint  shown  in  Figure  3  is 
not  very  unique  aside  from  a  rather  large 
North  American  coverage  area.  What  makes 
the  real  difference  is  the  company 
directive  to  provide  high  quality, 
reasonably  priced  and  very  flexible 
services  that  meet    customers'  needs.  The 
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Breakdown  of  International  Space  Telecommunications  Capacity 

1985-1990  projections  for  1995 
Number  of  transponders  ln-orbit(36MHz  equivalent),  minus  those  at  the  end  of  design  lifetime 


Regions 

1985 

1990 

1995  Estimate 

Intelsat 

664 

776 

1010 

Private  Systems 

0 

36 

156 

USA 

624 

706 

720 

Canada 

144 

120 

134 

Europe 

64 

157 

436 

Japan 

64 

171 

218 

Rest  of  World 

228 

343 

466 

TOTAL 

1788 

2309 

3140 

Source:  Euroconsult 
^orld  Space  Industry  Survey 
- 10  Year  Outiook' 


Rgure  1 


The  World  Market  for  Civilian  Telecommunications 

 Satellite  Systems  -  Forecast  by  Market  Segment  :1 991 -2002 


USD  in  billions  (90) 
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customer  was,  and  still  is,  considered 
first  and  foremost. 

A  few  interesting  facts  have  been  exposed 
in  the  4  year  history  of  PanAmSat.  These 
are  shown  in  the  Figure  4.  PamAmSat  has 
satisfied  a  pent-up  demand  and  created  a 
new  market  or  at  the  least  succeeded  in 
expanding  existing  markets  in  its  coverage 
area. 

By  combining  a  flexible  satellite  delivery 
system  with  user  demands  creates  a  new  way 
to     do     business.  The     Old     Way  of 

establishing  a  transmission  path  is 
illustrated  in  Figure  5.  Rules  and 
regulations  necessitate  a  complex  set  of 
providers,  or  middle  men,  each  at  an 
incremental  cost  for  the  user  to  pay. 

The  new  way  is  to  eliminate  the 
complexities.  This  is  demonstrated  in 
Figure  6.  Simplicity  yields  the  benefits 
of  speed  to  establish  the  service  at  lower 
costs,  higher  reliability  and  flexibilities 
to  meet  user  needs  plus  the  ease  of  one- 
stop  shopping. 


THE  5  PS:  POLITICS,  PTTS,  PRIVATIZATIOK, 
AND  POSTURING  FOR  PROFIT 

The  1990 's  will  see  the  five  P's  swimming 
in  the  sea's  of  the  new  free  markets. 

WORLD  POLITICS 

The  World  Administration  Radio  Conference 
(WARC)  met  early  in  1992.  For  nearly  5 
weeks,  1400  delegates  from  127  country- 
members  of  the  International 
Telecommunications  Union  (ITU)  net  in  Spain 
to  discuss  frequency  allocations  for  new 
technologies.  New  or  growing  technologies 
are  important  to  the  rapidly  growing  Asian- 
Pacific  market. 

WARC-92  was  the  first  major  frequency 
allocation  conference  to  be  held  since 
1979-  The  political  priorities  of  each 
nation  and  region  were  of  importance  since 
the  ITU  operates  on  a  one-vote-per-country 
basis.  Despite  alliances  and  formation  of 
regional  voting  bloc's  allocations 
satisfying  the  various  proposals  and 
recommendations  were  reached  as  well  as 
time  tables  and  technical  constraints  to 
permit  the  introduction  of  new  services.  An 
important  conclusion  that  affects 
developing  countries  was  made  clear.  In 
order  to  assist  developing  countries  to 
take  part  in  the  new  telecommunications 
revolution,  the  conferenca  adopted 
resolutions  providing  all  types  of 
assistance  including  financial.  Unless 
otherwise  indicated,  the  decision  approved 
at  the  WARC  will  take  effect  on  October  12, 
1993. 

PTTs  are  Privatizing  and  Posturing 
themselves  to  compete  in  an  open  market  for 
their  share  of  profits.  The  days  of 
monopolies  are  numbered.  A  PTT  may,  in 
some  nations,  remain  part  of  the  government 
either  totally  owned  by  the  state  or 
partially  owned  by  the  private  sector. 
Privatization  has  been  one  of  the  main 
forces  behind  deregulation.  Many  PTTs  are 
now  being  privatized  in  part  or  altogether. 

While  governments  were  prepared  to 
tolerate  state-run  monopolies,  they  have 
been  less  willing  to  give  their  blessings 
to  private  monopolies. 

Oeregulation  and  privatization  is  a  double- 
edged  sword.  De- regulation  allows 
competition    hut    also   and   allows   PTTs  to 
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enter  new  markets  in  other  countries.  The 
chart  in  Figure  7  show  the  privatization 
status  of  a  few  giant  PTTs  and  cross-border 
activities  as  the  sleeping  giants  awaken. 
As  reported  in  the  Financial  Times.  The 
relative  values  of  cross-border 
telecommunication  acquisitions  since  1988 
shown  in  Figure .8.  In  3  years  the  growth 
has  been  1420%. 

France  Telecom,  the  world's  fifth  largest 
telecommunications  operator,  has  in  the 
past  year  made  more  foreign  alliances  than 
ever  before  since  its  creation  in  the  19th 
century,  when  in  was  a  telegraph  service 
for  King  Louis  Phillippe. 

Asia  and  Pacific  Region  Markets  -  Why  More 
Satellites 

The  Pacific  Rim  is  preparing  for  an 
explosion  in  demand  for  satellite-based 
communications.  Trade  between  the  US, 
Europe,  and  Asian  countries  is  burgeoning. 
One  study  shows  no  less  than  three 
satellites  are  needed  to  serve  the  region. 
De-regulation  will  fuel  major  growth  even 
more. 

As  of  February  1992,  Star  TV's  1.8  million 
subscribers  were  viewing  a  new  television 
service.  That  's  three  times  the  original 
projection  just  two  months  after  the  launch 
of  its  5  Tv  channel  service. 

Analysts  agree  that  the  advent  of  satellite 
systems  such  as  Asiasat,  Aussat,  and 
PanAmSat  are  indicative  of  increasing 
interests  among  satellite  players  in  the 
hows,  whys  and  whens  of  tapping  the  demand 
for  space  segment  in  the  region.  The 
escalating  pace  of  developments  in  the 
Pacific  Rim  justifies  the  optimism. 

One  study  by  Coaauni cat ions  System  Ltd.  of 

the  UK  indicates  most  capacity  will  be  for 
video  and  data.  The  Pacific  satellite 
demand,  by  application,  is  shown  in  the 
next  Figure  9. 

TOO  LITTLE  OR  TOO  MUCH 

One  of  the  rarest  commodities  in  Asia 
Pacific  region  at  this  moment  is  a  space 
satellite  transponder  with  cross-border 
coverage.  A  number  of  new  satellite 
systems  are  in  the  planning  or  construction 
stage  or,  as  in  the  case  of  Intelsat,  the 
moving  stage.  At  present,  the  demand  for 
transponders  exceeds  the  supply. 

Although  new  capacity  will  soon  come  to  the 
rescue  of  Japan's  satellite  communications 
market,  some  analysts  feel  that,  if  all  the 
satellites  planned /owned  by  Japan's  Space 
Communications  Corp  (JC-Sat),  Satellite 
Japan  Corp.,  and  NTT  were  actually  in 
operation  by  1995,  there  will  be  more  than 
200  transponders  available  -  and  demand 
will  fall  short  of  the  supply  of  available 
capacity. 

In  the  short  term,  it  will  be  two  to  five 
years  before  existing  demand  can  be 
satisfied.  There  seems  to  be  an  immediate 
(in  the  next  5  years)  demand  for  30  to  100 
transponders.  Arianespace ' s  study  shows 
that  the  number  of  transponders  needed  to 
meet  demands  will  increase  from  the  present 
200  transponders  to  approximately  700 
transponders  by  the  beginning  of  the  next 
century. 

The  uncertain  future  only  increases  the 
number  of  variables  involved  in  predicting 
future    demands    for    transponders.  So- 
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PAS-1  Coverage 


Fiaure  3 

1988  -  1992  PanAmSat 

95%  of  traffic  is  new 

85%  of  traffic  is  video 

98%  of  traffic  is  private  enterprise 

0%  of  traffic  is  telepfione 

Figure  4 
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THE  OLD  WAY  OF  DOING  «^ 
INTERNATIONAL  COMMUNICATIONS 
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Figure  5 


THE  NEW  WAY  OF  DOING  ^ 
INTERNATIONAL  COMMUNICATIONS 
THE  ALSC  SOLUTION 


Major  PTT  Privatization 


U.K  -  The  remaining  22%  may  be  privatized 
in  tiie  next  year. 

Germany  -  DBF  Telekom  could  be  privatized 
as  eary  as  next  July. 

Japan  -  NTT  privatized 

France  -  Maybe  by  the  end  of  the  decade. 

USA  -  Privatized  and  fragmented. 


Figure  7 


The  Sleeping  Giants  Awaken 


Cross-border  Telecommunication  Acquisitions 

1988  -  11  deals  worth  $116    million  (USD) 

1989  -  50  deals  worth  $2.7     billion  (USD) 

1990  -  67  deals  worth  $16.5  billion  (USD) 


PTTs  have  strategies  for  global  expansion.  Instead  of 
being  insular  monopolies  sleeping  in  tlieir  backyards  the 
giants  will  invade  each  others'  turf. 

Figure  8 
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called  "experts"  are  only  able  to  give  us  a 
"best  guess"  on  the  most  current 
requirements  for  transponders  and  the 
manner  in  which  the  demand  is  most  likely 
to  grow. 

Entrepreneurs  who  had  previously  been 
excluded  from  the  telecommunications 
business  by  tight  regulatory  controls  as 
well  as  already  established 
telecotwnuni  cat  ions  companies  seeking  to 
expand  in  the  region  are  now  preparing  to 
risk  money  to  provide  the  infrastructure 
necessary  to  meet  needs. 

The  services  with  the  highest  immediate 
demand  will  probably  be  similar  to  those  of 
the  presently  existing  regional  satellite 
systems.     Television  leads. 

The  demand  list:  Rapid  development  of 
cable  Television,  SMATV,  MDS,  Compressed  TV 
and  HDTV  are  in  the  forefront  of 
development  and  implementation. 

Television  is  not,  by  any  means,  the  only 
service      in      demand.  We 11 -developed 

countries  need  to  expand.  Both  densely- 
populated,  urban  areas  and  new  industrial 
zones  will  need  expand  their 
telecommunications  infrastructures  by 
adding  teleports  and  VSATs.  There  still 
are  areas  in  this  region's  younger,  still- 
developing  nations  where  such  basic 
services  such  as  telephone  service  are  in 
short  supply  or  non-existent.  Satellite 
transponder  loading  technology  is  expected 
to  enable  2000  telephone  circuits  per 
transponder  in  a  year  or  two.  This 
capacity  is  similar  to  that  of  undersea 
fiber-optic  cables.  Satellites  have  the 
ability  to  bring  telecommunications 
services  rapidly  and  at  a  reasonable  price 
to  all  areas,  however  remote. 

The  present  lack  of  transponders  is  slowing 
expansion.  The  demand  for  service  being 
greater  than  supply  is  known  as  "pent-up 
demand."  Exclusively  domestic  satellites 
can  not  offer  the  solution.  Regional 
satellites  can  serve  several  neighboring 
countries.  International  satellites  are 
best  for  the  long  distance  services.  The 
optimum  solutir>n  is  a  combination  of 
regional  (domestic)  satellites  and 
international  satellites. 

SEPARATE  SATEI^IilTE  SYSTEMS  TO  THE  RESCUE! 

The  term  "separate  satellite  system"  refers 
to  a  non  government,  non  treaty,  open 
market,  commercial  satellite  system.  The 
combination  of  spacecraft  capacity  and 
service  is  the  solution  to  fulfill  the 
pent-up  demand.  Easy,  open  access  by 
customers  is  also  a  fundamental  element  of 
success.  The  emergence  of  such  new 
"separate  satellite  systems"  offers  hope  to 
entrepreneurs  as  well. 

The  foremost  separate  satellite  system 
already  in  existence  is  PanAraSat. 
Presently  PanAmSat  has  one  satellite  over 
the  Atlantic  Ocean  which  has  enjoyed  much 
success.  Recently  PanAmSat  announced  the 
addition  of  thre"*  more  satellites,  which 
will  cover  the  Pacific  and  Indian  Ocean 
regions  by  1995.  This  expansion  will 
create  the  first  global  separate  satellite 
system. 

Video  First  -  Television 

First  of  all  the  TV  is  visible,  exciting 
and  in  the  lead  position  of  "pent-up 
demand."  Second,  TV  is  the  easiest  and 
fastest    service    to    supply.        Third,  TV 
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provides  the  quickest  revenue  to  support 
the  investment  and  life  cycle  of  a 
satellite. 

The  Television  market  is  vast.  From 
program  development  to  TV  sets,  it 
encompasses  entertainment,  business  and 
educational  services. 

There  is  a  downside. 

Regulations  still  exist  in  many  high 
population  areas  that  restrict  dish 
installations.  Although  deregulation  is 
slow  in  some  parts  of  the  world,  the 
eventual  deregulation,  and  the  inability  to 
control  TVROs  will  overcome  this 
restriction  to  growth. 

Censorship  is  also  an  issue.  Many 
countries  still  support  strict  censorship 
of  political  and  religious  programming. 
Entrepreneurs  may  be  discouraged  from 
distributing  programs  to  these  countries 
On  the  other  hand  advertising-supported 
programs  need  not  be  overly  concerned  with 
collecting  revenues. 

Signal  piracy  and  effective  subscriber 
management  system  in  the  collection  of  fees 
will  be  a  major  challenges  for  developing 
countries.  Signal  encryption  may  be  a 
solution,  but  a  standard  may  first  have  to 
be  established.  The  local  industries' 
ability  to  manufacture  earth  stations  and 
work  with  the  associated  electronics  (under 
license)  can  resolve  many  of  these  issues 
in  due  time.  Indeed  involved  industries 
will  flourish  with  the  introduction  of 
services. 

What  do  projections  look  like  today?  By 
the  year  2000,  Direct  To  Home  dish 
installations  ("DTH")  could  reach  almost  17 
million  plus  a  mere  180,000  for  CATV/SMATV. 
This  represents  only  a  5%  penetration  of  TV 
homes.  The  value  of  these  systems  is, 
however,   almost  US  $3.4  billion. 

The  good  news 

Television  programming  on  the  Palapa 
Satellite  seems  to  already  have  penetrated 
over  41  million  TV  homes  with  1.7  million 
DTH /CATV/ SMATV  systems. 

In  Japan,  only  1%  of  homes  have  cable  TV 
compared  to  60%  of  US  homes.  However, 
more  than  5  million  homes  have  subscribed 
to  satellite  TV.  That  represents  roughly 
10%  of  the  country  since  the  service  began 
two  years  ago.  Popularity  is  expected  to 
double  by  1995. 

CATV  AND  MMDS 

Initially,  cable  television  (or  CATV) 
provided  remote  areas  with  TV.  Homes  were 
wired  to  one  point.  At  that  point,  a  head- 
end was  built  to  obtain  TV  programs  from 
the  airwaves,  microwave  and  eventually 
satellites.  Small  systems  confined  to  one 
building  or  a  few  buildings  are  called 
Satellite  Master  Antenna  Television  or 
SMATV. 

Channel  capacity  grew  from  a  just  a  handful 
of  channels  to  100  channels.  Improved 
picture  quality,  increased  program  variety 
and  pay-per-view  for  exclusive  programming 
caused  an  explosion  in  CATV  in  the  US 
during  the  80s.  The  concentration  of 
population  that  would  pay  for  service 
provided  an  economic  base  for  the  new 
industry.  It  is,  however,  a  costly  project 
and  time  consuming  to  build.  CATV  competes 
with  multi-channel  multi-point  distribution 
service   (MMDS)   or  wireless  CATV  and  over- 


the~air  broadcast.  With  the  advent  of 
high-power  satellites  on  separate 
frequencies  it  is  now  possible  to  obtain 
television  using  very  small  dishes.  Direct 
Broadcast  Satellites  (DBS)  cover  small 
areas  in  order  to  concentrate  power  into 
60-90  cm  dishes.  Satellite  fed  MMDS  and 
DTH  offer  the  lowest  cost  and  fastest 
delivery  in  the  largest  market  areas. 

DTH  dishes  as  small  as  90  cm  present  a 
challenge  to  DBS,  CATV,  MMDS,  and  over-the- 
air  broadcast  services.  In  Europe,  the  DTH 
penetration  is  expected  to  reach  15%  (22 
million  homes.  By  the  year  2000,  CATV  is 
expected  to  reach  39%  (55  million  homes). 
The  breakdown:  24  million  in  Germany,  12 
million  split  between  The  Netherlands  and 
the  United  Kingdom.  The  vast  majority  of 
programming  will  be  satellite-delivered, 
either  directly  to  viewers  or  via  alternate 
systems. 

MMDS  began  in  1986  on  specially  dedicated 
frequencies.  The  cost  is  1/3  of  the  cost 
of  CATV.  Compression  provides  up  to  30 
channels  of  high  quality  premium 
programming  to  any  subscriber  in  the 
broadcasting  area.  A  small,  inexpensive 
roof  antenna  and  TV  converter  is  all  that 
is  needed  at  the  subscriber  location. 
TransmissiG«i  does,  however,  require  line- 
of -sight  to  a  master  or  repeater  transmit 
antenna. 

In  many  developing  countries,  no 
regulations  exist  governing  the  MMDS 
frequencies.  on  a  global  basis,  MMDS 
systems  outnumber  traditional  CATV  systems. 

VIDBO  COMPRESSIOK 

Video  Compression  squeezes  signals  into  a 
smaller  bandwidth.  Digital  couipression  is 
the  leading  technology  to  provide  the  best 
quality  in  the  smallest  space.  Compression 
schemes  take  essential  picture-by-picture 
information  and  condense  it  using  spectrum- 
efficient  digital  coding.  The  daiia  is  then 
sent  in  a  fraction  of  the  spectrum  formerly 
needed . 

It  is  interesting  to  note  that  NHK,  Japan's 
Broadcasting  organization  in  cooperation 
with  NEC  Corp.  has  developed  a  new 
lightweight,  digital  satellite  TV  news- 
gathering  unit  (SNG).  The  significantly 
smaller  fly-away  can  more  easily  be 
transported  to  news  events.  The  transmit 
power  is  reduced  to  20  watts  using  a  small 
1.2  meter  dish.  Overall  weight  is  1/2  of 
existing  systems. 
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in  Capacity,  Not  In  Cost 


The  equipment  costs  are  minimal  when 
compared  to  the  costs  of  actual 
transmission.  With  several  channels  to 
share  the  cost  of  the  entire  delivery 
system,  the  individual  share  is  therefore 
significantly  lower.  There  is,  however,  no 
such  a  thing  as  a  free  lunch.  There  will 
be  a  limited  number  of  satellite  channels 
that  will  be  designated  for  compression 
because  of  the  scarcity  of  capacity. 
Popular  channels  will  command  a  premium. 

High  Definition  Television  <HDTV)  will  be 
utilized,  and,  indeed,  requires  some 
compression  technology  since  HDTV  requires 
a  much  larger  bandwidth  or  digital  output  . 
.  approximately  twice  that  of  standard 
television  formats. 

BUSINESS  AND  EDUCATIONAL  TV 

A  small  but  growing  market  is  the  market 


known  as  Business  TV.  It  was  one  of  the 
first  market  niches  to  take  advantage  of 
the  lower  transmission  costs  using 
compressed  video.  It  does  not  demand  the 
same  full-motion,  high-quality  of  broadcast 
television. 

Private  Networks  represent  more  than  half 
of  all  Business  Television.  Educational  or 
informational  networks  comprise  the 
balance.  Applications  drive  the  US  $610 
million  dollar  world  market.  Already,  the 
Asia  market  is  almost  equal  to  the  near 
$300  million  US  market.  About  46%  of  the 
world  market  is  used  by  manufacturing 
companies. 

The  growth  of  private  networks  is  indicated 
in  Figure  10.  There  are  a  total  of  132. 
The  location  of  downlinks  is  dramatically 
different  than  the  location  of  the  network. 
This  is  shown  in  the  Figure  11.  The  US  has 
2  1/2  times  as  many  downlinks  as  Asia. 

Live  applications  drive  the  business.  The 
European  networks  comprise  the  smallest 
segment  since  most  usage  is  tape. 

Once  Business  Television  is  integrated  into 
desktop  computers,  a  significant  expansion 
in  the  market  is  expected.  The  technology 
is  available  already,  so  the  expansion  is 
imminent . 

TELEPORTS  AND  VSATS 

Teleporte  are  significant  installations  of 
satellite  earth  stations,  terrestrial 
transmission  interconnections  and  real 
estate  developments. 

Satellite  C-band  frequencies  share  the  same 
frequencies  as  terrestrial  microwave. 
Radio  Frequency  Interference  (RFI)  is  a 
major  problem  in  locating  C-band  earth 
stations  in  urban  areas. 

Teleports  were  the  only  solution.  Such 
communications  centers,  which  could  be 
shared  by  many  users  in  a  centrally- located 
or  metropolitan  area  were  established. 
Besides  providing  communications  services, 
a  teleport  also  serves  as  a  magnet  for  real 
estate  development.  Strategically  located, 
such  real  estate  development  could  relieve 
urban  congestion  while  providing  economic 
growth. 

VSATS 

A  Very  Small  Aperture  Terminal  ("VSAT" ) 
network  consists  of  a  satellite,  a  central 
hub,  and  anywhere  between  10  -  1,000  VSAT 
terminals  (antennas).  Terminal  sizes  range 
from  .4  meters  to  2  meters.  C-band 
antennas  are  slightly  larger  than  Ku-band. 
In  the  US,  VSAT  operators  use  Ku-band.  In 
other  parts  of  the  world,  the  situation  is 
the      opposite.  Developing  nations, 

particularly  those  near  the  equator,  use  C- 
band. 

VSATs  offer  a  flexible,  low  cost,  quick 
solution  to  data  and  voice  service  needs. 
The  major  impediment  to  VSATs  is  monopolies 
and  regulations.  The  needs  of  the  economic 
development  and  social  goals  of  the 
population  clearly  favors  VSATs. 

In  North  America,  there  are  an  estimated 
100,000  VSATs.  By  1997,  it  is  estimated 
that  there  will  be  over  200,000.  At  the 
same  time,  European  VSATs  will  reach 
20,000.  The  potential  is  much  greater  if 
deregulation  were  to  continue. 


ERIC 


51 


Pacific  Satellite  Demand 

Forecast  Market  Share  Breakdown  by  Application 


Digital  Voice 


15% 


Business  TV 
4% 


TV  Broadcast 
25% 


Analog  Voice 
6% 


Cable  Restoration 
17% 


Other   TV  Distribution 


1% 

Figure  9 
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OPERATIONAL  PRIVATE  NETWORKS 


Networks(cumulative) 


1981    1982    1983    1984    1985    1986    1987    1988    1989    1990  1991 
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KJH  Communications 


Figure  10 
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PRIVATE  NETWORK 

DOWNLINKS  BY  REGION 


North  America 
31709 


Europe  129II 
1854 

132  NETWORKS 


Source:  KJH  Communications  Rgure  11 


I  have  covered  thm  entire  satellite  market 
from  the  beginning  to  the  present.  I  even 
added  a  bit  of  the  future.  As  presented 
there  is  a  huge  mult i faceted  problem  in 
forecasting  Satellite  Demand. 

Is  there  an  easy  way  to  forecast  satellite 
demand?  The  answer  is  no  I  Let  the 
entrepreneurs  build  the  satellite  systems 
at  their  own  risk.  Supply  and  demand  will 
reach  equilibrium  eventually.  Rem^^niber, 
satellites  have  a  limited  life  and, 
therefore,  only  the  question  of  replacement 
remains. 
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BUSINESS  TELEVISION  IMPACTING 


THE  CORPORATE  BOTTOM  LINE 


As  the  cost  of  doing  business  con- 
tinues to  escalate,  the  need  for  cost- 
effective  solutions  becomes  more 
demanding.  A  trend  which  began  in  the 
United  States  over  ten  years  ago  is 
now  bringing  the  power  of  television 
into  businesses  around  the  world. 
Satellite  delivered  business  tele- 
vision is  having  a  major  impact  on  the 
way  businesses  do  business. 

Business  television  has  long  been  an 
effective  communications  tool  in  the 
United  States.  The  first  satellite 
business  networks  began  operation  as 
early  as  nineteen  eighty.  Today  there 
are  nearly  one  hundred  such  networks 
in  operation  in  the  United  States. 
Europe  is  just  beginning  it's  growth 
cycle.  Plans  are  being  developed  to 
begin  similar  networks  in  the  Asia 
Pacific  and  Australia. 

The  visual  and  verbal  impact  of 
television  brings  an  unprecedented 
opportunity  to  reach  the  intended 
audience  in  a  manner  to  which  they  are 
most  accustomed •  Today's  work  force 
has  hardly  known  a  world  where  they 
did  not  receive  information  and  edu- 
cation from  the  television  screen:  a 
new  baby  is  placed  in  a  cradle  where 
it  is  rocked  and  given  a  chance  to 
observe  the  motions  on  the  television 
screen.  Then  on  to  school,  where  more 
and  more  information  is  delivered  via 
television.  So, it  is  natural  to  re- 
ceive video  and  audio  information  in 
the  work  place. 

Dramatic  new  technological  changes  are 
taking  place  which  are  allowing  the 
expansion  of  business  television  net- 
works throughout  the  world.  There  are 
three  basic  types  of  business  tele- 
vision networks,  each  has  a  very 
specific    purpose:  Corporate  Net- 

works, Subscription  Networks,  and 
Special  Purpose,  Advertiser  Supported, 
Networks.  The  following  will  outline 
their  purposes  and  explain  their 
impact  on  the  areas  in  which  they 
serve . 


In  the  early  1980 's,  corporations 
began  to  develop  business  television 
networks  to  take  advantage  of  the 
power  provided  by  satellite  tech- 
nology* The  need  to  communicate  with 
large  numbers  of  people  in  widely 
dispersed  locations  provided  the 
incentive  to  take  advantage  of  this 
communications  innovation.  Business- 
men and  women  needed  timely  infor- 
mation. Now  there  is  little  chance 
that  the  information  distributed 
before  in  memos  would  be  lost  due  to 
non-readership  by  staff  members.  Reg- 
ular staff  and  sales  meetings  have 
evolved  as  a  normal  part  of  business 
television  network  services.  Managers 
talk  with  their  staff  wherever  they 
are  located,  interchanging  time  sen- 
sitive information.  Additionally,  the 
staff  has  the  capability  of  ques- 
tioning those  presenting  the  infor- 
mation on  the  television  screen  using 
return  audio  over  a  normal  telephone 
line. 

Corporate  business  television  networks 
are  not  common  to  one  product  line. 
These  networks  support  anything  from 
hardware  to  software,  clothing  to 
stocks,  controls  to  computers,  insur- 
ance to  electronics.  The  list  goes  on 
and  on.  Among  the  numerous  applica- 
tions are:  new  product  announcements, 
development  of  marketing  campaigns, 
product  reviews,  customer  seminars, 
employee  benefit  programs,  annual 
stockholders  meetings,  employee 
enrichment  and  motivational 
programming,  fund  drives,  etc. 


Looking  closer  at  some  of 
programs  we  find: 


these 


New      Product      Announcements   a 

regular  part  of  corporate  satellite 
network  activity  which  can  be  an 
integral  part  of  an  organization's 
sales  training  program,  used  to 
educate  employees,  or  included  in  a 
planned  focus  group  directed  toward 
customers . 
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Customer  Seminars         a  popular  way 

to  attract  attention  and  focus  infor- 
mation of  interest  to  certain  customer 
groups.  Entire  networks  are  designed 
and  set  up  with  the  idea  being  to 
bring  potential  customers  into  the 
network  owner's  place  of  business. 
Manufacturers  readily  invest  pro- 
motional funds  in  satellite  com- 
munications to  increase  sales  and 
reduce  the  cost  of  doing  business. 

Training           an  effective  method  and 

a  cost  saving  event  for  the  company 
using  satellite  delivered  instruction. 
Larger  numbers  of  employees  are  able 
to  receive  instruction  at  the  same 
time,  which  results  in  quicker  imple- 
mentation of  their  new  knowledge  with 
working  teams  also  trained  via  the 
satellite  network.  Training  via 
satellite  frees  employees  to  spend 
more  time  on  the  job  and  reduces 
travel  expense. 

Traditional,  costly  multiple  national 
sales  meetings  are  no  longer  necessary 
as  corporations  with  satellite  net- 
works now  have  national  and  inter- 
national meetings  weekly,  monthly  or 
quarterly.  Instructional  programs  are 
produced  and  released  to  the  employees 
via  satellite,  ensuring  that  all  re- 
ceive the  same  information  at  the  same 
time.  In  many  business  circumstances 
this  timely  inf ox  nation  can  save  the 
originating  company  many  millions  of 
dollars  and  resu),t  in  increased  pro- 
duct sales.  Employee  time  on  the  job 
is  increased,  resulting  in  greater 
productivity.  A  happy  employee  is  one 
who  is  no  longer  required  to  make 
endless  business  trips,  thanks  to  live 
interactive  television  presentations 
on  the  corporate  satellite  television 
network. 

It  should  be  noted  that  throughout  the 
world  training  needs  of  an  organ- 
ization receive  a  great  deal  of  dis- 
cussion by  upper  management,  but  only 
in  a  few  selected  locations  is  action 
really  taken  to  support  training.  it 
is,  however,  the  customer  that  gen- 
erates the  most  interest  in  the  mind 
of  management.  Training  via  satellite 
is  done  more  effectively  in  most 
c^.ses.  Travel  is  reduced  for  the 
employee.  The  staff  is  freed  to  spend 
more  time  on  the  job.  Traditional 
training  done  via  satellite  reduces 
extended  trips  on  the  road.  These 
trips  are  becoming  cost  prohibitive 
reducing  the  amount  of  time  being 
allocated  to  valuable  training.  The 
training  is  most  likely  to  be  an  addi- 
tion to  the  network  rather  than  a 
primary  reason. 


Subscription   networks   are  relatively 
new  in  the  business  television  world, 
having  their   inception   in  the  latter 
part    of    the    eighties.       With  these 
networks,  viewers  pay  for  the  right  to 
receive  programming  designed  to  meet 
specific   needs.      Networks  which  add- 
ress   the    financial    community,  auto- 
motive   manufacturers    and  retailers, 
civil    servants,    such    as    police  and 
fire  departments  as  well  as  emergency 
teams,  all  find  it  cost  effective  and 
educationally      beneficial      to  par- 
ticipate    in     subscription  networks. 
These  networks   are  becoming  an  inte- 
gral   part   of    business    television  as 
the    power   of    numbers    brings  reduced 
costs    for   the   individual  subscriber. 
An     example     is     found     in     the  Law 
Enforcement  Network  available  through- 
out the  United  States.     For  a  minimal 
fee,    subscribers    receive  twenty-four 
hour  per  day  training  and  information 
important     to     the     law  enforcement 
industry.     Top  quality  instruction  and 
timely  information  is  now  available  to 
law  enforcement  officers  no  matter  how 
small  their  departments  may  be. 

These  networks  develop  quickly,  with 
thousands  of  subscribers,  because  of 
the  need  for  services  provided.  To 
date,  the  subscription  network  concept 
has  yet  to  find  an  application  outside 
North  America,  but  the  concept  and 
techniques  are  being  studied  in  many 
of  the  developing  nations  of  the 
world.  We  can  expect  to  see  a 
dramatic  increase  in  this  type  of 
network  within  the  next  few  years. 
One  of  the  driving  forces  which  will 
facilitate  this  explosion  is  the  heart 
of  the  latter  part  of  this  paper. 

The  newest  entry  into  the  business 
television  arena  is  Special  Purpose, 
Sponsor  Driven,  Satellite  Networks. 
In  this  type  of  network  very  special 
groups  are  targeted  for  the  delivery 
of  industry  specific  information  and 
those  companies  which  produce  products 
for  each  industry  find  it  very  attrac- 
tive to  advertise  to  the  special  aud- 
ience groups . 

A  current  example  of  a  Special  Purpose 
Network  is  the  American  Transportation 
Televis  ion  Network.  This  network  is 
designed  to  support  the  American  truck 
driver  in  providing  him  with  industry 
news,  government  plans  and  regu- 
lations, weather  conditions,  safety 
tips,  lifestyle  clips,  and  a  great 
deal  more,  all  designed  to  improve 
his  quality  of  life. 

Advertisers  are  aware  of  the  enormous 
buying  power  of  the  trucking  industry 
and  are  excited  about  spending  their 
advertising  dollars  which  are  guaran- 
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teed  to  reach  their  target  audience. 
Before  the  introduction  of  this  net- 
work concept,  target  audiences  were 
addressed  as  a  part  of  mass  media 
advertising  campaigns  or  little  read 
publications  for  the  industry.  This 
new  type  of  business  television  net- 
work and  it's  ultimate  success  depends 
on  the  advertisers'  perception  of  the 
impact  generated  by  their  specialty 
sales  dollars. 

Driving  the  growth  of  the  subscription 
and  the  advertiser  supported  networks, 
in  particular,  is  the  new  video  com- 
pression technology.  Electronic  tech-- 
nology  is  now  making  it  possible  to 
use  only  a  small  portion  of  the  tele- 
vision signal  and  still  reproduce  the 
same  quality  picture.  Using  this  new 
technique  it  is  possible  to  produce 
multiple  broadcast  signals  on  a  single 
satellite  transponder.  Video  com- 
pression makes  it  possible  to  increase 
the  number  of  channels  providing  for 
more  programming  space,  reduce  the 
cost  for  satellite  space  segment,  and 
open  new  horizons  for  potential 
programmers . 

In  today's  satellite  market,  getting 
occasional  transponder  time  when  you 
want  it  has  been  a  problem  for  the 
business  television  network  manager. 
Digital  compression  increases  tran- 
sponder availability  and  eliminates 
this  stumbling  block.  Full  imple- 
mentation of  this  technology  will  only 
be  realized  when  PTT's  offer  the 
digital  service  necessary  for  full 
broadcast  quality  service  using 
occasional  and  fulltime  transponder 
service.  * 

Compressed  full-motion  technology  is 
destined  for  the  desks  of  businessmen 
and  women  and  will  provide  unique 
business  applications  in  the  future. 
This  new  technology  must  not  be  con- 
fused with  the  point-to-point  digital 
compressed  technology  used  on  a 
limited  basis  to  carry  low  quality 
pictures  on  data  lines.  Compressed 
full-motion  technology  is  today's 
state  of  the  art  method  of  delivering 
a  television  picture  of  noticeably 
better  quality  than  the  analog  systems 
presently  in  use  throughout  the  world. 

At  this  time,  there  are  several  com- 
peting technologies  attempting  to  get 
the  business  television  world's  atten- 
tion. Already  in  the  marketplace  is 
the  technology  of  Compression  Lab  Inc. 
In  development  and  yet  to  be  intro- 
duced are  technologies  by  Scientific 
Atlanta,  General  Instruments,  and 
several  others.  None  of  these  tech- 
nologies support  the  new  universal 
standard  being  developed  by  the  motion 
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picture  experts  group  who  are  striving 
for  a  compatible  standard  to  be  imple- 
mented around  the  world. 

Early  users  of  this  pre-MPEG  II 
technology  will  have  to  be  satisfied 
with  their  decision  and  take  advantage 
of  the  current  technology  rather  than 
waiting  for  the  extended  decision- 
making processes  necessary  for  a  uni- 
versal standard.  Because  the  tech- 
nology is  new  it  is  difficult  to 
forecast  who  will  win.  It  is  reason- 
able to  assume  that  the  technology 
which  is  already  in  the  marketplace 
will  clearly  have  the  lead.  If  the 
new  MPEG  II  introductions  are  so 
significant  that  they  make  the  exist- 
ing systems  obsolete,  the  early  users 
may  find  themselves  with  a  difficult 
compatibility  problem. 

Problem  free  broadcast  and'  reception 
service  is  what  the  business  tele- 
vision community  demands.  Responding 
to  their  needs  are  network  management 
service  companies.  These  companies 
are  dedicated  to  handling  every  step 
in  the  transmission  and  reception 
chain.  This  leaves  the  message 
development  to  the  user.  Satellite 
management  companies  support  the 
activity  of  business  television  net- 
works in  their  country  of  origin.  A 
few  are  equipped  to  support  business 
television  around  the  world.  Such 
service  companies  have  the  necessary 
contacts  with  satellite  owners,  hard- 
ware suppliers  and  service  technicians 
throughout  the  world  to  install  and 
operate  an  international  network. 

The  digital  revolution  is  here  and 
business  television  is  poised  to  take 
full  advantage  of  this  technology. 
Integration  of  full-motion  video  with 
computer  generated  data  is  and  will 
continue  to  push  the  communications 
skills  of  the  business  community.  No 
part  of  our  world  will  be  left  out. 
As  in  the  past/  the  business  community 
is  providing  the  demand  and  technol- 
ogies are  providing  the  solutions  to 
the  communications  needs  of  our  world. 
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ZAP,  CRACKLE  AND  POP:    Health  Concerns  in  the  U.S. 
as  to  Radio  Frequency  Electric  and  Magnetic  Fields 
Enitted  from  TelecoBiaunications  Facilities 

Rachelle  B.  Chong,  Esq. 
Graham  &  James 
San  Francisco,  United  States  of  America 

An  issue  of  increasing  importance  to  telecommunications  companies  is  rising 
public  concern  about  the  safety  of  non-ionizing  radio  frequency  electric  and 

magnetic  fields  which  emit  from  telecommunications  facilities  or  devices. 

Litigation  is  growing  as  plaintiffs  file^ suits  against  telecommunications 
companies  and  claim  their  serious  illnesses  are  caused  by  radio frequency  EMF. 


1 .  Introduction 

More  and  more  attention  is  being  placed 
on  the  issue  of  potential  adverse  health 
effects  from  non-ionizing  electric  and 
magnetic  fields  ("EMF").     Although  most 
concern  about  so-called  "electromagnetic 
pollution"  has  been  focussed  on 
extremely  low  frequency  ("ELF")  EMF 
emitted  by  power  lines,  the  public 
debate  has  encompassed  whether  non- 
ionizing radio  frequency  ("RF")  EMF 
associated  with  cellular  and  microwave 
transmission  facilities,  cellular 
telephones ,  broadcast  towers  and  video 
data  terminals  may  be  harmful  to  human 
health. 

This  concern  is  rising  despite  the  fact 
that  most  scientists  agree  that  the 
biological  effects  of  exposure  to  EMF 
are  frequency  dependent.  Thus, 
although  most  scientists  agree  that 
health  effects  relating  to  extremely  low 
frequency  EMF  cannot  be  generalized  to 
radio  frequency  EMF,  this  point  has 
tended  to  be  lost  in  the  public  debate. 
Typically,  sensational istic  press 
reports  that  cancer  may  be  linked  to 
living  near  high  voltage  power  lines 
have  alarmed  citizens  and  local 
agencies,  who  often  jump  to  the 
conclusion  that  radio  frequency  EMF  has 
the  same  physical  effects  as  the 
extremely  low  frequency  EMF  emitted  from 
power  lines. 

This  article  reports  on  the  status  of 
the  controversial  debate  in  the  U.S.  as 
to  whether  non-ionizing  RF  EMF 
associated  with  telecommunications 
facilities  may  be  linked  to  adverse 
health  effects  in  humans.     A  brief 
explanation  of  radio  frequency  EMF  is 
first  provided,  along  with  how  the  ELF 
EMF  issue  gained  national  attention. 
Activity  by  some  of  the  most  influential 
public  agencies — the  federal 
Environmental  Protection  Agency  and  the 
California  Public  Utilities  Commission, 
is  then  explained.     A  currently  pending 
Florida  lawsuit  is  then  described  as  an 
example  of  potential  RF  EMF  lawsuits 
that  can  be  expected  to  be  filed  against 
telecommunications  companies.  Finally, 
the  author  suggests  steps  that  a 
telecommunications  company  may  take  to 
prepare  and  deal  with  this  volatile 
issue,  ranging  from  doing  nothing, 
establishing  educational  programs. 


considering  low  cost  "prudent  avoidance" 
techniques,  funding  of  research, 
monitoring  EMF-related  legislation,  and 
strategizing  for  potential  litigation 
claims  against  a  telecommunications 
company . 

2 .      What  is  Non-Ionizing  Radio 
Frequency  EMF? 

All  around  and  within  humans  are  fields 
of  electrical  and  magnetic  energy 
emitted  from  natural  sources  such  as 
human  cells  and  the  earth  itself,  as 
well  as  from  manmade  sources,  such  as 
household  appliances,  power  lines, 
microwave  ovens,  and  radio  and 
television  broadcast  transmitters.  This 
kind  of  non-ionizing  radiation  has  been 
long  regarded  by  scientists  to  be 
harmless  to  human  health.     in  layman's 
terms,  non-ionizing  EMF  is  electrical 
energy  in  a  form  that  passes  through 
matter  without  dislodging  electrons  from 
atoms •     The  failure  to  dislodge 
electrons  from  atoms  is  why  it  is  called 
"non-ionizing."     When  power  to  the 
source  of  the  non-ionizing  radiation  is 
turned  off,  the  emissions  of  non- 
ionizing EMF  stop  completely.^ 

Two  forms  of  electromagnetic  energy  that 
humans  are  able  to  sense  are  heat  and 
light.     Much  of  the  spectrum  of 
electromagnetic  energy  is  invisible  to 
humans,  however.     The  electromagnetic 
"spectrum"  begins  at  the  extremely  low 
frequencies  with  long  wavelengths,  such 
as  60  hertz  EMF  emitted  by  power  lines, 
and  continues  up  to  X-rays  and  gamma 
rays  which  have  very  high  frequencies 
and  short  wavelengths.     In  between  those 
extremes  lie  radio  waves,  such  as 
amplitude-modulated  ("AM")  and 
frequency-modulated  ("FM")  radio  waves, 
microwaves,   infrared  radiation,  visible 
light  and  ultraviolet  radiation.  The 
latter  are  generally  referred  to  as 
"radio  frequency  radiation"  or  "RF 
radiation. "' 

Prior  to  1940,  there  was  very  little 
non-ionizing  EMF  in  the  ambient  levels 
of  the  U.S.  environment.     In  the  last 
five  decades,  however,  the  levels  of 
exposure  have  risen  dramatically  due  to 
increased  output  of  non-ionizing  EMF  by 
power  lines,  satellite  microwave 
communications ,  telecommunications 
facilities  and  radar.     Many  typical 
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American  homes  also  contain  additional 
sources  of  non-ionizing  EMF,  such  as 
electric  appliances,  video  display 
terminals,  televisions,  radios,  and 
cellular  telephones.     In  short,  the 
modern  American  is  bombarded  by  non- 
ionizing EMF  on  a  daily  basis. 

3 .      Sparking  the  Controversy 

A  1979  Denver  epidemiological  study  that 
linked  childhood  cancer  to  high  voltage 
power  lines  was  the  first  scientific 
study  to  cause  much  attention  to  be 
focussed  on  the  extremely  low  frequency 
EMF  issue  related  to  power  lines.  Two 
researchers,  Drs.  Nancy  Wertheimer  and 
Ed  Leeper,  found  a  connection  between 
living  next  to  certain  types  of  electric 
power  lines  and  childhood  leukemia.  A 
1982  study  by  the  same  scientists  found 
a  similar  link  between  living  near 
electric  power  lines  and  adult  cancer.^ 

Although  scientists  generally  agree  that 
short  exposures  to  non-ionizing  EMF  is 
harmless  to  human  health,  a  minority  of 
scientists  have  sounded  alarms  that 
chronic  exposures,  even  at  low  levels, 
may  be  dangerous.     Other  scientists  have 
performed  studies  which  found  no 
association  between  the  development  of 
cancer  and  exposure  to  non-ionizing 
EMFs.*    Still  in  progress  are  other 
scientific  studies  focussing  on  the 
issue  of  whether  non-ionizing  EMFs  cause 
cancer . 

In  sum,  a  careful  review  of  the  EMF 
issue  reveals  that  the  clear  consensus 
among  knowledgeable  scientists  is  that 
the  evidence  is  inconclusive  as  to 
whether  non-ionizing  EMFs  cause  cancer 
in  humans.     Until  further  studies  are 
done,  the  connection  between  non- 
ionizing EMFs  and  cancer  remains  only  a 
possibility.     Notably,  these  highly 
publicized  studies  have  focussed  on  non- 
ionizing EMF  produced  by  high  voltage  60 
Hertz  power  lines,  which  is  the 
extremely  low  frequency  portion  of  the 
spectrum.     As  noted  previously,  radio 
frequency  EMF  is  located  much  higher  on 
the  EMF  spectrum,  and  scientists  agree 
that  no  generalizations  can  be  made 
about  radio  frequency  EMF  based  on  the 
relatively  recent  studies  of  the  effects 
of  extremely  low  frequency  EMF  related 
to  power  lines.     Nevertheless,  the 
extremely  low  frequency  EMF  studies  are 
important  because  they  prompted 
widespread  public  concern. 

A  popular  writer  named  Paul  Brodeur 
further  ignited  public  controversy  by 
publishing  a  book,  ominously  entitled, 
"Currents  of  Death:     Power  Lines, 
Computer  Terminals  and  the  Attempt  to 
Cover  up  Their  Threat  to  Your  Health"  in 
the  late  1980s.     Brodeur  is  a  New  Yorker 
magazine  environmental  reporter  who  has 
previously  alerted  his  readers  to 
environmental  hazards  posed  by  ozone 
depletion  and  asbestos.     Told  like  a 
riveting  medical  detective  story, 
Brodeur 's  book  can  be  characterized  as  a 
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dramatic  argument  that  a  few  honest 
scientists  have  discovered  that  exposure 
to  extremely  low-frequency  EMF 
(especially  from  high  voltage  power 
lines)  poses  a  grave  danger  to  public 
health,  but  their  efforts  to  inform  the 
public  are  blocked  by  a  massive 
conspiracy  of  silence,  denial  and 
obfuscation  ranging  from  the 
Environmental  Protection  Agency,  the 
National  Institute  for  Occupational 
Safety  and  Health,  the  Occupational 
Safety  and  Health  Administration,  the 
Food  and  Drug  Administration,  the  Office 
of  Management  and  Budget,  various 
branches  of  the  military,  several  of  the 
Department  of  Energy's  national 
laboratories,  professional  groups  such 
as  the  American  Medical  Association, 
state  agencies,  most  of  the  North 
American  power  companies,  IBM,  and  Bell 
Laboratories . 

Brodeur's  book  primarily  treated  the 
topic  of  extremely  low  frequency  EMF 
emitted  by  power  lines,  but  he  also 
implicated  EMF  emitted  by  video  data 
terminals  as  having  potential  adverse 
health  effects  on  humans.     The  Brodeur 
book  has  been  highly  criticized  by 
knowledgeable  scientists  who  argue 
strenuously  that  Brodeur  deliberately 
oversimplified  and  misrepresented  the 
complexity  of  the  scientific  process  and 
the  evidence  that  it  has  produced. 
These  scientists  argue  that,  thus  far, 
there  is  insufficient  data  to  establish 
any  link  between  extremely  low  frequency 
EMF  and  adverse  health  effects.  While 
some  studies  have  shown  a  link,  other 
studies  have  not.     Nevertheless,  the 
book  has  been  very  successful  in 
increasing  the  public's  awareness  of  the 
EMF  issue  and  shaping  the  way  many 
concerned  decisionmakers  and  citizens 
frame  and  think  about  the  EMF  issues.* 

4.       The  Draft  EPA  Rpp(^rt 

In  October  1990,  the  federal 
Environmental  Protection  Agency  ("EPA"), 
released  in  draft  form  a  report, 
entitled  "Evaluating  the  Potential 
Carcinogenicity  of  Electromagnetic 
Fields."    The  report  reviews  and 
evaluates  published  information 
pertaining  to  the  potential 
carcinogenicity  of  electromagnetic 
fields,   including  both  extremely  low 
frequency  EMF  and  radio  frequency  EMF. 
The  information  includes  epidemiology 
studies,  chronic  lifetime  animal  tests 
and  laboratory  studies  of  biological 
phenomena  related  to  carcinogenesis.  It 
opined  that,  while  there  are 
epidemiological  studies  that  indicate  an 
association  between  electromagnetic 
fields  or  their  surrogates  and  certain 
types  of  cancer,  other  epidemiological 
studies  do  not  substantiate  this 
association.     It  tentatively  concluded 
that  EMF  is  a  "possible"  carcinogen,  but 
found  that  there  is  insufficient  data  to 
determine  whether  or  not  a  cause  and 
effect  relationship  exists,  and  further 
research  seems  warranted. 
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The  draft  report,  which  was  stamped 
"DR?^FT  -  DO  NOT  QUOTE  OR  CITE,"  was 
immediately  quoted  in  the  press  and 
became  a  matter  of  public  controversy. 
The  controversy  centered  around  news 
reports  that  some  of  the  EPA's  staff  had 
recommended  that  EMF  be  rated  as  a 
"probable"  (as  opposed  to  a  "possible") 
human  carcinogen.     News  accounts 
reported  that  due  to  alleged  concerns  by 
the  EPA  and  White  House  as  to  the  public 
policy  implications  of  such  a 
pronouncement,  the  EMF  cancer  risk  was 
downgraded  to  "possible"  by  order  of  an 
EPA  official  after  consulting  with  White 
House  officials.* 

The  Science  Advisory  Board  of  EPA 
reviewed  the  draft  and  concluded  it 
needed  substantial  revision,  because  it 
failed  to  consider  critical  research 
published  since  1989,  it  contained 

insufficient  data  to  conclude  that  EMFs 
are  carcinogens  at  all,  and  there  were 
insufficient  information  to  designate 
specific  values  of  magnetic  fields 
strength  that  may  be  hazardous  to  human 
health.     Due  to  these  comments,  it  may 
be  early  to  mid-1993  before  the  final 
EPA  report  is  issued.'' 

In  reviewing  the  EPA  draft  report  from 
the  point  of  view  of  telecommunications 
companies,  the  draft  report  apparently 
failed  to  differentiate  adequately 
enough  between  extremely  low  frequency 
EMF  and  radio  frequency  EMF.  Many 
reviewers  who  filed  comments  on  the  EPA 
draft  report  have  made  the  point  that 
exposures  to  extremely  low  frequency  EMF 
may  not  support  evidence  of  the  same 
effects  following  observations  from 
exposures  to  radio  frequency  EMF  and 
microwaves.     The  main  reason  given  is 
that  electric  and  magnetic  fields' 
mechanisms  of  interaction  with,  and 
effects  on,  biological  systems  are 
entirely  different  for  lower  versus 
higher  frequencies,  and  thus,  reported 
findings  of  health  or  biological  effects 
should  be  presented  in  a  manner  that 
recognizes  such  a  difference.* 

The  importance  of  the  final  EPA  report 
will  be  great.    At  last,  there  will  be  a 
report  based  on  a  comprehensive  federal 
governmental  study  that  can  be  used  as 
evidence  in  court,  before  state 
regulatory  agencies,  and  in  crafting 
legislation. 

5.      The  California  Public  Utilities 
Commission  Investigation 

Stepping  into  the  fray  have  been  some 
state  agencies.     For  example,  the 
California  Public  Utilities  Commission 
("CPUC")  is  the  state  agency  that 
regulates  utilities,  including  electric 
and  gas  companies,   landline  telephone 
companies,  cellular  telephone  companies, 
and  radio  telephone  utilities.  In 
January  1991,  the  CPUC  opened  its  first 
comprehensive  EMF  investigation  "to 


explore  the  scientific  evidence  relating 
to  possible  health  effects,  if  any,  of 
utility  employees'  and  consumers' 
exposure  to  electric  and  magnetic  fields 
created  by  electric  utility  power 
systems,"  and  ro  examine  "the  range  of 
regulatory  responses  which  might  be 
appropriate."    It  indicated  it  would 
examine  four  possible  alternatives  of 
regulatory  responses:   (1)  no  action 
because  there  is  not  enough  evidence  to 
warrant  action;   (2)  restrict  any 
increase  in  exposure  but  leave  the 
present  levels  of  acceptable  exposure  as 
they  are;   (3)  adopt  a  new  policy  of 
"prudent  avoidance"  which  limits 
exposures  where  they  can  be  avoided  with 
relatively  small  amounts  of  time  and 
money;  and  (4)   if  the  evidence  suggests 
a  serious  health  problem,  commit 
substantial  time  and  money  to  an 
aggressive  program  of  limiting  EMF 
exposure . 

In  its  order  instituting  the 
investigation,  the  CPUC  named  both 
electric  utilities  and  cellular 
radiotelephone  utilities  ("cellular 
carriers")  as  respondents.     The  CPUC 
specifically  included  within  the  scope 
of  its  investigation  cellular  telephone 
facilities  over  which  the  CPUC  has 
environmental  review  authority. 

The  cellular  carriers  were  dismayed  at 
being  lumped  into  a  proceeding  with  the 
electric  utilities  into  what  they 
foresaw  as  a  major  investigation  on  the 
extremely  low  frequency  EMF  issues 
relating  to  power  lines.     The  cellular 
carriers  fe9red  that  the  CPUC  may  be 
confusing  the  power  line  EMF  issues  with 
issues  related  to  the  low  level  radio 
frequency  EMF  produced  by  cellular 
transmission  facilities.     The  cellular 
carriers  then  adopted  a  strategy  that 
other  telecommunications  companies  may 
find  helpful  when  faced  with  similar 
agency  investigations. 

First,  the  significant  first  step  was 
that  the  cellular  carriers  got  together 

and  hired  one  counsel  and  experts  to 
represent  their  common  interests. 
Second,  they  filed  a  motion  to  have  the 
investigation  split  into  two  phases,  one 
phase  for  the  electric  utilities  and  the 
ELF  issues  related  to  60  Hertz  power 
lines,  and  the  second  phase  to  address 
issues  related  to  radio  frequency  EMF 
released  by  cellular  transmission 
facilities.     The  cellular  carriers' 
motion  was  granted. 

Finally,  the  Cellular  Carriers 
Association  of  California  and  the 
national  Cellular  Telecommunications 
Industry  Association  filed  joint 
comments  in  the  CPUC  investigation  in 
April  1991.     These  comments  contended 
that  the  scientific  community's 
consensus  was  that  the  very  low  level 
emissions  from  cellular  transmission 
facilities  are  safe  and  do  not  in  any 
way  pose  a  danger  to  the  health  of  the 
general  public.     This  conclusion  was 
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supported  by  expert  testiipony  from  two 
experts  in  the  field.'    The  expert 
testimony  argued  that  the  power  density 
levels  of  emissions  from  cellular 
transmissions  to  which  the  public  is 
exposed  are  well  below  permissible 
exposure  standards  set  by  numerous 
independent  scientific  bodies  to  ensure 
the  health  and  safety  of  the  public.'^ 
Their  conclusions  were  supported  by 
actual  measurements  taken  in  and  around 
cellular  transmission  facilities 
operating  at  maximum  power.  These 
measurements  demonstrated  that  the  power 
density  levels  in  the  vicinity  of  such 
cellular  facilities  are  significantly 
lower  than  the  permissible  exposure 
levels  that  have  been  scientifically 
determined  to  be  safe.'' 

The  cellular  carriers  also  explained  in 
layman's  terms  where  cellular  operated 
in  the  radio  frequency  spectrum,  and 
distinguished  the  ultra  high  frequency 
("UHF")  radio  wave  transmissions  of 
cellular  carriers  from  the  fields 
associated  with  electric  power  lines. 
The  experts  emphasized  that,  unlike  the 
scientific  research  conducted  in  the  ELF 
EMF  area,  there  are  over  10,000 
scientific  papers  and  references 
relating  to  studies  of  biological 
effects  associated  with  radio  frequency 
exposure.     These  papers  and  references 
have  served  as  a  database  for  the 
setting  of  permissible  exposure  levels 
to  ensure  public  protection  from  adverse 
health  effects  from  radio  waves. 
Testimony  was  offered  showing  that,  as 
indicated  by  the  scientific  data,  and 
the  actual  field  measurements,  power 
densities  from  cellular  facilities  are 
substantially  lower  than  the  levels 
reported  in  the  scientific  literature  as 
causing  any  biological  effects,  and  well 
below  both  National  Council  on  Radiation 
Protection  and  Measurements  and  American 
National  standards  Institute  permissible 
exposure  standards.     Consequently,  the 
carriers  argued  that  the  probability 
that  any  member  of  the  general  public 
could  be  exposed  to  hazardous  levels  of 
RF  radiation  from  a  cellular  facilities 
is  "essentially  zero."    Thus,  the 
carriers  argued  that  no  active 
regulatory  response  was  warranted  at 
this  time  to  protect  the  public  from 
cellular  transmissions. 

At  this  time,  the  CPUC  has  formed  a 
consensus  group  to  recommend  to  the 
Commission  the  issues  to  be  addressed  in 
the  cellular  phase  of  the  EMF 
investigation.     No  hearing  or  decision 
has  issued  to  date. 

6 .       Radio  Frequency  EMF  Issues  Relating 
to  Cellular  Telephones 

A.       Florida  Lawsuit 

Lawsuits  involving  radiof requency  EMF 
issues  are  beginning  to  be  filed  more 
frequently  in  the  United  States.  On 
April  11,  1992,  a  complaint  was  filed  in 
the  Circuit  Court  for  Pinellas  County, 


Florida  by  a  woman,  Susan  Ellen  Reynard, 
and  H.  David  Reynard,  Jr.,  her  husband, 
against  the  following  defendants:  (1) 
NEC  America,  Inc.   ("NEC")/  the 

manufacturer  of  Mrs.  Reynard's  cellular 
telephone;   (2)  Coastal  Radiotelephone, 
Inc.   ("Coastal"),  the  entity  which  sold 
the  cellular  telephone  to  Mrs.  Reynard; 
and  (3)  GTE  Mobil net  of  Tampa,  inc. 
("GTEM"),  Mrs.  Reynard's  cellular 
service  provider. 

The  complaint  alleges  that  in  May  of 
1990,  Mrs.  Reynard  was  diagnosed  with  a 
brain  tumor  which  resulted  in  cancer. 
The  complaint  alleges  that  the  tumor  was 
a  result  of  radiation  emitted  by  a 
cellular  telephone  used  by  Mrs.  Reynard, 
or  if  not  caused  by  such  rcdiation,  the 
tumor  was  aggravated  by  the  cellular 
telephone's  emissions.     it  further 
claims  that  emissions  from  the  cellular 
telephone  were  so  positioned  "as  to 
cause  exposure  to  microwave  radiation  in 
an  excessive  and  unsafe  amount  to  the 
portion  of  the  brain  where  the  tumor  was 
found  to  exist.""    The  cellular 
telephone  is  alleged  by  plaintiffs  to  be 
"unreasonably"  dangerous  for  use  because 
it  exposed  the  brain  of  users  to 
dangerous,  hazardous  and  excessive 
microwave  radiation,   it  was  not  equipped 
with  shielding  devices  which  could  have 
been  provided  by  the  manufacturer,  the 
product  was  not  marketed  with  warnings 
as  to  the  hazard  or  instructions  on  how 
to  avoid  the  hazard,  the  telephone 
failed  to  meet  accepted  standards 
setting  maximum  levels  of  exposure  to 
microwave  radiation,  and  no  information 
was  provided  at  the  time  of  purchase  or 
later  which  provided  precautions  as  to 
lessen  the  risk  of  injury  from  the 
hazardous  condition. 

The  plaintiffs  requested  relief  as 
follows:     (1)  against  NEC  for  negligence 
in  the  design  or  manufacture  or  sale  of 
the  cellular  telephone  and  for  strict 
tort  liability  in  the  sale  or 
distribution  of  the  cellular  telephone; 
(2)  against  Coastal  for  negligence  and 
strict  tort  liability  as  to  the  sale  of 
the  telephone;  and  (3)  against  GTEM  for 
negligence  and  strict  tort  liability  in 
the  operation  of  its  microwave  system  so 
as  to  cause  excessive  microwave  exposure 
to  Mrs.  Reynard.     The  plaintiffs 
requested  unspecified  punitive  damages 
and  a  trial  by  jury.     After  filing  the 
suit,  Mrs.  Reynard  died  on  May  24,  1992. 

All  the  defendants  have  filed  motions  to 
dismiss  the  case,  and  the  suit  is 
currently  in  discovery.  Cellular 
carriers,  equipment  manufacturers,  and 
retail  outlets  of  telecommunications 
equipment  may  desire  to  monitor  this 
case  to  see  what  the  Florida  state  court 
decides. 

Other  examples  of  lawsuits  that  have 
been  filed  against  telecommunications 
companies  include: 
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♦  Settlement  of  a  case  brought  t>y  a 
husband  and  wife  whose  summer  home 
is  located  near  an  FM  broadcasting 
tower.     The  plaintiffs  claimed  the 
exposure  caused  the  husband  to 
develop  terminal  Hodgkin's  lymphoma 
and  the  wife  to  have  increased 
susceptibility  to  cancer."  They 
alleged  that  certain  non-ionizing 
EMF  »»hot  spots"  measured  on  their 
property  exceeded  both  the  Federal 
Communications  Commission  ("FCC") 
and  the  American  National  Standards 
Institute  standards  by  a  factor  of 
10,  although  most  levels  in  the 
house  were  significantly  below  the 
most  stringent  U.S.  exposure 
standards. 

♦  A  Washington  widower  received 
compensation  in  a  wrongful  death 
action  based  on  his  wife's  alleged 
exposure  to  non- ionizing  EMF 
emitted  from  an  AM  radio  tower." 


B.      Brits  Initiate  Survey  on 

Safety  of  Cellular  Telephones 

In  Britain,  a  $1.5  million  dollar  survey 
backed  by  the  government  has  been 
launched  in  June  1992  to  look  into  the 
potential  radiation  risks  of  the  mobile 
telephone.     The  survey  is  a 
collaboration  between  three  British 
universities  and  eight  telecommunication 
companies,  including  Cellnet,  Vodafone 
of  Britain »  and  Motorola  of  the  United 
States.     News  reports  state  that 
although  risks  are  thought  to  be 
minimal,  the  three-year  study  will  look 
at  any  health  dangers  from  high- 
frequency  EMF  emitted  by  the  mobile 
telephones.     One  theory  that  is  being 
investigated  is  whether  the  mobile 
phones  can  damage  the  user's  health  by 
heating  up  parts  of  the  brain.  Also 
being  studied  is  the  interaction  between 
radio  waves  and  brain  tissue. 

7.      Preparing  to  Deal  with  EMF  Issues 

Given  the  raising  of  the  public's 
consciousness  about  EMF,  what  should  a 
prudent  telecommunications  company  do  to 
prepare  for  EMF  issues?    Here  are  some 
practical  suggestions: 

Do  nothing. 

A  company  can  always  do  nothing.  But 
what  risk  do  it  take  via  inaction?  What 
will  happen  if  a  lawsuit  is  filed 
against  the  company?    How  will  it 
defend  its  actions? 

First,  what  would  these  suits  likely 
allege?    Traditional  toxic  tort  legal 
theories  can  be  asserted  in  a  radio- 
frequency  EMF  exposure  case.  A 
plaintiff  could  allege  negligence  and 
strict  liability  on  grounds  that  the 
defendant  telecommunications  company 
failed  to  use  the  highest  degree  of  care 
in  protecting  its  employees  or  the 
public  from  exposure  to  radio  frequency 
EMF.     Strict  liability  could  be  used  if 
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the  plaintiff  can  show  that  the  radio 
frequency  EMF  was  produced  or  used  under 
circumstances  that  constitute  abnormally 
dangerous  activity.     For  example,  the 
Florida  lawsuit  discussed  above  alleged 
both  negligence  and  strict  liability 
against  the  cellular  telephone 
manufacturer,  the  seller  of  the 
telephone,  and  the  cellular  carrier. 

Recently,  EMF  cases  have  even  alleged 
traditional  legal  theories  of  nuisance, 
trespass  and  battery.    Nuisance  and 
trespass  are  possible  depending  on  the 
case  facts.     Battery  may  be  available  if 
it  can  be  shown  that  the  producer  of  EMF 
knew  it  was  causing  the  contact  with 
plaintiff,  and  the  producer  of  EMF  knew 
the  contract  was  regarded  by  the 
plaintiff  as  offensive.     Other  less 
traditional  theories  are  always 
available  too;  for  example,   it  has  been 
asserted  in  EMF  cases  that  a  plaintiff 
should  recover  for  increased  risk  of 
adverse  health  effects  and  for  fear  of 
cancer.     On  the  other  hand,  courts 
traditionally  have  insisted  that  a 
plaintiff  prove  present  physical  injury 
in  order  to  recover  on  such  theories. 
Thus,  a  plaintiff  would  likely  use 
expert  testimony  to  show  that  exposure 
to  RF  EMF  has  either  caused  cancer,  or 
has  caused  adverse  biological  effects  at 
the  cellular  level  even  if  not  yet 
observable. 

Finally,  the  issue  of  whether  RF  EMF  can 
be  harmful  to  human  health  has  been 
discussed  for  many  years.     A  plaintiff 
could  request  punitive  damages  on 
grounds  that  the  defendants  knew  or 
should  have  known  that  radio  frequency 
EMF  is  harmful  to  human  health,  and  that 
defendants  failed  to  take  affirmative 
steps  to  prevent  exposure  that  was  at 
harmful  levels.     Thus,  the  potential 
liability  for  doing  nothing  can  be  verv 
high. 

Establish  an  educational  program  or\ 
radio  freguencv  emf  for  customers  and 
employees . 

Another  recommended  option  that  is 
relatively  easy  to  effectuate  is  to 
establish  an  educational  program  for 
customers  and  employees.     Designate  an 
EMF  officer  at  your  company,  and  make  it 
this  person's  responsibility  to  monitor 

EMF  issues,  and  be  available  to  discuss 
the  issue  knowledgeably  with  your 
employees  and  the  public. 

Consider  putting  together  an 
informational  brochure  discussing  what 
radio  frequency  EMF  is,  how  it  differs 
from  extremely  low  frequency  EMF  related 
to  power  lines,  and  summarizing  the 
scientific  body  of  knowledge  to  date.  A 
number  of  the  large  cellular  carriers, 
such  as  McCaw  Cellular  Communications 
Inc.  and  PacTel  Cellular,  have  such 
brochures  available  and  distribute  them 
to  land  use  agencies,  concerned 
neighbors,  and  the  press. 
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Another  recommendation  is  to  hire  an 
independent  expert  to  measure  radio 
frequency  EMF  levels  at  a  typical 
telecommunications  transmission  facility 
and  have  the  expert  opine  under  penalty 
of  perjury  in  a  report  that  the  measured 
levels  fall  significantly  below  the  most 
stringent  current  national  exposure 
standards.     Have  this  report  ready  to 
distribute  to  interested  persons. 

Undertake  limited  "prudent  avoidance" 
measures . 

A  company  could  also  undertake  some 
limited  "prudent  avoidance"  measures, 
which  means  a  policy  of  voluntarily 
limiting  EMF  exposures  when  they  can  be 
avoided  with  relatively  small 
investments  of  money  and  effort.  This 
is  one  option  being  considered  by 
various  states  and  the  EPA. 

To  effectuate  this,  one  could  simply 
take  some  low  cost  precautions,  for 
example,  placing  EMF-emitting  devices 
away  from  populated  areas,  adding 
fencing  or  safety  zones  around  such 
devices,  or  adding  shielding  to  EMF 
emitting  devices  during  manufacture. 
For  example,  in  Florida  and  New  York, 
there  are  rules  which  require  electric 
utilities  to  have  magnetic  field 
strengths  for  their  transmission  line 
right-of-ways  no  higher  than  200 
milligauss  at  the  edge  of  the  right-of- 
way.     Similarly,  in  Colorado,  the  PUC 
found  that,  despite  the  absence  of 
certain  data,  "prudent  avoidance" 
dictated  that  a  transmission  line 
upgrade  be  conditioned  on  the  use  of 
some  EMF  reduction  mechanisms  and  on  the 
submission  of  a  plan  by  the  utility  for 
further  EMF  research.^* 

Fund  research  on  radio  frequency  EMF  and 
the  portion  of  the  radio  spectrum  in 
which  your  company  operates. 

Another  option  is  to  assist  in  funding 
research  on  the  rcdio  frequency  EMF 
issue  in  the  portion  of  the  radio 
spectrum  in  which  your  company  operates. 
This  will  add  to  the  body  of  scientific 
knowledge  on  the  issue  and  help  dispel 
unfounded  fears. 

Monitor  and  promote  legislation  related 
to  radio  frequency  EMF. 

Telecommunications  companies  also  may 
wish  to  monitor,  draft,  or  promote 
legislation  regarding  RF  EMF.  The 
monitoring  could  be  performed  by  your  RF 
monitoring  officer,  or  through  your 
industry's  association  to  save  costs. 
Clearly,  EMF  legislation  is  increasing, 
as  interest  in  this  area  becomes  more 
widespread. 

Develop  strategies  for  the  defense  of 
potential  litigation  claims. 

One  may  also  begin  strategizing  as  to 
potential  defenses  for  possible 
litigation  claims  as  to  radio  frequency 
EMF.     Retention  of  knowledgeable  counsel 
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and  experts  is  recommended.     They  can 
assist  you  in  strategizing  to  form  your 
defenses,  including  traditional  defenses 
such  as  contributory  negligence, 
comparative  negligence,  or  assumption  of 
the  risk.     Naturally,  a  defendant  will 
likely  argue  that  exposure  to  radio 
frequency  EMF  is  not  harmful  and  could 
not  be  the  cause  of  the  plaintiff's 
injury.     Hiring  an  expert  would  be 
invaluable  in  order  to  prepare  a  summary 
of  the  scientific  body  of  knowledge  to 
make  the  point  that  so  far,  there  is  no 
scientific  "proof"  that  radio  frequency 
EMF  causes  cancer. 

A  defendant  can  also  explore  whether 
there  are  any  so-called  "conf ounders" 
which  refers  to  some  other  occupational, 
environmental  or  lifestyle  risk  factor 
which  could  be  the  cause  of  plaintiff's 
injury.     For  example,  the  defendant 
could  allege  that  it  was  plaintiff's 
five-pack  a  day  smoking  habit  which 
caused  the  lung  cancer,  not  the 
plaintiff's  proximity  to  a  radio  tower. 

Also,  a  defendant  can  attack  the 
plaintiff's  expert  with  the  usual 
strategies.     For  example,  the  following 
arguments  can  be  employed:  the 
plaintiff's  expert  is  not  qualified  to 
opine  on  this  specialized  area  or  is 
expressing  opinions  that  lack  adequate 
scientific  support;  the  expert's 
measurement  of  the  radiation  dosage  was 
erroneously  performed;  or  the  expert's 
reliance  on  scientific  studies  showing 
EMF  harm  do  not  pertain  to  the  part  of 
the  EMF  spectrum  at  which  the 
defendant's  radio  frequency  operates. 

8 .  Conclusion 

The  implications  of  the  EMF  issue  will 
touch  on  a  far-reaching  variety  of 
industries  due  to  modern  society's 
economic  infrastructure  which  is 
dependent  upon  the  availability  of 
wireless  communications  and  availability 
of  electricity.     Industries  and  public 
entities  that  are  likely  to  be  affected 
include  telecommunications  and 
electrical  equipment  manufacturers, 
retailers  of  telecommunications 
equipment,  telecommunications  companies 
with  systems  in  densely-populated  areas, 
local  governments  planning  land  use, 
developers  who  may  be  required  to  set 
aside  land  as  buffer  zones,  school  or 
park  districts  and  other  public  agencies 
that  require  open  space,  designers  of 

office  buildings  and  structures  equipped 
with  generators,  and  medical  diagnostic 
equipment  manufacturers.     A  prudent 
telecommunications  company  should  become 
familiar  with  the  issue  and  monitor 
recent  events,  in  order  to  be  well 
prepared  to  deal  with  the  EMF  issue  or 
the  possibility  of  a  lawsuit. 

Copyright  ®  1992  by  Graham  &  James 
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ENDNOTES 

Conpare  "ionizing  radiation,"  which 
is  coBuaonly  called  "nuclear 
radiation,"  which  is  used  in 
medical  X-rays,  nuclear  power 
plants,  nuclear  weapons,  and  which 
can  dislodge  electrons  and  other 
atomic  particles  as  it  passes 
through  matter.     The  radioactive 
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ABSTRACT 

With  today's  advancing  technologies,  electronic  transactions  have 
created  new  risks,  security  problems,  policy  issues,  and  service 
performance  issues.  This  paper  describes  the  current  status  of 
the  risk  and  security  issues  involved  in  the  electronic  transmit- 
tal of  financial  transactions.  The  research  further  considers 
the  tradeoffs  among  security,  costs,  convenience,  and  risk. 


Introduction 


The  financial  management  system  in 
the  corporate  environment  has  changed 
dramatically  due  to  the  rapid  advance- 
ments in  computer  and  telecommunications 
technology.  with  the  use  of  the  infor- 
mation technology,  financial  transac- 
tions occur  more  frequently  and  more 
rapidly  while  the  relative  cost  of 
information  processing  decreases. 
Technology  affects  the  future  price  and 
mix  of  financial  services  offered,  and 
plays  a  vital  role  in  day  to  day  opera- 
tions of  financial  business  functions. 
For  example,  electronic  funds  transfer 
(EFT) ,  automatic  teller  machines,  and 
cash  management^  techniques  are  just  a 
few  of  the  new  applications  being  of- 
fered . 

However,  as  changes  in  information 
and  communications  technology  revolu- 
tionize the  financial  services,  signifi- 
cant issues  have  come  to  light  with 
regard  to  the  present  public  policy 
regulating  the  financial  services  and 
transactions.  Partly  because  many 
premises  of  current  policies  in  most 
countries  were  based  on  an  industry  that 
was  not  automated,  the  regulations  are 
being  questioned  as  to  their  relevance 
and  appropriateness  in  the  new  technolo- 
gy dependent  applications.  Although 
fundamental  policy  objectives,  such  as 
fostering  institutional  stability  and 
integrity  or  protecting  consumers, 
remain  the  same  as  in  the  past,  the 
focus  of  current  regulation  needs  to 
involve    access    to   services,  system 


security,  privacy,  and  effects  of 
changes  in  telecommunications  industry. 

For  example,  there  appears  to  be  a 
compromise  between  system  access  securi- 
ty and  control  versus  convenient  custom- 
er access  and  service  price  in  some  of 
the  major  electronic  funds  transfer 
networks  which  amounts  to  approximately 
$1.29  trillion  every  banking  day.  A 
human  mistake  in  the  New  York  Stock 
Exchange  caused  the  Dow  Jones  Industrial 
Average  to  fall  nearly  12  points,  which 
resulted  in  a  1.57  point  loss  for  the 
day.  Financial  managements  are  vulnera- 
ble to  computer  and  communication  tech- 
nologies (Neumann,  1992;  Chung  and 
McGowan,   1992) . 

The  use  of  computer  and  communica- 
tions technology  creates  a  dramatic 
need  for  new  regulations.  New  policies 
on  the  problems  related  to  excessive 
daylight  overdrafts  and  wire  transfer 
liabilities  are  to  be  established.  In 
fact,  there  has  been  a  tradeoff  between 
reducing  payments  system  risk  ind  pro- 
moting payments  system  liquidity.  With 
today's  advancing  technologies,  elec- 
tronic transactions  have  created  new 
risks,  security  problems,  policy  issues, 
and  service  performance  issues. 

We  need  to  understand  the  current 
stacus  of  the  risk  and  security  issues 
involved  in  the  electronic  delivery  of 
financial  transactions.  Furthermore,  it 
is  necessary  to  evaluate  the  tradeoffs 
among  security,  costs,  convenience,  and 
risk  and  the  policy  considerations. 
The  following  sections  describe  the 
risks  inherent  to  participant  in  elec- 
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tronic  payment  systems  and  security 
measures  as  well  as  policy  alternatives. 


2.  Risk 


Four  general  categories  of  risk  relating 
to  payment  systems  have  been  identified: 
operational  risk,  credit/settlement 
risk,  fraud  risk,  and  money  laundering 
risk.  The  main  risks  associated  with 
funds  transfer  include  the  latter  three 
items: 


Settlement  Risk 


One  issue  of  concern  to  the  Federal 
Reserve  is  the  creation  of  daylight 
overdrafts,  which  can  be  directly  at- 
tributed to  the  electronic  payment 
systems.  The  Federal  Reserve  requires 
all  depository  institutions  to  have  a 
positive  balance  in  their  reserve  ac- 
count at  the  close  of  the  business  day. 
Daylight  overdrafts  are  the  deficient 
amounts  or  negative  balances  that  re- 
serve accounts  may  have  prior  to  final 
settlement  at  the  end  of  the  day. 
Daylight  overdrafts  can  be  the  results 
of  intentional  or  unintentional  mis- 
matching of  payments  and  receipts. 
Unintentional  overdrafts  often  result 
from  poor  planning,  inadequate  communi- 
cation, or  computer  problems.  On  the 
other  hand,  intentional  overdrafts  might 
involve  borrowing  federal  funds  from 
another  institution  as  an  overnight  loan 
in  order  to  maintain  a  positive  end-of- 
day  balance  (VanHoose  and  Sellon,   1989) . 

The  biggest  risk  associate  with  daylight 
overdraft  is  that  of  default.  Since 
these  overdrafts  are  viewed  as  unsecured 
loans,  they  expose  the  Federal  Reserve 
and  other  financial  institutions  to 
potentially  serious  financial  loss. 


Fraud  Risk 


Another  risk  to  the  large-dollar  funds 
transfer  networks  is  fraudulent  trans- 
fers. Because  most  payment  orders  are 
transmitted  electronically,  a  bank  may 
not  know  whether  a  funds  transfer  has 
been  authorized  by  its  customer.  Inter- 


nal collusion  is  also  a  big  threat  for 
financial  institutions  (Ahwesh,  1991) . 


Money  Laundering  Risk 


Money  laundering  is  a  risk  associated 
with  the  use  of  electronic  payment 
systems  to  move  the  proceeds  of  illegal 
activities. 


3 •  Security 


Most  safeguards  may  be  grouped  into  four 
categories:  physical  security,  access 
controls,  encryption,  and  administrative 
controls:  Physical  security  measures 
refer  to  the  limited  access  to  terminals 
and  computer  operations  areas  to  only 
those  individuals  who  require  access  to 
perform  their  duties.  The  use  of 
guards,  surveillance  equipment,  and  card 
key  access  devices  are  the  most  commonly 
used  tools  for  physical  security. 
Access  controls  refer  to  both  software 
and  code  words  that  are  used  to  prevent 
unauthorized  access  to  sensitive  data 
and  programs.  Next,  encryption  involves 
the  scrambling  of  a  message  sent  from 
one  party  to  another  to  protect  the 
confidentiality  and  integrity  of  elec- 
tronic transactions.  Lastly,  adminis- 
trative controls  refer  to  the  employment 
practices,  separation  of  duties,  and 
software  development  standards  in  place 
by  an  organization.  Such  security  meas- 
ure as  password,  callbacks,  algorithms, 
encryption,  authentication,  and  smart 
card  are  possible  controls  that  can  be 
in  place  when  transfers  are  initiated 
(Brandon, 1991;  Cocheo,  1991;  Fischer, 
1988) .  ' 


4*  Policies 


Important  policies  focus  on  the  problems 
related  to  excessive  daylight  overdrafts 
and  wire  transfer  liabilities. 


Daylight  Overdraft  Requi  at- i  r>r.o 


In  order  to  slow  the  growth  of  over- 
drafts on   Fedwire  and  reduce  payment 
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system  risk,  the  Federal  Reserve  has 
implemented  a  policy  highlighting  two 
features:  overdraft  caps  and  the  pricing 
of  daylight  overdrafts.  The  first 
method  of  reducing  daylight  overdrafts 
places  a  limit  on  the  amount  of  intraday 
credit  available  in  individual  institu- 
tions. Those  who  exceeding  their  over- 
draft caps  are  penalized  by  limiting 
their  ability  to  conduct  additional 
transfers  on  the  wire  systems  (VanHoose 
and  Sellon,  1989).  Along  with  these 
caps,  the  Federal  Reserve  has  estab- 
lished a  pricing  scheme  to  charge  insti- 
tutions for  daylight  overdrafts.  Under 
the  pricing  scenario,  institutions  would 
be  charged  for  the  average  intraday 
overdraft  that  exceeds  a  deductible 
equivalent  to  a  certain  percentage  of 
capital  (Ahwesh,  1991). 


Wire  Transfer  Liabilities 


funds  flow  to  avoid  unnecessary  ex- 
penses. As  a  result,  the  gains  from 
reducing  the  risk  of  payment  system 
against  the  costs  of  reduced  payments 
system  liquidity  need  to  be  balanced 
(VanHoose  and  Gordon,   1989) . 


As  far  as  the  security  measures  are 
concerned,  the  more  secure  the  transfer 
system  is,  the  more  delay  in  transaction 
processing  will  occur.  Often  customers 
may  adopt  less  secure  procedures  because 
of  the  costs  associated  with  the  actual 
security  devices,  such  as  authentication 
devices,  and  the  costs  associated  with 
the  transfer  delays  resulting  from  the 
higher  level  of  security.  Tradeoff  must 
be  considered  among  security,  costs, 
convenience,  and  risk. 


6«  Conclusion 


The  Uniform  Commercial  Code  requires 
that  the  use  of  security  procedures  be 
established  by  agreement  between  a 
customer  and  a  bank  for  the  purpose  of 
verifying  a  payment  order  or  any  commu- 
nication amending  or  canceling  a  payment 
order  (Brandon,  1991) .  The  other  issues 
addressed  by  the  Code  deals  with  errone- 
ous payment  orders  in  which  a  customer 
and  a  bank  have  agireed  on  a  security 
device  to  detect  erroneous  payment 
orders. 


5.  Tradeoffs 


The  increased  use  of  electronic  payments 
has  clearly  improved  the  efficiency  of 
financial  markets  by  lowering  the  costs 
and  increasing  the  speed  of  transac- 
tions. However,  there  has  been  a 
clear  tradeoff  between  reducing  the  risk 
of  payment  system  and  promoting  payment 
system  liability.  Overdraft  policies 
and  security  devices  are  the  two  main 
factors  that  can  affect  the  performance 
of  payment  systems.  Without  regulated 
overdrafts,  the  obvious  advantage  is  the 
resulting  increase  in  speed  at  which 
payments  can  be  sent  or  received.  With 
the  implementation  of  overdraft  caps  and 
pricing  of  overdrafts,  payment  process- 
ing will  be  slower  because  institutions 
will   need  to   synchronize  electronic 


Trends  in  financial  institutions — decen- 
tralized operations,  network,  and  open 
systems — will  promote  the  electronic 
utility  of  delivering  enhanced  services 
to  customers.  With  the  globalization  of 
the  banking  networks,  financial  serv- 
ices market  face  the  events  of  24-hour 
trading,  payments  over  the  electronic 
funds  transfer  systems  in  different 
countries  made  in  different  currencies, 
and  difficulties  in  establishing  global 
network  r^igulations .  In  this  paper, 
risk  ,  security,  and  legal  issues  af- 
fecting international  EFTs  have  been 
recognized:  Issues  associated  with  the 
payment  process,  electronic  recordkeep- 
ing, and  the  institutional  structure 
within  which  an  EFT  system  operates  have 
been  addressed.  There  is  a  compelling 
need  to  address  these  concerns  in  the 
electronic  financial  transactions  as  the 
technology  advances  rapidly  and  becomes 
available  economically. 
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Abstract 

Information  Gateways  that  provide  energy  management,  information  services,  and  building  automation 
iiaye  been  developed  and  are  undergoing  trials  in  the  field.  Gateways  are  available  for  interconnecting  various 
Wide  and  Local  Area  Networks  (WANs  and  LANs).  Depending  on  specific  applications,  each  gateway  is 
configured  with  appropriate  WAN  and  LAN  interfaces  and  operating  software.  Both  currcnt  and  future 
generation  gateways  integrate  previously  separate  data  conversaiions  and  thus  1)  reduce  communications 
costs  and  2)  expand  communications  applications. 


Communications  Today 

Today,  communications  users  typically  have  access  tc 
more  than  one  WAN  in  their  home  and  workplace.  The 
most  common  WAN  is  the  telephone  network,  and  almost 
ever>'one  has  ready  access  to  telephone  service.  Another 
common  WAN  is  cable  TV,  which  passes  in  front  of  9C% 
and  is  actually  wired  into  over  60%  of  U.S.  homes. 
Satellite  service  is  another  WAN,  cellular  telephone  is 
another,  and  so  forth.  Various  WAN  connections  lo  a 
customer  premises  are  shown  in  Figure  1. 

Figure  L 
WAN  connections  to  a  Home 
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Today,  users  wishing  access  to  these  WANs  must 
provide  individual  interfaces  to  get  "hooked  up"  to  a 
particular  WAN.  If  more  than  one  device  will  use  the 
WAN,  or  if  multiple  WANs  are  used,  many  costly  inter- 
faces that  don't  inieropcraie  must  be  provided  by  users. 

Consider  the  proliferation  of  facsimile  (Fax)  machines 
and  data  modems  for  p)crsonal  computers;  each  has  a 
dedicated  telephone  interface,  and  each  operates  without 
knowledge  of  the  other  (often  to  the  user  s  disservice). 
Many  newer  phone  answering  machines  hang  up  when  a 
user  picks  up  an  incoming  call  after  the  ""machine"  has 
answered  it — ^but  for  years  this  was  not  so.  Further,  Fax 
machines  and  personal  computer  data  modems  may  never 
yield  the  phone  line  for  someone  wishing  to  call  in  or  out. 
These  types  of  problems  have  led  to  the  proliferation  of 


multiple  phone  lines  to  homes,  and  to  a  much  greater 
extent,  commercial  spaces.  It  is  very  rare  today  to  find  a 
business  with  only  one  phone  line.  Even  the  smallest 
business  may  have  three  or  four  lines  (at  a  monthly  cost  of 
approximately  $50.00  per  line),  with  one  usually  dedi- 
cated to  Fax  service. 

It  has  been  said  that  we  "live  in  the  Information  Age," 
and  many  predict  a  proliferation  of  connectivity — ^but  this 
means  more  interfaces  and  costly  specialized  connections 
unless  gateways  are  used. 

What  is  a  Gateway? 

An  information  gateway  is  a  communications  control- 
ler or  "data  switch"  between  dissimilar  networks.  It  has  a 
microprocessor  and  memory  and  is  programmable  to  "talk" 
in  the  native  language  of  each  WAN  and/or  LAN  to  which 
it  is  connected.  A  functional  block  diagram  of  a  simple 
gateway  with  a  single  WAN  and  single  LAN  connection  is 
shown  in  Figure  2. 

Figure  2. 

Information  Gateway  with  single  IAN  and  single  WAN 
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A  gateway  may  connect  to  one  or  more  WANs  and 
LANs.  It  is  able  to  transfer  information  across  these 
connections  (interfaces).  A  gateway  with  many  possible 
connections  for  various  WANs  and  LANs  is  shown  in 
Figure  3  (the  vertical  line  along  the  wall  of  the  building 
represents  the  gateway). 


Figure  3. 

Information  Gateway  with  many  LANs  and  WANs 


Applications 

The  Information  Gateway  may  be  installed  in  two 
possible  locaticMis:  either  on  the  customer's  premises  or  in 
a  location  which  is  able  to  serve  several  customer  premises 
at  once. 

One  Gateway  Per  Building 

A  gateway  may  be  mounted  on  or  inside  a  building. 
Communications  between  local  hardwired  or  powerline 
devices  (meters,  load  control  devices,  infonnation  tenmi- 
nals.  etc.)  and  remote  hosts  is  provided.  A  hardwire  or 
Consumer  Electronic  Bus^^i  (CEBus)  powerline  LAN  and 
telephone  WAN  are  shown  in  Figure  4  (other  options  are 
available). 

Figure  4. 
Customer  Premises  Gateway 
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Alternatively,  a  gateway  may  be  mounted  on  a  utility 
pole  or  pedestal..  Communications  between  local  power- 
line  devices  (meters,  load  control  devices,  information 
terminals,  etc.)  and  remote  hosts  v.  provided.  A  CEBus 
powerline  LAN  and  telephone  WAN  are  shown  in  Figure 
5  (other  options  are  available). 


Figure  5. 

Pole  Mounted  Gateway  Serving  Several  Premises 
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There  are  a  plethora  of  applications  ranging  from 
energy  management^^J,  to  diitii  acquisition/process  conu-ol, 
to  information  services,  depending  on  where  a  gateway  is 
installed  and  the  needs  of  the  customer(s).  Some  of  the 
many  possible  applications  are  listed  in  Table  1. 

Table  L 

Information  Gateway  Applications 
Energy  Management 

-  Utilize  digital  output  ports: 

•  Individually  control  AC  or  E>C  loads 

-  Utilize  digital  input  ports: 

•  Read  pulse  utility  meters 

•  Read  serial  utility  meters 

•  Monitor  loads  or  consumption 

-  Utilize  analog  input  ports: 

'  Read  voltage,  current,  temperature,  etc. 

-  Utilize  RS-232  port: 

•  Send  realtime  or  time  of  use  pricing 

•  Send  usage  and  billing  infonnation 

Allow  customer  access  to  usage  and  billing  info. 
Information  Services 

-  Utilize  RS-232  port  for  enhanced  network  and  other 
infonnation  services  such  as: 

•  Caller  !D 

•  Electronic  Yellow  and  White  Pages 

•  Home  Shopping 

•  Home  Banking 
Building  and  Other  Automation 

-  Utilize  RS-232  and  Input/output  ports: 

•  Security 

•  Lighting  control 

•  Healing  and  air  conditioning  conu-ol 

•  Process  monitoring  and  conu'ol 

•  Substation  Supervisory  Control  and  Data  Acquisi- 
tion (SCAD  A) 

High  Speed  Data  Concentrator 

-  Utilize  several  RS-232  ports: 

-  Transaction  processing  (cash  registers) 

•  Credit  card  verifiers 

•  Integrated  voice/data 
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Markets 

There  are  at  least  three  major  markets  for  information 
gateways:  1)  mass  residential/commercial,  2)  small  busi- 
ness, 3)  work  at  home.  By  far  the  most  attractive  is  the 
combined  residential  and  commercial  "intelligent  network 
interface"  market.  With  100  million  homes  in  the  U.S.  and 
tens  of  millions  of  commercial  buildings,  the  volume  of 
products  and  services  that  could  be  moved  in  this  market 
is  incredible.  However,  in  the  event  that  it  is  too  early  for 
mass  deployment  of  gateways  for  Energy  Management, 
Information  Services  and  Automation— ihe  small  busi- 
ness and  work  at  home  markets  should  be  considered 
(please  sec  High  Speed  Data  Concentrator  application  in 
Table  1).  Because  of  the  high  cost  of  maintaining  several 
phone  lines,  these  markets  would  support  a  higher  (entry) 
priced  gateway  and  could  be  a  starting  point  for  deploy- 
ment until  gateway  prices  drop — making  mass  deploy- 
ment in  the  residential  and/or  commercial  market(s)  fea- 
sible. 

Configuration  Options 

Applications  drive  the  configuration  of  a  gateway'^'.  If 
a  gateway  is  to  be  an  intelligent  network  interface,  then  it 
will  likely  be  installed  at  the  network-to-customer  point  of 
demarcation  (i.e.,  network  termination).  Depending  on 
which  communication  company  is  providing  service,  one 
or  more  WANs  may  be  used.  Depending  on  local  area 
applications  to  be  supported,  one  or  more  LANs  may  be 
used.  Various  WAN  and  LAN  options  are  shown  in  Table 
2. 

Table!, 
WAN  and  LAN  Options 
Wide  Area  Networks 

-  Plain  Old  Telephone  Service  (POTS) 

-  Integrated  Services  Digital  Network  (ISDN) 

-  Utility  Telemetry  Trunk  (UTTAJTS) 

-  Cellular  Telephone 

-  Personal  Communications  Network  (PCN/PCS) 
-Cable  TV/ Satellite 

-  Packet  Radio 

-  Broadcast  radio 
Local  Area  Networks 

-  Plain  Old  Telephone  Service  (POTS) 

-  Integrated  Services  Digital  Network  (ISDN) 

-  Cable  TV 

-  Hardwire  Digital  Outputs 

-  Hardwire  Analog  &  Digital  Inputs 

-  RS-232 
-X-10 

•  Powerline  Carrier 

•  Radio  Frequency 

-  Consumer  Electronic  Bus  (CEBus^) 

•  Powerline  Carrier 

•  Radio  Frequency 

•  Twisted  Pair 

•  Cable  TV 


•  Infra-red 

-  Echelon  LON"™ 

•  Powerline  Carrier 

•  Radio  Frequency 

•  Twisted  Pair 

-  Adaptive  Networks  Powerline  Carrier 

As  an  example,  a  configuration  for  a  telephone  com- 
pany that  wants  to  provide  energy  management  (for  a  local 
energy  utility)  and  information  services  (for  customers) 
might  initially  be  installed  with  a  Plain  Old  Telephone 
Service  or  Utility  Telemetry  Service  WAN,  and  one  day 
upgraded  to  Integrated  Services  Digital  Network.  When 
the  upgrade  occurs,  the  old  WAN  interface(s)  would  be 
swapped  for  or  supplemented  with  an  ISDN  interface.  The 
new  configuration  might  look  like  ihatshown  in  Figure  7. 

Figure  7. 
Gateway  Upgraded  to  ISDN 


Who  uses  a  Gateway? 
Gateways  may  and  should  be  used  by  more  than  one 
individual  or  entity.  In  the  previous  example,  the  gateway 
was  installed  by  a  telephone  company,  and  was  used  to 
provide  energy  management  for  one  or  more  utilities  and 
information  services  for  building  occupants.  Thus,  there 
is  more  than  one  customer  for  the  gateway. 

The  gateway  can  be  thought  of  as  an  electronic  (on- 
premiscs)  information  "mailbox".  Within  an  energy  util- 
ity, the  metering  department  may  "call"  llie  gateway  to 
gain  access  to  meter  readings;  the  load  management  de- 
paitment  may  access  the  gateway  for  load  control;  the 
customer  planning  department  may  access  the  gateway  for 
end  use  (i.e.  customer)  surveys,  etc.  On  the  other  hand,  a 
utility's  commercial  or  industrial  customer  may  also  ac- 
cess the  gateway,  though  for  different  reasons.  S/he  may 
wish  daily,  weekly  or  monthly  energy  usage  information 
(which  the  utility  billing  system  docs  not  likely  provide) 
and  retrieves  this  information  by  accessing  the  gateway'*^; 
or,  perhaps  remote  process  monitoring  and/or  control  is  a 
customer  need.  These  too  arc  accomplished  by  accessing 
the  gateway.  Tliis  t>'pc  of  joint  access  to  a  gateway  is 
shown  in  Figure  8. 
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Figure  8. 
Joint  Access  to  a  Gateway 


Gas,  Water  &  Commercial 
Electric  Utilities  Customer 

Field  Trials 

CyberLYNX  gateways  are  undergoing  trials  in  the 
field  by  a  telephone  company  and  an  energy  utility.  Addi- 
tional trials  with  other  service  providers  are  planned. 

Telephone  Company  Trial 

Twenty  CyberLYNX  SEM470s  are  being  installed  by 
a  Regional  Bell  Operating  Company  (RBOC)  for  the 
purposes  of  energy  management  (for  a  local  energy  utility) 
and  information  services  (for  customers).  The  gateways 
are  installed  on  customers'  premises  and  access  the  Inte- 
grated Services  Digital  Network  and  the  X.25  packet 
switching  network.  Hardwire  Li\Ns  are  used,  one  for  the 
customer  information  display/terminal  and  one  or  more  for 
load  management  and  monitoring.  The  overall  system  is 
astonishingly  fast.  The  total  elapsed  time  to  call  a  gateway 
and  pass  a  message,  re^id  a  meter,  monitor  loads,  and/or 
perform  load  management  is  well  under  a  half  a  second. 
With  a  host  computer  supporting  128  logical  X.25  chan- 
nels, the  system  is  expected  to  reach  over  500,000  gate- 
ways per  hour. 

Duke  Power  Company  Trial 

CyberLYNX  SEM470s  arc  being  installed  by  Duke 
Power  Company .  Three  units  are  being  configured  as  pole 
mounted  gateways  and  access  a  Plain  Old  Telephone 
Service  WAN.  Each  gateway  is  capable  of  communicat- 
ing to  meters  on  several  homes  via  a  CEBus  Powerline 
Carrier  LAN.  Additional  units  are  being  used  in  each  home 
and  are  configured  as  CEBus  Powerline  Carrier  Modems 
so  that  appliances  may  be  remotely  monitored  and  con- 
trolled. 

Available  Products 

CyberLYNX  provides  SEM470s  on  a  general  avail- 
ability basis.  They  may  be  configured  as  Information 
Gateway S'Or  as  remote  CEBus  powerline  data  acquisition 
and  process  controllers.  ISDN  and  POTS  WAN  interfaces 
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are  available  with  future  plans  calling  for  Cable  TV,  Radio 
and  various  other  media.  Many  hardwire  LANs  are  avail- 
able. 
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  About  CyberLYNX  Gateway 


Corporation 
Founded  in  1992,  CyberLYNX 
Gateway  Corporation  is  involved  in 
the  development  and  manufacturing 
of  the  information  "Gateway."  Prior 
to  this  time,  the  company's  principals 


were  engaged  ai  CyberLYNX  Computer  Products,  Inc.,an 
electronic  engineering  firm  which  developed  products, 
tools  and  technologies  focused  in  the  fields  of  communi- 
cation and  home  automation.  That  company  provided 
electronic  and  software  engineering  services  utilizing  spe- 
cialized local  area  networks  and  embedded  microcontrol- 
ler software  and,  particularly,  implementations  of  the 
Electronic  Industry  Association's  newly  adopted  CEBus 
(Consumer  Electronic  Bus)  standard.  Past  accomplish- 
ments include  product  design,  development  and  prototype 
construction  of  new  products  for  Mitsubishi  Electric, 
Texas  Instruments,  Samsung  Electronics,  and  Maxon  Elec- 
tronics; and  engineering  projects  for  Southern  California 
Edison,  NEC,  BellSouth,  Florida  Power  Corporation  and 
Pioneer  Electronics. 

CyberLYNX  Gateway  Corporation  was  founacd  to 
focus  on  a  specific  maricet  niche  and  to  commercialize 
certain  specific  products  and  technologies  that  were  devel- 
oped by  CyberLYNX  Computer  Products,  Inc.  Currently, 
CyberLYNX  Gateway  Corporation  is  engaged  in  develop- 
ing prototype  systems  for  US  West  and  Duke  Power 
Company. 

Questions? 

If  you  have  any  questions,  please  write  or  call  Bob 
Cruickshank  or  Tim  Schoechle  at  CyberLYNX  Gateway 
Corporation,  2885  East  Aurora  Avenue,  Suite  13,Boulder, 
Colorado  80303,  Voice 303-444-7733,  Fax  303-444-9062. 
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RE-ENGINEERING  TRAVEL  INFORMATION: 
OPPORTUNITIES  FOR  TELECOM  PROVIDERS 


By 

George  E.  Darby 
Law  Offices  of  George  E,  Darby 
President,  Information  Technology  &  Travel  Industry,  Inc. 

Abstract.  The  biggest  global  consumer  of  telecom  services  is  the  travel  industry. 
Propelled  by  regulatory  developments  in  the  US  and  the  EC,  the  business  of  preparing 
and  distributing  travel  information  is  now  undergoing  ftindamental  change.  ThCwC  regula- 
tory changes,  coupled  with  the  ubiquity  and  power  of  microcomputers  and  the  advent  of 
VSAT  in  the  greater  Asia/Pacific  region,  represent  a  major  opportunity  for  telecom 
providers  to  expand  services  for  the  travel  industry.  These  same  conditions  may  also  in- 
duce the  "mega-CRSs",  e.g.,  SABRE,  Apollo,  System  One,  and  Worldspan,  to  develop 
new  value-added  network  services  that  will  compete  with  those  offered  by  telecom 
providers.  For  both  offensive  and  defensive  reasons,  therefore,  telecom  providers  may 
wish  to  play  a  role  in  the  re-engineering  of  travel  information  services. 


Background.  After  nearly  three-years  of  rule- 
making preliminaries,  the  U.S.  Department  of  Transporta- 
tion issued  comprehensive  new  regulations  (57  Fed.  Reg. 
43780,  Sept.  22,  1992)  governing  Computerized  Reserva- 
tion Services  (CRSs)  owned  by  U.S.  air  carriers  or  airline 
holding  companies.  The  new  regulations  took  effect  on 
December  7,  1992.  The  major  features  of  the  new  regula- 
tions are  an  "open  systems"  approach  to  access  by  sub- 
scribers to  CRSs.  Under  the  regulations,  CRS  vendors 
cannot  impose  minimum  use  requirements,  must  allow 
subscribers  to  use  subscriber-owned  equipment  in  access- 
ing the  CRS,  and  cannot  interfere  with  the  subscriber's 
right  to  access  other  CRSs  if  the  subscriber  owns  the  nec- 
essary equipment.  The  regulations  govern  the  operations 
of  air  carrier-owned  CRS  vendors  in  the  U.S.  The  extent 
to  which  CRS  vendors  may  choose  to  offer  different 
services  within  and  outside  the  U.S.  i<:  not  yet  known. 
The  EC  is  expected  to  issue  very  similar  regulations  gov- 
erning CRSs  based  in  EC  countries. 

U.S.  CRS  contracts  with  subscribers  were  formerly 
styled  as  "equipment  leases"  with  "free"  access  to  the  CRS 
database  and  no  lease  rent  due  if  the  subscriber  booked  a 
minimum  number  of  segments  of  air  travel  each  month  us- 
ing the  CRS.  As  far  as  travel  agents  and  other  travel  inter- 
mediaries are  concerned,  the  new  regulations  will  essen- 
tially drive  the  CRSs  out  of  the  "equipment  leasing"  busi- 
ness and  into  the  software  licensing  and  fee-based  access 
business.  One  important  ramification  of  the  new  "open 
systems"  environment  is  that  airiincs  that  now  must  pa> 
"booking  fees"  to  the  mega-CRSs  (which  fees  arc  the  pri- 
mar>*  source  of  CRS  revenue)  will  probably  open  their  in- 


ternal CRSs  for  "direct  access"  by  travel  intermediaries  and 
thereby  avoid  payment  of  booking  fees. 

The  airiines  know  that  direct  access  by  travel  agents 
can  work,  and  work  well.  Southwest  Airlines,  a  regional 
carrier  in  the  U.S.,  is  one  of  the  most  profitable  airiines  in 
the  worid  on  a  return  on  sales  basis.  Since  its  formation. 
Southwest  Airiines  has  chosen  not  to  be  listed  in  any  of  the 
mega-CRSs;  Southwest  *:eeps  the  roughly  US$5.00  to 
$9.00  booking  fee  it  would  otherwise  pay  to  a  mcga-CRS 
for  each  seat  booked  on  a  Southwest  flight.  Southwest  has 
previously  accepted  only  telephone  reservations,  but  is  now- 
conducting  a  pilot  program  of  direct  access  to  its  internal 
CRS  by  travel  agents. 

The  First  Opportunity:  "Direct  Access"  CRS 
Networks.  It  is  very  likely  that  many  airiines  will  follow 
Southwest  Airiines'  example  and  open  direct  access  to  in- 
ternal inventory  databases  to  large  customers  and  travel  in- 
termediaries. Each  airiine  that  sets  up  a  direct  access  CRS 
network  will  be  a  bigger  consumer  of  telecom  services. 
The  opportunities  for  direct  access  by  mega-CRS  subscrib- 
ers apply  equally  to  non-U.S.  airiines.  Travel  agents  that 
have  new  freedom  to  access  "third  party"  databases  will  use 
a  foreign  air  carrier's  reservation  service  so  long  as  such  use 
does  not  incur  additional  expense  for  the  travel  agent  and 
provides  some  specific  advantage  over  a  mega-CRS. 

If  a  given  airiine's  direct  access  CRS  is  perceived  by 
travel  agents  as  providing  greater  value,  it  will  attract  more 
use.  If  travel  agents  can  obtain  lower  fares,  or  a  higher 
commission,  by  using  direct  access,  travel  agents  will  adopt 
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direct  access  in  droves.  Airlines  that  desire  the  develop- 
ment of  innovative  value  added  services  in  an  effort  to  dif- 
ferentiate their  ofTering  may  seek  to  establish  joint  ventures 
with  telecom  providers.  The  top  candidate  for  such  value- 
added  services  is  broadly  called  a  "destination  database." 

The  Second  Opportunity:  Destination  Data- 
bases, The  CRS  reservation  set  (res  set)  is  essentially  a 
point  of  sale  terminal  through  which  the  activities  of  "travel 
document"  sales  are  conducted.  These  activities  are: 
checking  availability,  making  reservations,  obtaining  con- 
firmations, and  issuing  travel  documents.  Much  to  the  cha- 
grin of  travel  agents,  the  res  set  has  heretofore  been  seri- 
ously inadequate  as  a  POS  terminal:  it  only  sold  the 
"airline"  product.  Over  the  past  ten  years,  partial  access  lo 
a  few  non-airline  products  has  been  added.  First,  rental 
cars,  but  only  five  models  or  so  from  a  given  vendor  ...  not 
the  40  models  the  rental  car  vendor  would  like  to  be  listed. 
Then,  listings  for  a  few  hotel  chains.  What's  missing  be- 
sides better  coverage  of  hotels  and  rental  cars?  Most  of  the 
non-airline  suppliers  in  the  travel  industry,  such  as,  national 
tourist  organization  services,  scheduled  rail  and  other  sur- 
face mass  transportation,  land  tours,  cruises,  events,  dining, 
non-hotel  accommodations,  meeting  services,  rental  items 
from  PCs  to  planes  to  temporary  employees,  and  a  broad 
area  known  as  "destination  information."  It's  no  exaggera- 
tion to  say  that  travel  information  services  to  date  have  only 
scratched  the  surface  of  what  travelers  and  travel  managers 
'Aould  like  to  have  and  will  pay  for.  This  unmet  need  can 
be  summarized  as  the  "destination  database"  void. 

Telecom  providers  are  old  hands  at  information 
publishing  in  print  and  electronic  media  and  could  expand 
their  publications  to  address  the  destination  database  void. 
Listings  of  directory  numbers  by  name  and  type  of  business 
service  are  the  core  products  of  a  local  exchange  carrier's 
information  publishing  business.  Travelers  and  tra*'el  in- 
termediaries have  an  ongoing  requirement  for  detailed  in- 
formation about  the  cities  and  regions  in  which  business 
and  leisure  travel  is  planned.  You  need  only  reflect  about 
the  unanswered  questions  you  had  before  your  most  recent 
international  trip  and  multiply  those  unanswered  questions 
by  all  international  travelers.  Most  of  those  questions  had 
answers  in  a  database  or  a  print  publication  that  you  could 
not  access  either  before  your  trip  or  during  it.  What  kinds 
of  information  beyond  reservablc  services?  Maps,  business 
and  avocational  associations,  business  leads,  recreational 
and  cultural  activities,  subject  matter  experts,  home  stay 
programs,  telephone  directories  in  roman  characters,  in 
English  or  other  languages, ,.,  the  list  is  endless.  To  such  a 
"destination  database,"  a  mechanism  for  making  reserva- 
tions may  be  added. 

Destination  databases  developed  by  national  tourist 
organizations  often  lack  a  reservations  capability,  whereas 
those  developed  by  other  enterprises  invariably  include  a 
reservations  capability.  Booking  fees  and  commissions  on 
reservation  transactions  normally  generate  more  revenue 
than  dispensing  information  (i.e.,  availability)  alone.  The 
uncertain  profitability  of  large  destination  database  provid- 
ers has  usually  resulted  in  governmental  tourist  organizii- 


tions.  such  as  the  Scottish  Highlands  and  Islands  Develop- 
ment Board  (the  HILINE  project),  or  international  associa- 
tions, such  as  the  International  Automobile  Federation  (the 
Ulysses  project),  undertaking  them.  Telecom  providers, 
however,  may  be  better  equipped  to  demonstrate  the  viabil- 
ity of  such  projects. 

Swiss  PTT  has  proven  that  destination  database^ 
with  reservations  capability,  as  a  line  of  business,  are  very 
complementary  to  the  provision  of  telecom  services.  Swiss 
PTT  designed  and  implemented  two  pilot  projects  in  the 
Swiss  State  of  Valais.  In  Saas-Fee,  Swiss  PTT  created  a 
reservations  system  for  local  hotels  and  chalets,  and  in 
Zermatt,  a  "pure"  destination  database.  Both  projects  were 
very  well  received  and  plans  were  made  to  extend  the 
service  nationally.  Although  no  one  disputes  that  destina- 
tion databases  and  res  systems  are  useful  and  can  generate 
revenue,  disputes  arise  over  who  will  pay  for  recruiting 
suppliers,  collecting  and  loading  the  data,  training  users, 
and  promoting  the  system.  The  proposed  nation-wide 
Swiss  system,  called  SwissLine,  is  still  awaiting  funding. 
The  leadership  role  that  Swiss  PTT  played  in  the  Valais 
projects  remains,  however,  as  a  model  3f  initiative  by  tele- 
com providers  in  development  of  value  added  network 
services  for  the  travel  industry.  Austria  and  several  Eastern 
European  countries  are  now  trying  to  apply  the  Valais 
model  to  their  countries. 

The  Third  Opportunity:  Electronic  Ticket  Deliv- 
ery Networks.  Electronic  Ticket  Delivery  Networks 
(ETDNs)  begin  to  solve  the  "last  mile"  problem  in  travel 
document  sales:  delivery  of  travel  documents  to  the  trav- 
eler, either  before  departure  or  while  traveling.  An  ETDN 
comprises  a  packet  network,  user  access,  and  automated 
ticketing  machines  that  dispense  air  travel  tickets,  hotel 
vouchers,  and  other  travel  documents  ...  just  as  an  auto- 
mated teller  machine  dispenses  cash,  ETDNs  and  auto- 
mated ticket  machines  should  be  to  the  travel  industry  what 
electronic  funds  transfer  networks  and  automated  teller  ma- 
chines are  to  the  banking  industry.  The  analogy  is  closer 
than  facial,  in  fact,  because  the  manufacturers  of  automated 
teller  machines  have  also  begun  to  manufacture  ticket  dis- 
pensing machines  ("TDM").  Instead  of  using  postal  serv- 
ices or  couriers,  travel  agencies  will  arrange  for  ticket  dis- 
pensing to  travelers  at  the  TDM  closest  to  the  traveler, 
anywhere  in  the  world. 

ETDNs  represent  an  important  new  consumer  of 
telecom  services  and  equipment.  Although  only  one  mega- 
CRS  (System  One)  has  agreed  lo  support  ETDNs,  competi- 
tive pressures  will  force  the  other  megas  to  join.  As  of 
press  time,  two  ETDNs  have  been  formed,  have  ordered 
TDMs,  and  plan  to  commence  operations  in  1993. 

The  Fourth  Opportunity  :  Travel  Agency  Equip- 
ment and  Agents  in  Home  Offices,  What  type  of  com- 
puter equipment  vendor  will  travel  agencies  seek  after 
agencies  are  permitted  to  use  "non-CRS"  equipment  to  ac- 
cess the  mega-CRSs?  Unlike  mo.st  businesses,  travel 
agencies  use  data  communications  all  day  long.  If  given  a 
choice  between  the  local  clone  shop  and  a  \endor  affiliated 
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with  a  major  telecom  provider,  most  travel  agencies  will 
choose  the  latter  if  prices  are  comparable.  Telecom  provid- 
ers marketing  PCs  and  peripherals  to  travel  agencies  should 
(i)  emphasize  their  understanding  of  data  communications, 
particularly  the  networks  used  by  the  CRSs  to  which  the 
agency  has  subscribed,  and  (ii)  plan  to  make  more  profit 
from  maintenance  and  support  contracts  than  from  sales  of 
PCs  and  peripherals. 

The  experience  of  most  travel  agencies  in  the  U.S. 
that  have  tried  using  agents  working  at  home  has  been  posi- 
tive. Two  approaches  have  been  used:  standalone  PCs,  and 
wide  area  network  (WAN).  In  the  former  approach,  the 
"agent  at  home"  uses  the  commercial  version  of  a  mega- 
CRS*  workstation  software.  The  commercial  version  of 
CRS  workstation  software  is  designed  for  corporate  travel 
departments  and  has  a  character-based  user  interfaces  (as 
opposed  to  a  graphic  user  interface,  like  Microsoft  Win- 
dows,  used  in  the  travel  agency  version).  The  "standalone" 
agent  at  home  may  or  may  not  have  a  voice  line  configured 
as  an  extension  on  the  travel  agency  PBX.  Data  communi- 
cations with  the  travel  agency  office  use  off-the-shelf  e- 
mail  software  and  a  commercial  packet  network. 

The  WAN  approach  to  supporting  agents  working  at 
home  is  used  in  cities  with  ISDN  service  and  is  a  good  ex- 
ample of  computer  integrated  telephony.  The  Houston  of- 
fice of  American  Express  Travel  Related  Services,  for  in- 
stance, uses  Basic  Rate  circuits  to  extend  local  area  network 
and  automatic  call  distributor  connectivity  to  the  homes  of 
travel  agents  around  the  city.  The  agents  at  home  have  all 
the  PBX,  LAN,  and  CRS  features  that  agents  at  the  main 
office  have,  including  supervisor  monitoring  and  confer- 
encing. To  date,  only  the  System  One  CRS  supports  the 
ISDN/WAN  capability. 

The  inevitability  of  "open  systems"  in  CRSs  has  al- 
ready produced  two  significant  changes  in  the  way  CRSs 
serve  travel  agents.  First,  the  Amadeus,  Worldspan,  and 
Abacus  CRSs  have  agreed  to  modify  their  systems  to  sup- 
port the  sharing  of  the  central  ingredient  of  CRSs,  the  Pas- 
senger Name  Record  (PNR).  Today,  only  the  travel  inter- 
mediary that  entered  the  PNR,  and  the  airline  or  other 
service  supplier  with  which  the  traveler  has  a  reservation, 
can  access  a  traveler's  PNR.  The  new  agreement  puts  in 
place  the  links  that  will  permit  travel  intermediaries  to 
share  PNRs.  With  these  links  in  place,  travel  agencies  that 
agreed  to  share  PNRs  could  form  an  international  consor- 
tium to  better  serve  international  travelers. 

The  establishment  of  "direct  access"  CRSs,  destina- 
tion databases,  electronic  ticket  delivery  networks,  and  the 
personal  network  built  by  travel  intermediaries  sharing 
PNRs  internationally  may  catalyze  the  formation  of  inter- 
national travel  agent  consortia.  In  one  scenario,  domestic 
agcniri  would  not  interact  with  the  mega-CRSs,  but  with 
"tlircct  access"  CRSs,  destination  databases,  and  electronic 
ticket  delivery  networks  on  behalf  of  their  clients  and  on 
behalf  of  foreign  travel  agencies  in  their  consortium.  Tlie 
mega-CRSs  would  be  bypassed. 
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The  mega-CRSs  are  well  aware  that  open  systems 
could  lower  their  revenues  and  are  undertaking  programs  to 
retain  subscribers  and  develop  new  sources  of  revenue. 
The  most  comprehensive  of  these  responses  is  the  Sabre 
Integration  Technology  Program.  Participants  in  this  pro- 
gram can  obtain  detailed  technical  specifications  for  the 
Sabre  CRS  network  and  consultations  with  Sabre's  MIS 
staff.  No  other  CRS  has  heretofore  oflered  such  assistance 
to  third  party  developers.  Sabre  has  also  now  begun  a  for- 
mal program  to  certify  third  party  products  as  interoperable 
with  its  CRS  and  £0  promote  such  products  among  its  sub- 
scribers. Another  mega-CRS,  Apollo,  will  soon  offer  its 
Focalpoint  workstation,  previously  available  only  under 
hardware  lease,  in  a  software-only  version  for  PCs.  Sabre 
and  Apollo  have  also  developed  CD-ROM-based,  interac- 
tive multimedia  services  as  "point  of  sale"  tools  for  travel 
agents. 

To  distinguish  their  services  from  those  of  "generic 
consortia"  of  travel  agencies,  these  mega-CRSs  may  expand 
interactive  multimedia  services  to  include  v>dde  area  net- 
work connectivity.  In  ten  years,  will  "travel  agency"  be 
synonymous  with  "videoconference  room"?  Will  you  log 
into  the  Apollo  global  videotex  network  from  your  hotel 
room?  Or  rent  a  video  codec  and  cellular  modem  from 
Sabre  when  you  pick  up  your  rental  car? 

The  Fifth  Opportunity:  Traveler  Services  and 
Travel  Substitutes.  Destination  databases  with  reservation 
features  may  satisfy  many  information  needs,  but  such  da- 
tabases do  not  address  the  messaging  needs  of  travelers. 
Although  increasing  numbers  of  business  travelers  carry 
notebook  computers  with  them,  "jacking  in"  to  a  data  net- 
work, much  less  an  ISDN  Basic  Rate  circuit,  in  foreign  cit- 
ies remains  a  problem. 

As  telecom  providers  become  more  aware  of  the  in- 
formation services  requirements  of  travelers,  new  oppor- 
tunities to  rent  equipment  and  sell  services  will  arise. 
Notebook  PCs  with  inboard  video  codecs  are  close  at  hmid. 
The  new  CCITT  H.320  and  subsidiary  set  of  Recommen- 
dations for  video/audio  codec  interoperability  has  been 
adopted  by  over  25  codec  manufacturers.  If  a  videoconfer- 
encing system  is  as  portable  as  a  notebook  computer,  the 
system  can  go  to  the  user,  instead  of  the  user  going  to  the 
system.  Portable  videoconferencing  may  become  so  com- 
monplace that  it  is  perceived  as  a  "more  expensive  tele- 
phone call,"  but  a  telephone  call  nonetheless,  and  its  use 
adopted  by  many  traveling  executives. 

Conclusion.  The  mega-CRSs  are  ver>  familiar  with 
the  criticisms  of  their  systems  as  being  too  focused  on  air- 
line products.  Before  the  new  regulations,  the  mega-CRSs 
•  ad  little  reason  to  change.  Now  there  are  powerful  rea- 
sons. Losing  subscribers  to  third  party  databases  vendors. 
Losing  booking  fees.  Losing  equipment  leases.  If  the 
mega-CRSs  are  deprived  of  these  revenue  streams,  thc\ 
will  respond  by  expanding  their  on-line  offerings  to  include 
"non-airiinc"  products  and  by  pursuing  some  of  the  oppor- 
tunities described  above.  There  will  be  parallel  opportuni- 


ties  for  telecom  providers  to  assist  in  the  development  of 
"direct  access"  CRSs,  destination  databases,  electronic 
ticket  delivery  networks,  and  international  networks  among 
travel  intermediaries.  However,  the  mega-CRSs  are  already 
operating  the  world's  largest  videotex  and  electronic  pub- 
lishing businesses.  Existing  operators  of  value  added  net- 
works may  have  some  sizable  competitors  or  joint  venture 
partners  in  the  very  near  future. 
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1 .  ABSTRACT 


This  discussion  group  explores  how  and  when  major  business 
users  will  be  implementing  video  conferencing,  client/server 
computing,  image  processing,  and  multimedia  applications 
based  on  interviews  with  over  250  corporations.  The  group 
will  discuss  the  impact  of  these  emerging  applications  on 
bandwidth  requirements  and  the  demand  for  new  carrier 
^^^f""^^^^'  including  switched  wideband,  SMDS,  frame  relay,  and 
AIM,  within  a  new  strategic  product  planning  framework. 


2 . 1  BACKGROUND 

In  the  spring  of  1992,  Technology 
Management  International,  Inc.  (TMI) 
completed  Network  Markets  for  the  '90s,  a 
major  study  designed  to  support  long- 
range  strategic  planning  in  the 
mainstream  North  American  business 
communications  market.  Created  for 
network  equipment  manufacturers  and 
carriers,  the  study  took  an  in-depth, 
mult idisciplinary  perspective  on  the 
future  communications  requirements  of 
large  commercial  firms  -  from  the  desktop 
to  the  carriers. 

The  impetus  behind  the  study  was  the  need 
to  better  understand  the  customer-driven 
forces  shaping  the  structure  of  future 
network  markets,  as  well  as  the 
interrelationship  between  networking 
products.  Twelve  TMI  clients,  including 
carriers,  major  computer  vendors,  and 
leading  communications  equipment 
suppliers,  supported  the  original 
-  research  and  provided  insight  on  the  cost 
and  performance  of  future  technologies. 

In  the  process  of  researching  Network 
Markets  for  the  ^90s,  TMI  developed  a  new 
framework  for  the  networking  markets,  as 
well  as  for  describing  the  evolving 
market  structure  and  the  role  of 
integrated,  multimedia  products  in  the 
marketplace.  In  this  framework, 
technologies  are  not  isolated,  but  rather 
considered  as  part  of  a  total  networking 
solution  in  a  type  of  zero-sum  game. 

For  example,  in  a  zero-sum  game,  there 
are  only  a  finite,  albeit  growing,  number 
of  desktops.  As  time  passes,  they  will 
either  be  connected  by  SNA  or  a  LAN  for 
data  and  a  PBX/Centrex  for  voice,  or  by  a 
new  integrated  multimedia  technology  that 
will  replace  all  of  today's  technologies 


Utilizing  this  framework,  it  is  possible 
to  visualize  communications  products 
within  the  context  of  the  continually 
evolving  networking  technology  and  market 
structure . 

In  the  session  at  the  1993  Pacific 
Telecommunications  Conference,  the  group 
will  discuss  communications  applications 
and  products  within  this  framework. 


2.2.  New  Networking  Framework 

TMI's  networking  framework  depicts  site- 
to-site  communications  within  a  large 
company.  The      framework  divides 

networking  functions  into  five  categories 
as  shown  in  figure  1. 

A  Applications  Classes.  The  four 
classes  of  applications  are  shown  on 
the  left  in  shaded  area  A.  They  will 
each  connect  to  a  different 
configuration  of  premises  devices  in 
area  B,  which,  in  turn,  connect  to 
carrier  services  in  area  C.  Each 
application  class  defines  a  different 
level  of  bandwidth  for  either  data  or 
isochronous  (voice  and  video) 
traffic. 

Bl  Premises  Concentration,  This  function 
involves  the  connection  of  desktop 
devices  to  a  single  logical  node  and 
then  the  subsequent  multiplexing  of 
the  resulting  communications  onto  one 
or  more  lines.  PADs,  controllers, 
LANs  and  PBXs  all  perform  the 
concentrating  function. 

B2  user  ^  Network  Switching.  This 
function  allows  users  to  selectively 
connect  to  specified  resources  or 
locations  over  a  wide  area.  Packet 
switches,  front-end  processors, 
routers,  and  PBXs  all  perform  the 
network  switching  function. 
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FIGURE  1,   NETWORKING  FRAMEWORK  FRAMEWORK 


B3  Bandwidth  Management.  These  devices 
provide  a  means  for  multiple, 
concentrated  communications  streams 
to  share  large  bandwidth  (Tl,  T3,  and 
SONET)  digital  ^^pipes."  Some 
bandwidth  managers,  for  example  Tl 
multiplexc^rs  and  diaital  access  cross 
connects  (DACS),'  have  limited 
switching  capability.  All  of  the  new 
fast  packet  (frame  relay  and  cell 
relay)  technologies  perform  bandwidth 
multii^lexing  and  switching. 

C  Carrier  Services.  These  services  can 
include  all  or  none  of  the  functions 
described  in  area  B.  For  example, 
centrex  service  performs  all  of  the 
above  functions,  leaving  only  the 
telephone  on  the  user's  desk  as  the 
customer  premises  equipment  (CPE) . 
On  the  other  hand,  a  private 
integrated  network  requires  only 
private  circuits  from  the  carrier, 
while  the  user  provides  his  own 
concentrating,  switching  and 
bandwidth  management  equipment. 


Using  this  framework,  TMI  investigated 
the  potential  for  integration  to  occur 
across  application  classes  (in  the  case 
of  multimedia)  and  across  functional 
categories  (in  the  case  of  integrated 
nodal  processors  (INP]  which  perform  both 
switch  and  bandwidth  management  for  L7^ 
internets) . 

Not  shown  explicitly  in  the  framework 
diagrams  are  the  external  communications 
requiring  public  services.  In  addition, 
the  diagrams  illustrate  a  configuration 
at  only  one  site  in  a  network.  In  order 
to  complete  the  picture,  a  comparable 
configuration  is  needed  at  every  site. 


2.3.  Study  Overview 

At  the  beginning  of  the  ^90s,  many  large 
commercial  users  had  installed  networks 
resembling  figure  2.  Data 
communications,  independent  of  voice, 
supported  an  OLTP,  terminal-to-host  type 
of  traffic.  For  large  firms,  much  of  the 
internal  voice  traffic  was  carried  on 
private  networks  comprised  of  Tl 
multiplexers  and  PBXs. 

How  will  this  picture  change  between  now 
and  the  turn  of  the  century?  TMI 
forecasts  three  key  trends  that  will 
transform  the  networking  industry: 

•  The  three-stage  migration  of  data 
applications  from  terminal-to-host 
transactions,  to  LAN  client/server 
interactions,  and  then  to  multimedia 
communications; 


The  growth  in  bandwidth  demand  driven 
by  these  new  applications;  and 


•      The  adoption  of  new  public  services 
as  replacements  for  private  networks. 

An  overview  of  these  three  major  trends 
follows . 


2.31  Migration  to  LAN  and  Multimedia 

User,  technology,  and  industry  conditions 
are  converging  to  portend  the  adoption  of 
LAN  technology  in  the  early  ^90s  and  of 
multimedia  teclinology  in  the  late  '90s. 

TMI's  interviews  with  250  users  revealed 
that  users  have  specific  application 
plans  for  new  technologies.  Based  on  the 
analysis  of  this  user  data,  TMI  found  the 
following: 
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FIGURE  ?..   TYPICAL  PRIVATE/NONINTEGRATED  NETWORK  IN  1990 


Across  almost  all  industries,  users 
are  intent  on  adopting  client /server 
computing . 


LAN  technology  is  becoming  the 
standard  for  site  concentration  of 
data  communications. 


•  There  is  a  growing  trend  toward 
technically  integrated  organizations 
in  the  user  firm.  Today,  more  than 
half  of  users'  voice  and  data 
operations  organizations  are 
combined.  These  multidisciplinary 
organizations  are  much  more  likely  to 
accept  the  new  integrated 
technologies  than  organizations 
focusing  on  a  single  technology. 

'  Adoption  of  hypertext  and  video 
applications  is  projected  to  increase 
steadily  throughout  the  decade. 

The  study  projects  the  dramatic  drop  in 
networked  devices  that  perform  terminal- 
to-host  OLTP-only  in  favor  of  client 
server  and  image  processing  applications. 
As  existing  SNA  and  X.25  technology 
cannot  cost-effectively  support  the 
bandwidth  required  by  the  new 
applications,  users  are  turning  to  LANs 
to  meet  these  needs.  Likewise,  the 
demand  for  multimedia  technology  will  be 
driven  by  hypertext  (includes  video  clips 
and  voice-annotated  documents)  and  video 
conferencing. 

In  researching  the  technology  trends,  TMI 
found  a  number  of  events  coming  together 
to  support  the  move  to  LANs  and 
multimedia,  including; 


A  drop  in  cost  that  makes  LAN 
technology  only  slightly  more 
expensive  per  desktop  than  current 
solutions . 

Rapid  improvements  in  LAN  management 
technology  that  will  make  it  easier 
for  users  to  implement  LAN  solutions. 

Cost-effective  multimedia  premises 
distribution  technology  that  is 
expected  to  be  available  in  the 
market  by  the  1995  time  frame.  (This 
includes  ATM  LANs,  802.9,  or  a 
similar  integrated  solution  that 
combines  voice,  data,  video  and  LAN 
traffic  on  a  twisted  pair  media) . 


In  terms  of  the  industry,  TMI  projects 
that  the  combination  of  a  decrease  in  the 
cost  of  bandwidth  and  the  cost  of 
compression  will  invigorate  the  demand 
for  wide-area  connectivity  for 
client/server  and  video  applications. 
The  cost  of  bandwidth  will  continue  to 
drop  as  copper  wire  facilities  are 
replaced  with  fiber  and  ATM  switching 
technology . 

The  result  is  a  dramatic  shift  in  user 
technology  preferences  to  the  new 
technologies.  Figure  3  illustrates  a 
typical  LAN  oriented  private  networks 
circa  1995.  By  the  end  of  the  decade,  a 
private  multimedia  network  may  resemble 
the  scenario  shown  in  figure  A . 
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Typical  Private  Networks  - 1995 
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FIGURE  3.   TYPICAL  PRIVATE  NETWORK  IN  1995 
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2.32  Growth  in  Bandwidth  Demand 

The  second  important  trend  is  the  growth 
and  shift  in  bandwidth  demand  from  voice 
to  data  and  video. 

While  some  analysts  are  predicting  demand 
for  gigabits/sec  bandwidth,  TMI  does  not 
foresee  the  applications  requirements 
that  would  drive  this  demand.  In 
addition/  there  are  forces  reducing  the 
demand  for  bandwidth.  CI lent /server 
applications  are  being  designed  to  move 
data  closer  to  the  user/  thereby  reducing 
off-site  traffic.  Bandwidth  requirements 
for  video  are  approaching  a  single  64 


Kbps  stream  as  a  result  of  new  video 
compression  technology  combined  with 
ever-increasing  processing  power  on  the 
desktop. 


2.33  Migration  to  Public  Carrier  Services 

TMI^s  analysis  of  private  lines  vs.  the 
emerging  carrier  services  indicates  that 
these  new  services  will  be  very 
competitive  with  private  network  options. 
TMI  sees  the  migration  to  the  new 
services  supported  by  a  convergence  of 
user,  technology/  and  industry  events  and 
conditions. 
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Typical  Public  Networks  - 1995 
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FIGURE  5.  TYPICAL  PUBLIC  NETWORKS  IN  1995 


Typical  Public  Multimedia  Network  - 1999 
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FIGURE  6.   TYPICAL  PUBLIC  MULTIMEDIA  NETWORK  IN  1999 


Users  will  be  facing  new  networking 
requirements  with  the  move  to 
client/server  and  advanced  applications. 
To  meet  these  new  requirements,  users 
will  be  reevaluating  their  network 
transmission  options.  This  evaluation 
phase  provides  an  entree  for  carriers  to 
introduce  these  new  services. 

Technically,  frame  relay  and  cell-relay 
services  offer  two  primary  features  that 
are  expected  to  hasten  their  acceptance 

in  the  market.  First,  they  are 
connectivity  services  which  run  under  the 
user  network  switching  protocols  (OSI 
level   three),    such  as   SNA  and  TCP/IP. 


Thus,  unlike  X.25  PDNs,  these  new 
services  are  transparent  to  the 
communications  protocols  running  on  the 
hosts  and  workstations.  Second,  they  are 
designed  to  meet  the  bursty  nature  of  LAN 
traffic.  Carriers  can  offer  high 
bandwidth  to  each  site  to  reduce  delay 
and  share  the  backbone  to  reduce  costs. 

Finally,  the  industry  is  pulling  together 
to  deliver  customer  premises  equipment 
(CPE),  interfaces  and  services  that  makes 
frame  relay  service  viable  today  and  that 
will  support  SMDS  in  the  near  future. 
Carriers  seem  to  understand  the  data 
communications  market  better  today  than 
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they  did  in  the  '80s.  Their  pricing  and 
marketing  u^forts  appear  to  be  meeting 
the  market's  ..leeds. 

As  a  result,  TMI  forecasts  that  a 
significant  number  of  sites,  especially 
the  smaller  sites,  will  migrate  to  public 
services  as  they  transition  to 
client /server  and  LAN-based  computing 
starting  in  1994. 

Thus,  the  typical  smaller  site  for  an 
early  adopter  will  begin  to  resemble  the 


scenario  shown  in  figure  5  by  1995.  TMI 
projects  that  many  users  will  have  an 
independent  data  network  supported  by 
frame  relay  services  and  public  VPN 
services  for  voice. 

Medium  to  large  sites,  especially  those 
with  multimedia  LANs  are  projected  to  be 
the  early  adapters  for  cell-based  carrier 
services.  By  the  end  of  the  decade,  TMI 
projects  that  25%  of  the  bandwidth  of 
large  commercial  firms  will  be  carried  on 
networks  as  shown  in  figure  6. 
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"Marketing  in  Japan"  for  PTC  '93 
Workshop,  Honolulu,  Hawaii,  January  17  - 
20,  1993 


Masaru  Kawajiri,  Telecoimuni cat ions 
Specialist,  U.S.  Eiabassy,  Tokyo; 
Telephone:  03-3224-5062;  Fax:" 
03-3589-4235 


The  Japanese  market  for 
telecommunications  equipment  and 
services,  the  estimate  volume  of  which 
is  in  excess  of  80  billion  dollars, 
provides  an  opportunity  to  foreign 
companies  to  compete  not  only  with 
domestic  Japanese  companies  but  also 
with  well-established  foreign  companies 
in  Japan.     Based  upon  over  20  years  of 
his  experiences  helping  U.S.  companies 
for  their  market  access  in  Japan,  the 
telecommunications  specialist  at  the 
U.S.  Embassy,  Tokyo,  describes  how 
effectively  marketing  should  be  done  to 
succeed  in  Japan. 

1.  For  new~to~market  companies:     If  a 
firm  has  not  done  business  previously  in 
the  Japanese  market,  it  is  suggested 
that  they  first  find  out  whether  their 
product  has  sales  potential  in  the 
Japanese  market. 

Specifically,  a  firm  should  find  out: 

a.  What  companies  are  selling  a 
comparable  product  locall;^'; 

b.  What  is  the  csual  sales  channel  for 
getting  the  product  into  the  market; 

c.  What  is  the  price  of  comparable 
products ; 

d.  What  is  the  best  way  to  get  sales 
exposure  in  the  market; 

e.  Whether  products  meet  NTT  (Nippon 
Valegraph  and  Telephone)  network 
requirements,  if  they  are  for  telephone 
company  use; 

f.  Whether  the  products  are  required  to 
obtain  JATE  (Japan  Approvals  Institute 
for  Telecommunications  Equipment) 
approval  for  connecting  with  PSTN? 

g.  If  the  product  is  a  radio  terminal, 
whether  it  meets  MKKK  (Musen  Kensa 
Kentei  Kyokai)  requirements  for  avoiding 
interference  with  other  radio  stations; 

h.  Who  might  be  interested  and 
qualified  to  represent  or*  purchase  your 
product  in  the  market; 

2 .  Key  to  success : 

a.     A  company  that  wants  to  effectively 
expand  its  market  in  Japan  should  have  a 
presence  there! i     The  Japanese  telecom 
customer  is  very  discriminating. 
Foreign  companies  without  a  presence  in 
Japan  are  at  a  significant 


disadvantage.     Japanese  customers  prefer 
dealing  with  suppliers  that  are  close 
by.     Dealing  with  companies  that  are  not 
sufficiently  represented  in  Japan  is 
regarded  as  "risky.  ♦*    They  view 
communicating  in  another  language  with  a 
company  6,000  miles  away  as  a  major 
inconvenience . 

b.  Having  "presence"  in  Japan  infers 
"Japanization  or  localization"  of  both 
customer  management  and  product 
engineering.     That  means  the  foreign 
company  commits  its  resources  to  open  up 
a  representative  office  in  Japan,  or 
establishes  a  Japanese  subsidiary 
("Kabushiki  kaisha")   in  order  to  support 
its  customers  in  the  same  way  as  the 
Japanese  telecom  manufacturers  do  for 
their  customers. 

c.  The  foreign  company's  office  should 
be  staffed  by  Japanese  speaking 
engineering  staff  and  Japanese  speaking 
marketing  staff  that  is  given  sufficient 
autonomy  to  make  decisions  without 
having  to  constantly  seek  approval  from 
corporate  headquarters.     Similarly,  the 
Japan  operation  must  be  given  sufficient 
resources  for  meeting  requirements  of 
customers,  and  agents/distributors,  or 
OEM  partners.     Because  the  typical 
Japanese  customers  are  "veiry  demanding", 
their  requests  must  be  responded  on  a 
timely  manner.     Successful  foreign 
companies  in  Japan  operates  in  this 
fashion. 

d.  Is  there  a  role  for  expatriates  in 
the  Japan  office?    Simply  stated,  yes. 
The  expatriate  can  be  a  good 
communicator  between  the  Japan  office 
and  its  headquarters,  and  he  could  be 
effective  for  the  home  office  to  better 
understand  the  Japanese  mentality  in 
doing  business  in  Japan.     The  expatriate 
can  play  an  important  role  for 
explaining  unique  Japanese  business 
practices  to  the  home  office.    On  the 
other  hand,  the  Japanese  customers  view 
the  role  of  such  an  expatriate  as  a 
commitment  to  the  Japanese  market. 
However,  when  the  Japan  office  does  not 
have  an  expatriate,  the  reporting  on 
marketing  in  Japan  is  often  neglected 
and,  consequently,  the  home  office  is 
not  informed  well  of  what  is  happening 
in  Japan. 
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e.  Appointing  distributors:  Typically, 
a  foreign  company  comes  over  to  Japan  to 
introduce  its  product  and  appoints  a 
distributor  either  on  an  exclusive  basis 
or  on  a  non-exclusive  basis.  Selling 
imported  products  through  one 
distributor  alone  naturally  limits  the 
sales  level  for  several  reasons.  One 
reason  is  that  the  distributor  already 
represents  other  products  and  has  other 
priorities,  and  another  factor  is  the 
Japanese  keiretsu.     Often  a  single 
distributor  is  unable  to  penetrate  all 
corporate  groupings. 

f .  An  effective  solution  to  the 
distribution  problem  is  to  define  one's 
market  presence  by  opening  one's  office, 
thereby  gaining  control  over 
distributors  and  expanding  OEM 
arrangements  with  Japanese 
manufacturers . 

3.  Know  Your  Competitors: 

a.  Market  entrants  will  face 
competition  not  only  with  the  Japanese 
companies  but  also  with  well  established 
foreign  companies  in  Japan.  Remember, 
Japanese  customers  prefer  dealing  with 
••easy  suppliers".     "Easy  suppliers"  mean 
that  they  speak  Japanese,  think  like 
Japanese,  and  resolve  problems  like 
Japanese. 

b.  "Moshiwake  Arimasen"  or  "I  am 
sorry."     Should  a  product  fail  at  the 
customer's  site  upon  delivery,  the 
Japanese  customer  expects  the  president 
of  the  supplier  being  accompanied  by  the 
product  design  engineers  to  come  over 
and  apologize:  "Moshiwake  Arimasen, 
Owabi  Moshiagemasu"  meaning  "No  excuse, 
we  are  very  sorry".     These  expressions 
imply  that  the  supplier  will  take  the 
responsibility  for  whatever  happened  to 
the  product  delivered  and  ask  the 
Japanese  company  to  continue  long-term 
business  relations,  even  if  there  is 
doubt  in  the  mind  of  the  foreign 
executives  that  the  failure  of  the 
equipment  may  not  be  entirely  their 
respons  ib  i 1 ity . 

4.  Do's  and  Dent's  of  How  to  Do 
Business  101: 

For  foreign  companies  not  familiar  with 
Japanese  business  practices,  the 
following  tips  may  be  helpful: 

a.  Cold  Calls:     Many  foreign  companies 
make  "cold  calls."    Typically,  these 
companies  write  to  the  top  executive  of 
the  Japanese  companies  and,  sooner  or 
later,  start  complaining  about  not 
hearing  from  them.     The  reason  for  the 
lack  of  response  is  that  such  letters 
generally  are  filed  in  the  wastebasket. 

b.  Proper  introduction:  A  firm  needs  a 
proper  introduction  to  Japanese  firms. 


Remember  the  one  who  does  an 
introduction  for  you  bears 
responsibility  for  the  consequence  of 
your  doing  business  in  Japan.     If  your 
firm  causes  any  inconvenience  to  the 
Japanese  company,  the  individual  who 
introduced  you  will  be  blamed  for 
introducing  a  person/firm  that  results 
in  contentious  business  relationships. 

c.  Avoid  sending  English  brochures: 
Translating  product  brochures  into 
Japanese  sends  an  important  message: 
••We  are  a  firm  interested  in  and 
dedicated  to  the  Japanese  market."  For 
personal  meetings,  hire  an  interpreter. 
You  may  be  warmly  received  over  a  cup  of 
warm  green  tea,  but  this  does  not 
necessarily  mean  that  your  English 
presentation  of  the  product  was  also 
warmly  accepted.     A  fluent  English 
speaking  employee  who  meets  with  foreign 
business  persons  would  be  put  in  a 
difficult  position,  because  he  has  to 
spend  a  great  deal  of  resources 
translating  your  English  brochures  into 
Japanese  in  order  to  circulate  "Ringi" 
document  for  approval  from  each  division 
involved  and  from  the  top  executive 
level.     Most  of  the  company  employees, 
particularly  those  responsible  for 
technical  evaluation  of  products,  are 
not  proficient  in  English. 

d.  Put  yourself  in  the  position  of  the 
Japanese  customer:    As  a  himan  being  the 
person  who  has  received  the  English 
brochures  would  turn  to  an  "easy" 
company  which  has  the  similar  products 
and  speaks  Japanese.     You  can  provide 
English  brochures,  only  when  you  believe 
that  every  customer  in  the  world  wants 
your  products  and  that  no  one  else  can 
make  the  similar  products. 

e.  Do  not  expect  to  cut  the  deal  at  the 
same  pace  as  in  your  home  country. 
Japanese  firms  need  to  feel  comfortable 
with  their  suppliers  to  develop  a  level 
of  trust.     An  impatient  foreign  company 
expects  that  they  can  cut  the  deal 
"overnight"  as  in  the  home  country. 
Even  if  you  are  travelling  to  Japan  X2 
times  a  year  just  because  you  do  not 
have  a  presence  but  only  represented  by 
a  distributor,  your  deal  with  the 
customer  would  take  almost  forever. 

5.     Regulatory  environments:     Even  if 
your  product  meets  the  FCC  Part  68 
requirements,  the  product  will  not  be 
accepted  in  Japan.     You  need  to  go  to 
JATE  for  certification  for 
interconnecting  with  PSTN,     if  your 
product  is  T-I  type  of  data 
communications  equipment,  you  need  to 
find  out  what  kind  of  leased  lines  are 
available  and  what  kind  of  interface 
requirements  you  need  to  meet,     in  this 
case  it  is  suggested  that  you  consult 
with  NTT. 
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6.  Japan's  telecom  deregulation:  The 
Japanese  Government  liberalized  the 
telecom  industry  in  1985  thereby 
privatizing  fVTT  and  allowing  new  common 
carriers  to  compete  with  NTT  and  KDD. 
As  a  result ,  to  date  there  are  over  60 
"new  common  carriers"  being  established 
in  Japan.     According  to  the 
Telecommunications  Business  Law,  those 
who  own  and  operate  the  transmission 
facilities  are  called  "Type  I"  and  those 
who  lease  circuits  from  Type  I  for 
providing  valued  added  communications 
for  others  are  called  "Type  li."  The 
definition  of  "common  carriers"  in  Japan 
differ  from  that  of  the  United  States 
where  the  difference  is  made  whether  the 
one  offers  "basic  services"  or  not. 

7.  Conclusion:     it  is  often  said  that 
the  Japanese  market  leads  to  the  world 
market.     if  you  succeed  in  Japan,  you 
will  be  succeeding  in  the  world  market, 
and  you  do  not  have  to  worry  so  much 
about  your  home  market  being  eroded  by 
the  Japanese.     Although  there  may  be 
other  factors  for  success  in  Japan,  it 
is  critical  to  establish  presence  in 
Japan  and  Japanize  your  products  and 
operations  for  that  market. 


Suggestions  for  Poraing 
Hultlnatlonal  Teleconunlc9ft  ions  Joint  Ventures 


by 


Warren  G.  Lavey  (1) 
Skaddenr  ArpSr  Slate r  Meagher  &  Ploa 
Chicago r  IlllnoiSr  USA 


The  formation  and  development  of  agreements  for 
multinational  telecommunications  joint  ventures  require  creativity 
and  flexibility  as  well  .s  expertise  in  telecommunications  and 
transactions.     This  paper  reviews  certain  issues  involving  minority 
shareholder  protections  and  contributions  of  and  constraints  on 
shareholders . 


Privatized  landline  telephone 
franchises  and  cellular  radio  licenses  are 
often  awarded  to  multinational 
telecommunications  joint  ventures. 

Governments  in  developed  as  well  as 
developing  countries  have  encouraged  the 
formation  of  consortia  of  experienced  foreign 
telecommunications  operators  (sometimes  from 
several  countries  with  a  range  of  experience 
and  resources)  together  with  domestic 
companies  which  can  contribute  to  the  success 
of  the  venture  and  also  benefit  from 
associating  with  the  foreign  companies.  The 
composition  of  telecommunications  consortia 
may  be  an  important  part  of  the  trade 
relationships  between  governments. 

Even  if  not  required  by  the 
governments'  rules  for  awarding 
telecommunications  franchises  and  licenses, 
such  multinational  joint  ventures  can  emerge 
from  the  participating  companies'  desires  to 
strengthen  their  credentials  reflected  in  an 
application,  pool  resources,  lessen  political 
risks,  and  create  the  most  efficient 
management  team. 

Structurina  and  developing  legal 
agreements  for  mulcinat ional 
telecommunications  joint  ventures  pose 
special  challenges.     Aside  from  the  normal 
differences  in  business  style  present  in 
transborder  transactions,  the  basic  goal  — 
to  create  a  viable  telecommunications  venture 
consistent  with  the  diverse  interests  of  the 
venturers  —  is  complicated  by  several 
factors. 

For  example,  the  scope  of  a 
telecommunications  ventu.  =  may  be  uncertain 
at  its  inception  in  light  of  changing 
technologies  (e.g. ,  wireless  or  switched 
video)  or  business  opportunities   (e.g. , 
information  services,   international  services 
and  facilities,  or  telecom  equipment 
manufacturing).    Some  participants  may  be 
unwilling  to  allow  the  joint  venture  to 
compete  against  their  other  interests  or 


otherwise  pursue  certain  lines  of  business, 
while  other  participants  may  view  these  lines 
of  business  as  valuable  and  synergistic  with 
the  joint  venture. 

As  another  illustration,  certain 
aspects  of  the  structure  or  even  the  entire 
legal  documents  may  be  subject  to  evaluation 
by  the  government,  and  may  affect  the 
consortium's  ability  to  win  a  franchise  or 
license.    Government  review  can  limit  the 
terms  of  the  agreements  and  require 
provisions  not  ordinarily  acceptable  to  some 
companies  or  not  ordinarily  contained  in  such 
documents.     (On  the  other  hand,  some  award 
processes  rely  on  auctions  and  are  blind  to 
most  or  all  aspects  of  a  joint  venture's 
structure . ) 

Additionally,  the  multinational 
telecommunications  joint  ventures  create 
strange  bedfellows.     Because  of  the  limited 
number  of  world-class  telecommunications 
operators  and  manufacturers,  companies  in  one 
joint  venture  may  simultaneously  be  competing 
for  a  license  in  another  country  or  even  for 
another  type  of  license  in  the  same  country 
as  the  joint  venture.     Moreover,  these 
companies  may  also  be  engaged  in  supplier- 
customer  relationships,  interconnection 
disputes,  and  other  joint  ventures  that  are 
experiencing  difficulties.     These  complex, 
multifaceted  relationships  affect  the 
participants'  willingness  to  share 
information  and  technology,   to  rely  on  each 
other's  management  services  and  procurement 
decisions,  etc. 

There  is  no  single  magic  formula 
for  forming  multinational  telecommunications 
joint  ventures.    Moreover,  the  legal 
framework,  operating  conditions,  business 
plans,  and  risks  of  each  joint  venture  are 
unique.     Yet,  too  often  firms  approach  the 
process  of  structuring  and  developing  legal 
agreements  for  the  joint  ventures  with 
unrealistic  expectations  and  inflexible 
demands.     Successfully  completing  this 
process  requires  a  special  combination  of 
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industry  and  country  knowledge,  regulatory 
expertise,  transaction  experience  and 
adaptability  in  structuring  and  documenting  a 
joint  venture. 

This  paper  outlines  some  impot  **ant 
issues  and  alternative  mechanisms  that  may  be 
useful  in  forming  these  joint  ventures.  The 
issues  Call  into  two  categories: 

(1)  minority  shareholder  protections;  and 

(2)  contributions  of  and  constraints  on 
shareholders . 

1.    Minority  Shareholder  Protections 

The  development  of 
telecommunications  systems  pursuant  to 
franchises  and  licenses  requires  substantial 
investments  by  the  participants  in  a  joint 
venture  and  represent  substantial 
opportunities  for  them.  Accordingly, 
minority  shareholders  or  partners  seek 
protections  against  a  wide  range  of  possible 
adverse  conditions  derived  from  decisions  by 
the  joint  venture,  factors  controlled  by  the 
government,  demand  and  competition  in  the 
marketplace,  considerations  affecting  a 
participant  unrelated  to  the  venture,  etc. 

Yet,  telecommunications  joint 
ventures  may  be  limited  in  the  range  of 
feasible  minority  shareholder  protections. 
The  following  list  describes  some  options  and 
the  possible  limitations:     (a)  exit/sale  of 
interest;   (b)  supermajority  voting; 

(c)  provisions  of  services  and  officers;  and 

(d)  restrictions/requirements  in  the  joint 
venture  agreement. 

(a)    Exit/Sale  of  Interest. 

As  extrene  actions  to  protect  a 
minority  shareholder,  the  shareholder  might 
exit  from  the  joint  venture  before 
significant  capital  investments  are  required 
or  through  sale  of  its  interest. 
Telecommunications  joint  ventures  may  face 
certain  inherent  limitations  on  these 
actions. 

First/  the  government  may  want 
assurance  that  the  participants,  or  at  least 
certain  key  participants,  will  continue  to  be 
involved  in  developing  and  operating  the 
telecommunications  system  for  at  least 
Several  years.     Next,  even  without  this 
restriction,  the  government  may  require  its 
prior  approval  for  any  change  in 
shareholders,  and  may  limit  the  universe  of 
potential  transferees  based  on  nationality, 
qualifications  as  a  telecommunications 
operator,  etc.     Third,  the  joint  venture  may 
be  dependent  on  a  shareholder  as  a  supplier 
of  certain  services  and  technologies  which 
would  be  disrupted  by  exit  or  that 
shareholder  from  the  joint  venture. 


(b)     Supermaior itv  Voting. 

Another  common  minority  shareholder 
protection  involves  supermajority  voting  on 
certain  decisions,  such  as  key  officers, 
capital  budgets,  business  plans,  new  lines  of 
business,  major  contracts,   issuances  of 
stock,  changes  in  by-laws,  and  changes  in 
articles  of  incorporation.     These  protections 
may  apply  to  board  decisions  and/or 
shareholder  votes.     It  is  also  possible  that 
these  voting  provisions  would  kick-in  based 
on  some  objective  performance  criteria,  such 
as  the  joint  venture's  earnings,  revenues, 
network  size,  service  quality,  or  market 
share. 

Again,  there  may  be  certain 
sensitivities  about  these  mechanisms  in 
telecommunications  joint  ventures.  While 
some  governments  allow  foreign-controlled 
joint  ventures,  others  do  not;  these 
mechanisms  may  be  viewed  as  undue  influence 
by  foreign  minority  shareholders.  Moreover, 
governments  may  be  concerned  about  deadlocks 
and  unmanageable  joint  ventures  caused  by 
supermajority  voting.     Similarly,  these 
provisions  create  the  possibility  of 
decisions  biased  to  the  interests  of  one 
shareholder  but  contrary  to  maximizing  the 
performance  of  the  joint  venture  (such  as 
purchasing  equipment  manufactured  by  one 
shareholder  or  failing  to  pursue 
opportunities  which  may  compete  with  another 
shareholder).     Finally,  the  inherent 
uncertainties  facing  these  operations 
(including  untested  telecommunications 
demand,  competition,  economic  growth  and 
technologies)  cowplicate  the  use  of 
performance-based  crit«rla  for  supermajority 
voting. 


(c)    Provision  of  Services  and 


Officers. 


Other  ways  that  minority 
shareholders  can  influence  a  joint  venture 
beyond  their  voting  positions  are  through 
providing  services  and  officers  to  the  joint 
venture.    Roles  in  engineering,  procurements, 
construction,  marketing,  finance,  etc.  can 
give  certain  shareholders  substantial 
influence  over  the  joint  venture  and, 
consequently,  protection  of  their 
investments. 

The  preceding  concerns  about  undue 
influence  by  foreign  minority  shareholders 
and  bias  toward  a  shareholder's  manufacturing 
and  interests  also  may  apply  to  these 
mechanisms.    Moreover,  this  method  of 
minority  shareholder  protection  is  not 
simultaneously  and  equally  available  to  all 
shareholders;  one  shareholder's 
disproportionate  influence  through  the 
provision  of  services  and  officers  causes 
diminished  influence  of  other  shareholders. 
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Generallyr  all  shareholders  benefit  from  an 
open  selection  of  the  mo?t  efficient 
providers  of  services  and  the  most  qualified 
officers.     The  government's  selection  process 
may  be  wary  of  a  consortium  whose  operational 
and  finance  decisions  are  dominated  by  one 
minority  shareholder. 

(d )     Restrict  ions/Requirements  in 
the  Joint  Venture  Agreement, 

Finally,  the  joint  venture 
agreement  can  specify  certain  restrictions 
and  requirements  which  bind  the  joint  venture 
and  require  unanimity  or  a  high  superma jor ity 
approval  to  amend. 

The  danger  of  these  limitations  is 
deadlock  among  the  participants  as  the  joint 
venture  itself  and  each  participant 
individually  face  uncertain  risks  and 
opportunities.     The  process  of  amending  the 
joint  venture  agreement  can  be  burdensome. 
While  these  limitations  may  protect  the 
interests  of  some  participants,  they  may 
decrease  the  value  of  participating  in  the 
joint  venture  to  others. 

2.     Contributions  of  and  Constraints  on 
Shareholders . 

A  joint  venture  is  what  the 
shareholders  make  of  it.     Some  of  the  key 
contributions  that  shareholders  can  make  to  a 
joint  venture  include  use  of  trained 
management  personnel  (engineering,  marketing, 
information  systems,  construction,  operation, 
procurements,  etc . ) ;  management  of 
relationships  with  labor  and  government; 
access  to  proprietary  technologies  and  trade 
secrets;  use  of  real  property  for  locating 
teleconnunicat ions  facilities;  use  of 
preferred-customer  relationships  with 
equipment  vendors;  access  to  networks  that 
will  be  interconnected;  customer  base;  and 
financing . 

With  each  potential  contribution, 
two  questions  arise.     First,  how  will  the 
decision  as  to  the  contr ibutor ( s )  be  made? 
For  example,  a  switch  manufacturer  might  be 
willing  to  participate  in  a  joint  venture 
only  if  it  were  assured  of  supplying  the 
switches  in  the  joint  venture  agreement;  it 
might  be  unwilling  to  leave  this  decision  to 
a  majority  vote  of  shareholders  at  the  time 
of  the  procurement.     If  multiple  shareholders 
have  overlapping  areas  of  competencies,  they 
may  want  to  have  their  responsibilities 
worked  out  before  commencing  the  joint 
venture.     On  the  other  hand,  the  other 
shareholders  and  the  government  may  want  the 
joint  venture  to  have  access  to  multiple 
sources  of  supply,   including  suppliers  who 
are  not  shareholders,  particularly  in  light 
of  uncertain  technological  and  marketplace 
developments . 
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Second,  for  shareholders* 
contributions,  how  should  they  be  priced  to 
the  joint  venture?    They  could  be  provided 
•*free*'  (as  part  of  a  shareholder's 
participation  in  the  joint  venture),  at 
"cost"  (however  defined,  which  may  lead  to 
accounting  disputes),  at  a  market  price  (but, 
some  contributions  may  not  be  available  from 
the  shareholder  or  third-party  suppliers  on 
an  unbundled  basis  in  arm's-length 
transactions),  on  a  most-favored-nation  or 
discounted  basis,  at  a  predetermined  price, 
or  even  based  on  some  performance  measure 
(e.g.,  management  services  compensated  by  a 
percentage  of  net  income  or  revenue).  Again, 
the  government's  rules  or  review  process  may 
be  concerned  about  the  joint  venture 
funneling  funds  to  certain  shareholders  via 
payments  for  services  and/or  equipment. 

Regarding  possible  constraints  on 
shareholders,  their  basic  areas  —  non- 
competition against  the  joint  venture  and 
non-disclosure  of  confidential  information  — 
are  not  as  simple  as  may  appear  for 
telecommunicat  ions  joint  ventures . 

One  problem  for  non-competition 
constraints  involves  defining  the  joint 
venture's  scope  of  activities.  Precise 
limits  on  a  joint  venture's  offerings  and 
geographic  areas  of  opr^ration  facilitate  the 
specification  of  non-competition  constraints. 
Even  so,  the  potential  for  new  service 
offerings  cr^sated  by  technological  changes 
makes  it  difficult  to  delineate  opportunities 
reserved  for  the  joint  venture  from 
opportunities  reserved  for  shareholders  or 
available  for  both  the  joint  venture  and 
shareholders.     Similar  problems  arise  from 
the  bundling  and  unbundling  of 
service/equipment  offerings  in  response  to 
changes  in  the  marketplace.  Moreover, 
certain  time  limitations  on  non-competition 
constraints  may  be  reasonable. 

As  for  non-disclosure  constraints, 
shareholders  are  concerned  about  sharing 
their  trade  secrets  with  the  joint  venture 
and  other  shareholders.    Recall  that 
shareholders  in  one  joint  venture  may  compete 
or  have  a  supplier/customer  relationship  in 
other  activities.     Yet,   it  is  difficult  to 
identify  unauthorized  users  of  many  trade 
secrets .     Joint  venture  agreements  should 
also  address  rights  to  information  developed 
by  the  joint  venture . 


(1)     Partner,  Skadden,  Arps,  Slate,  Meagher  & 
Flom  (Chicago,  Illinois  U.S.A.).     B.A.,  M,S,, 
Harvard  University;  Dip.  Econ.,  Cambridge 
University,  J,D,,  Harvard  Law  School. 
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1.  ABSTRACT 

The  rapid  growth  of  the  optical  submarine  cable  network  has  resulted  in  many  new  cable  designs  being 
deployed  with  totally  different  jointing  technologies.  This  has  serious  implications  for  the  efficiency  of 

system  maintenance  due  to  the  expense  and  complexity  of  providing  a  shipboard  jointing  service. 
This  paper  explains  the  problem  and  how  it  has  been  overcome  with  the  introduction  of  a  standardised 
approach  to  optical  submarine  cable  jointing.  It  also  details  the  many  additional  cost  saving  benefits 
whi'-h  are  facilitated  by  this  new  technology. 


2.  INTRODUCTION 

The  world's  communications  network  has  expanded  rapidly 
since  the  successful  installations  of  the  first  international 
fibre  optic  submarine  cable  across  the  Europca.i  North  Sea 
in  1986  and  the  first  transcontinental  cable  across  the 
Atlantic  Ocean  in  1988. 

This  relatively  new  technology  has  enabled  the  provision  of 
high  circuit  capacities  at  low  cost,  precisely  the  opposite 
scenario  to  the  analogue  co-axial  systems  which  preceded 
the  optical  era.  As  a  result  the  total  demise  of  the  analogue 
submarine  cable  network  is  now  in  sight. 

The  expiring  analogue  technology  was  mature  with  stable 
designs  and  only  a  few  dominant  cable  manufacturers  able  to 
compete  in  this  highly  specialised  market.  This  was  due  to 
the  requirement  for  expensive  submerged  amplification 
(repeater)  equipment  every  10  km  or  so  to  get  reasonable 
circuit  capacity  onto  individual  cable  systems. 

Conversely,  the  development  of  optical  submarine  cable 
technology  is  still  in  its  infancy.  Factorially  higher  capacities 
are  now  possible  with  repeater  spacing  in  excess  of  100km. 
This  has  led  to  substantial  growth  of  the  submarine  cable 
network  with  many  manufacturers  entering  the  submarine 
cable  market  for  the  first  time.  As  a  result  there  is  an 
increasing  variety  of  cable  designs,  each  associated  with  its 
respective  manufacturer's  jointing  technology. 

This  situation  is  attractive  for  prospective  cable  owners  at 
the  procurement  stage  as  it  widens  opportunities  for  cable 
system  purchase  by  competitive  tender.  However,  it 
potentially  leads  to  a  complex  and  expensive  maintenance 
infrastructure.  This  is  due  to  the  number  of  different 


jointing  techfiologies  which  would  have  to  be  available  on 
board  the  world's  existing  cableship  fleet. 

BT  Marine  and  AT&T  have  overcome  this  problem  by 
forming  a  consortium  with  Alcatel  and  KDD  to  introduce  a 
standardised  approach  to  optical  submarine  cable  jointing. 
This  new  technology  is  known  as  UNIVERSAL  JOINTING 
AND  COUPLING  or  "UJ/UC".  It  is  already  in  service  in 
the  Atlantic  on  TAT  9  and  has  now  been  accepted  for  use  on 
all  of  the  other  major  optical  submarine  cable  systems  to  date 
This  includes  TASMAN  2,  PacRimEast,  PacRimWest,  APC 
and  TPC-4  in  the  Pacific  region. 

This  paper  explains  why  a  standardised  method  of  jointing  is 
necessary,  provides  information  about  the  technology  us«l 
and  explains  the  many  benefits  which  cable  owners  derive 
from  its  introduction. 


3,     WHY  IS  A  STANDARD  JOINTING  METHOD 
NECESSARY? 

During  the  early  1980's  the  four  prime  analogue  submarine 
cable  manufacturers  were  investing  heavily  to  develop  an 
optical  capability,  each  taking  a  unique  approach  to  solving 
the  many  diverse  technical  problems.  By  1986  each  had  a 
viable  product,  short-haul  systems  were  being  installed  and 
long-haul  transoceanic  systems  were  being  planned. 

The  need  for  a  standard  jointing  method  was  perceived  by 
prospective  long-haul  cable  owners  in  the  Atlantic  and  Pacific 
regions  at  a  very  early  stage,  even  before  such  cables  were 
installed.  This  was  because  it  was  recognised  that  the  new 
optical  systems  had  to  be  maintained  within  the  existing  zone- 
based  cableship  agreement  infrastructure. 
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The  ship  agreements  provide  for  fully  equipped  cableships  to 
be  available  for  repairs  24  houiL  a  day.  365  days  a  year  in 
several  maintenance  zones  around  the  world.  The  provision 
of  a  jointing  service  for  all  types  of  analogue  co-axial  cables 
was  easily  accommodated  within  these  ship  agreements. 
The  jointing  equipment  was  relatively  simple  and  hence  low 
cost,  the  associated  jointer  training  being  equally 
straightforward. 

However,  the  emerging  optical  jointing  technology  was 
complex  and  expensive,  jointer  training  requirements  more 
sophisticated.  In  addition,  jointing  time  was  much  longer 
and  required  the  routine  shift  working  of  jointers  to 
complete  repairs,  thus  forcing  an  increase  to  their  numbers 
and  further  increasing  costs.  With  four  manufacturers 
offering  different  but  equally  expensive  jointing  solutions, 
the  case  for  a  standard  jointing  method  quickly  became 
apparent. 

During  these  early  stages  the  prospective  cable  owners  tried 
to  persuade  manufacturers  to  co-operate  by  adopting  a 
common  approach  to  jointing  methods,  but  without  much 
success.  In  retrospect,  the  reasons  are  obvious  -  cable 
manufacturers  needed  to  be  secretive  about  their  respective 
cable  designs  in  the  hope  of  obtaining  a  leading  edge  in  a 
fiercely  competitive  market. 

Against  this  background,  co-operation  by  manufacturers  to 
introduce  a  standardised  approach  to  jointing  was  an 
impossible  Cable  Owner  expectation. 

As  cableship  operators,  BT  Marine  and  AT&T  were  very 
concerned  about  this  situation.  The  problems  were  brought 
sharply  into  focus  in  1988  following  the  installation  of 
TAT-8.  This  transatlantic  system  was  supplied  by  three  cable 
manufacturers  -  AT&T  (Simplex  USA),  Alcatel  Cable 
(France)  and  STC  (UK).  It  was  entered  into  the  Atlantic 
Cable  Maintenance  Agreement  (ACMA)  for  which  there 
were  then  five  maintenance  cableships  operated  by  AT&T, 
FT,  Teleglobe,  BT  and  Telefonica. 

To  get  total  flexibility  the  five  ships  would  have  to  be 
equipped  with  three  jointing  technologies  and  all  jointers 
trained  In  practice  this  would  have  been  prohibitively 
expensive  and  the  cable  owners  opted  for  a  cheaper  solution. 
This  unfortunately  reduced  ship  flexibility  by  restricting  the 
capability  of  most  ships  to  only  one  jointing  technology. 

As  a  result  of  this  experience  BT  Marine  and  AT&T  decided 
to  co-operate  on  the  development  of  a  jointing  system  which 
would  be  Infinitely  adaptable  to  varying  cable  designs  yet 
maintain  a  standard  approach  for  the  actual  jointing 
hardware  -  the  basic  concept  for  "UJ/UC*\ 


4.     UJ/UC  HARDWARE 

All  jointing  systems  for  deep-sea  repeatered  optical 
communication  cables  require  the  following: 


a.     Connection  of  fibres 

b      Reinstatement  of  the  tensile 
strength  of  the  cable 

c.  Provide  pressure  resistance  for  up 
to  8  km  depth  of  water 

d.  Maintain  conductivity  of  power 
transmission  path. 

e.  Maintain  insulation  of  power 
transmission  path 

f  Provide  adequate  mechanical 
protection  from  environment 
(e.g.  against  fishing  activity) 

The  UJAJC  Jointing  hardware  consists  of  Equipment  (used  to 
construct  the  joint)  and  Piece  Parts  (the  component  parts  of 
the  joint  itseb^- 

4.1    UJ/UC  EQUIPMENT 

UJAJC  equipment  has  to  be  capable  of  a  range  of  operating 
parameters.  This  is  necessary  to  provide  the  required 
flexibility  to  cope  with  an  increasing  variety  of  cable  designs. 
This  is  particularly  true  of  the  moulding  system  which  is 
required  to  reinstate  cable  insulating  materials,  as  different 
densities  of  polymer  are  used,  depending  on  the  cable 
manufacturer. 

The  equipment  currently  recommended  by  the  UJ/UC 
Consortium  is  comprised  of  the  following  items: 

AT&T  *SAMS*  Moulding  Equipment 
(reinstatement  of  insulation) 

BTM  Air  Hytrel  Stripper 
(required  for  STC  cable) 

AT&T  Chemical  Hytrel  Stripper 
(required  for  Simplex  cable) 

BTM  X-Ray  Camera 
(Radiography  of  Mouldings) 

State  of  ihe  Art  Fibre  Fusion  Equipment 
(connection  of  fibres) 

A  range  of  ancillary  tools 

The  UJ/UC  Consortium  have  a  policy  of  continuous 
improvement  and  equipment  upgrades  are  introduced  when 
commercially  available,  provided  of  course  that  they  are  cost 
effective  and  compatibility  with  the  UJ/UC  philosophy  is 
maintained. 
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Figure  1.  Universal  Joint  Exploded  View 
of  Core  Components 
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END-SPECIFIC  PIECE  PARTS 
RELEVANT  TO  CABLE  TYPE 
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4.2    U  J/UC  PIECE  PARTS 

The  unique  design  of  the  piece  parts  is  at  the  heart  of  the  UJ/ 
UC  philosophy. 

A  Universal  Joint  (UJ)  consists  of  end  specific  piece-parts 
and  common  piece-parts,  see  Figure  1 . 

The  end  specific  piece-parts  are  unique  to  each  cable  type 
but  all  have  a  common  purpose  in  adapting  cable  ends  to 
permit  connection  into  the  UJAJC.  In  order  to  perfonn  this 
fiinction  effectively  it  is  necessary  to  clamp  all  cable 
elements  together  to  prevent  relative  movement.  This  is 
achieved  using  a  cascaded  ferrule  -  the  main  component  of 
any  end  specific  piece-parts  kit,  see  Figure  2.  iliis 
internationally  patented  device  is  the  only  component  which 
has  to  be  specifically  designed  to  suit  the  core  requirements 
of  the  various  types  of  cable  currently  available  fiom  the 
world's  suppliers. 

A  Universal  Coupler  (UC)  is  used  to  connect  any  repeater 
housing  to  any  cable  using  the  same  common  components  as 
the  UJ. 

Thus  it  can  be  seen  that  UJAJC  technology  offers  full 
flexibility  in  enabling  any  cable  to  be  connected  to  any  other 
cable  or  repeater  housing  in  either  line  or  hybrid 
combinations.  See  UJAJC  schematic  diagram  in  Figure  3. 


5.     UJALTC  BENEFITS 

There  are  many  benefits  which  derive  from  having  a  standa'o 
approach  to  jointing  techniques  on  submarine  cable 

i  Common  Equipment 

ii.  Common  Piece-Parts 

iii.  Unified  Jointer  Training 

iv.  Spare  cable  pooling 

V.  Competitive  tender  for  spare  cable 

vi.  Security  of  supply  for  spare  cable 

vii.  Full  repair  ship  flexibility 

5.1  COMMON  EQUIPMENT 

In  the  North  Sea  today  there  are  ten  optical  submarine 
systems  supplied  by  seven  manufacturers  If  a  universal 
approach  had  not  been  adopted  by  the  North  Sea  cable 
owners  at  an  early  stage  there  would  now  be  eight  different 
jointing  technologies  in  operation  (one  of  the  manufacturers 
has  already  changed  his  jointing  system) 
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Figure  2.  Cascaded  Ferrule  Exploded  View 


With  UJ/L'C  only  one  set  of  equipment  has  to  be  purchased 
for  each  repair  ship  to  cater  for  all  existing  and  future  cable 
systems  (N.B.  Duplication  is  advisable  for  critical  items  due 
to  the  remote  nature  of  operations  on  ships  at  sea). 

5.2  COMMON  PIECE-PARTS 

UJ/UC  offers  scope  for  pooling  (sharing)  of  the  common 
piece-parts  referenced  in  para  4.2  .  Tliere  is  a  resultant 
potential  for  significant  cost  savings  as  large  strategic  stocks 
are  usually  held  by  individual  systems. 

5.3  UNIFIED  JOINTER  TRAINING 

Since  UJAJC  offers  a  common  approach  to  jointing 
techniques  and  uses  the  same  equipment,  the  amount  of 
jointer  training  required  is  greatly  reduced.  This  is  especially 
of  value  where  several  cable  types  are  to  be  maintained  by 
the  same  jointing  teams  as  is  now  the  case  in  the  Atlantic 
and  Pacific  regions. 

5.4  SPARE  CAJILE  POOLING  POTENTIAL 

One  of  the  side  benefits  of  having  a  universal  jointing  system 
is  that  spare  cable  lengths  currently  held  for  individual 
system  maintenance  can  be  pooled  as  common  spare  stock. 
The  only  constraints  are  that  the  number  and  type  of  fibres  is 
compatible  and  that  the  torsional  performance  of  the  two 
cables  to  be  jointed  is  reasonably  matched.  With  good 
planning,  cable  pools  could  lead  to  a  significant  reduction  in 
the  amount  of  cable  stored  thus  achieving  considerable 
maintenance  cost  savings. 

5.5  COMPETITIVE  TENDER  FOR  SPARE  CABLE 

.X'^.other  side  benefit  of  UJ/UC  is  that  when  additional  cable 
i.s  required  for  the  maintenance  of  any  particular  system,  it 
can  be  procured  by  competitive  tender  instead  of  purchase 
always  being  restricted  to  the  original  manufacturer.  This 
again  should  lead  to  significant  maintenance  cost  reductions. 

5.6  SECURITY  OF  SUPPLY  FOR  SPARE  CABLE 

One  of  the  features  of  the  optical  era  is  the  number  of  new 
cable  manufacturers  entering  the  submarine  cable  market. 
Many  of  them  will  no  doubt  survive  to  become  enduring 
suppliers.  However,  some  will  inevitably  go  out  of  business 
and  the  cable  designs  of  others  will  quickly  become  obsolete 

111  ihcse  circumstances  UJ/LC  provides  protection  because 
another  -manufacturer^  cable  can  be  used  to  keep  the 
obsolete  *;'.Mcm  in  service  for  as  long  as  is  required. 

5.7  F  I  LI  REPAIR  SHIP  FLEXIBILITY 

L  J  T  -r  is  mw  heconiinu  ihe  accepted  woild  standard  for 
maintenance  jointing  of  optical  submarine  cables  One  of  the 
most  important  UJAJC  benefits  is  the  flexibility  which  will  be 
available  when  all  of  the  world's  maintenance  cableship  fleet 
has  been  equipped.  This  will  lead  eventually  to  any  ship 


having  the  capability  to  repair  any  cable  anywhcie.  optimismu 
opportunities  for  faster  repairs  and  minimising  system 
downtime 

6.     UJ/UC  AND  CABLE  MANUFACTURERS 

It  is  interesting  to  note  that  all  of  the  benefits  listen  in 
paragraph  5  are  of  significant  interest  to  cable  owners  but  aie 
of  little  use  to  cable  manufacturers  Indeed  almost  all  could 
be  said  to  be  against  the  interests  of  cable  manufacturers  since 
most  will  sell  less  jointing  equipment,  less  piece-parts,  less 
jointer  training  and  even  less  cable  as  a  result  of  the 
introduction  of  UJ/UC 

UJ/UC  has  been  successful  because  cable  owners  e\  er>'\\here 
recognise  the  practical  benefits  which  the  technology  provides 
and  the  significant  long  term  savings  in  maintenance  costs 
which  will  accrue. 

BT  Marine  and  AT&T  have  representee   .eir  respecti\  e 
organisation's  cable  owning  interests  by  campaigning  for  the 
introduction  of  this  technology  to  increase  the  efficiency  of 
maintenance  ship  operations  and  to  give  greater  security  to 
systems  in  service.  During  the  early  stages  of  UJ/UC 
development  some  manufacturers  were  concerned  about  the 
introduction  of  UJ/UC  and  suggested  that  their  system 
warranties  could  be  affected  if  UJ/UC  were  used  to  repair 
their  cables.  This  problem  has  been  totally  overcome  by 
several  enlightened  cable  owners  who  have  required 
manufacturers  to  accept  use  of  UJ/UC  for  system  maintenance 
as  a  condition  of  system  purchase.  This  has  been  achieved  by 
the  inclusion  of  the  following  clause  at  the  tender  invitati<'>n 
stage  of  cable  system  procurement: 

'in  the  event  that  the  Purchasers  elect  to  provide  their  own 
alternative  maintenance  jointing  technology  for  use  with  the 
Contractor's  cible  design(s)  the  Contractor  shall 

a)  agree  that  the  use  of  such  alternative  maintenance  jointing 
technology  (including  equipment  and  piece  parts)  will  not 
invalidate  the  Contractor's  system  warranty  provided  only 
that  sample  joints  constructed  by  the  Purchaser  or  its 
subcontractor  shall  have  passed  relevant  qualification  tests  as 
specified  by  the  Purchaser. 

b)  provide  all  relevant  cable  samples  in  a  timely  manner  to 
allow  the  Purchaser  t)i  its  subcontractor  to  peifomi  the 
engineering  and  qualification  of  alternative  maintenance 
jointing  technolog\ 

It  is  notewortli\  i  iat  some  Cable  Owners  are  now  being  e\en 
more  specific  by  requiring  I'J/UC  compatibiiily  to  be  a 
condition  of  Cable  system  purchase  contracts 
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7.     UJ/UC  IN  THE  PACIFIC  REGION 


8.3    STANDARD  SPARE  CABLE 


Following  adoption  of  this  technology  by  TAT  8  and  TAT  9 
IJJ^'C  has  now  been  accepted  for  use  on  the  following 
major  optical  submarine  cable  systems  in  the  Pacific  region 

System  RFS 

TPC-3  1989 

HAW-4  1989 

T  ASM  AN  2  1991 

PACRIMEAST  1993 

PACRIMWEST  1994 

TPC-4  1992 

APC  1993 

HAW-5  1993 

As  a  result  of  the  above  contracts  the  following  existing  and 
future  Pacific  region  cableships  will  now  be  equipped  with 

UJ/UC. 

Ship  Operator 


This  is  one  of  the  most  exciting  fiiturc  possibilities.  The 
introduction  of  UJAJC  gives  technical  feasibility  to  the 
concept  of  a  range  of  standard  spare  cables  being  introduced. 
As  referenced  in  para  5.4  the  only  compatibility  problems  are 
the  type  and  number  of  fibres  and  the  torsional  characteristics 
of  the  cables  to  be  jointed. 

For  example  perhaps  any  six  fibre  cable  could  be  maintained 
with  a  twelve  fibre  standard  spare  having  six  fibres  each  of 
appropriate  fibre  design. 

Co-ordinated  introduction  of  this  concept  could  lead  to  vast 
reduction  in  the  stock  holdings  of  maintenance  cable 
throughout  the  world  as  the  need  for  system  specific  spare 
cable  stocks  would  be  eliminated.  In  addition  the  logistics  of 
cable  storage  would  be  greatly  simplified. 

9,  SUMMARY 


Global  Sentinel 

AT&T 

CS  I  ong  Lines 

AT&T 

("harles  L  Brown 

AT&T 

KDD  Ocean  Link 

KDD 

Pacific  Guardian 

C&W(M) 

CS  Enterprise 

C&W(M) 

CS  Retriever 

ACPL 

8.      FUTURE  DEVELOPMENTS 

The  success  of  the  UJ/UC  concept  has  already  given  rise  to 
the  possibility  of  benefits  which  are  additional  to  the  primary 
purpose  An  example  which  has  already  been  referenced  is 
cable  pooling  which  some  cable  owners  are  already  using  to 
achieve  maintenance  cost  savings.  However,  as  UJ/UC 
becomes  accepted  as  the  industry  standard  even  more 
benefits  become  apparent. 

8.1    USE  BY  CABLE  MANUFACTURERS  FOR 
MARINE  INSTALLATION 


UJ/UC  is  now  widely  accepted  as  the  industry  standard  for 
maintenance  jointing  of  optical  fibre  submarine  cable  systems. 
Almost  all  systems  now  entering  service,  including  several  in 
the  Pacific  Region,  are  taking  advantage  of  this  technology. 

The  benefits  are  considerable  and  will  lead  to  lower 
maintenance  costs  as  less  equipment  and  less  jointer  training  is 
required. 

As  more  cables  acquire  this  technology,  cable  owners  will  be 
able  to  realise  the  potential  for  reducing  the  strategic  stock 
holdings  of  spare  cable.  This  will  in  the  medium  term  lead  to 
significant  additional  savings. 


Some  cable  manufacturers  now  recognise  that  the 
introduction  of  UJ/UC  is  a  fait-accompli  and  are  beginning 
to  use  it  for  marine  installation  of  their  systems.  This  will 
become  progressively  more  advantageous  to  thp^n  as  more 
cableships  are  equipped  with  UJ/UC  technology. 

8.2    USE  BY  CABLE  MANUFACTURERS  FOR 
FACTORY  JOINTING 


ERLC 


It  was  never  intended  that  UJ/UC  replaces  the 
manufacturers'  own  jointing  systems  However,  some 
manufacturers  are  known  to  be  considering  the  possibility  of 
using  UJ/UC  for  factory  assembly  of  their  systems 
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International  trade  in  value  added  services  is  a  $200  billion  per  year  industry, 
and  one  of  the  most  rapidly  growing  markets  in  global  telecommunications.  This 
marketplace  includes  such  diverse  services  as  videoconferencing,  electronic 
messaging,  electronic  document  interexchange,  electronic  banking,  online  databases, 
telemetry,  remote  data  processing,  and  network  management  services-     IVANS  is  also 
a  complex  series  of  commingled  trade  and  regulatory  issues  which  are  successfully 
challenging  traditional  national  telecomr.anications  monopolies  and  creating 
innovative  government  competition  policies. 


Deregulating  access  to  historically  national 
monopoly  networks  for  foreign  private  and  public 
providers  of  value  added  services,  which  offer 
transparent  end  to  end  user  connectivity,  has 
moved  gradually  forward  in  the  past  five  years 
in  the  Pacific  Basin.     It  has  moved  forward  in 
the  area  of  bilateral  negotiations.  Pacific  area 
wide  multilateral  talks, at  NAFTA,  and  globally 
at  the  General  Agreement  on  Tariffs  and  Trade 
negotiations.     Progress  has  been  slowest  at  the 
GATT,  however,  where  apparently  irreconcilable 
agricultural  disputes  between  the  European 
Community  and  the  United  States  threaten  to 
collapse  this  GATT  round,  including  trade  in 
value  added  telecommunications  services 
discussions. 1 

Progress,  however,  has  been  more  steady  and 
fruitful  in  Pacific  Basin  regional  and  bilateral 
negotiations.    These  include  the  IVANS  negotia- 
tions of  the  Asia  Pacific  Economic  Cooperation 
group;  NAFTA;  and  the  United  States- Japan ,  United 
States-Hong  Kong,  and  Japan-Korea  talks.     It  is 
not  surprising  to  find  so  much  progress  on  IVANS 
in  the  Pacific  area.    Here  both  innovative 
government  regulatory  authorities  and  user  groups 
have  been  most  active  for  almost  a  decade  now. 
The  United  States,  Canada,  Japan,  Australia,  New 
Zealand,  South  Korea,  Hong  Kong  and  Mexico  have 
all  implemented  various  advanced  degrees  of 
privitization  of  former  monoploy  states 
as  well  as  created  competition  in  the  provision 
of  value  added  and  even  voice  telecommunications. 

For  these  countries,  growth  in  trade  in  value 
added  services  is  seen  as  a  spur  uo  economic 
growth  generally.    This  is  because  competition 
in  the  provision  of  diverse,  high  quality,  cost 
based  value  added  services  stimulates  the  growth 
and  complexity  of  international  intracorporate 
networks.     And  those  countries  with  the  most  cost 
effective  and  advanced  telecommunications  serv- 
ices are  most  likely  to  attract  the  corporate  and 
regional  headquarters  of  these  global  companies. 
Thus  jobs,  tax  receipts  and  national  economic 
power  are  very  much  components  of  successful 
IVANS  agreements. 


IMPLICATIONS  OF  TRADE  IN  IVANS  FOR  INTERNATIONAL 
VOICE  SERVICES 

For  the  United  States  Federal  Communications 
Commission,  competition  in  IVANS  is  seen  as  part 
of  a  still  larger  goal  to  reduce  the  accounting 
rate  charges  for  international  voice  calling. 
Under  Chairman  Alfred  Sykes,  there  has  been  an 
aggressive  policy  of  attempting  to  reduce  by  half 
the  $7  billion  annual  cost  of  international 
telephone  calling  from  the  XJnited  States. 

Traditionally,  high  rates  for  international  voice 
calling  were  reached  through  bilateral  arrange- 
ments with  state  owned  monoploy  voice  suppliers, 
the  PTTs,  who  wished  to  keep  the  calling 
("accounting")  rate  high  in  order  to  generate 
subsidies  for  both  domestic  calling  and  general 
revenues  for  the  state  owner.    The  CCITT  managed 
this  global  system  which  now  benefits  higher 
priced  foreign  monopolies,  which  charge  more  for 
their  originating  and  terminating  calls,  than 
lower  priced,  highly  competitive  American 
carriers.    The  traditional  50/50  split  in  reven- 
ues also  means  that  those  states  which  receive 
more  than  they  transmit  to  the  United  States 
obtain  an  even  greater  share  of  the  profits  of 
international  telecommunications. 2 

Several  approaches  are  being  investigated  by  the 
F.C.C.  to  drive  down  international  voice  calling 
costs.    These  include  direct  American  carrier 
negotiations  with  foreign  PPTs  to  lower  the 
accounting  rate,  possible  reduction  in  the 
traditional  50/50  split  with  higher  priced 
foreign  carriers,  and  American  pressure  in  CCITT 
Study  Group  III  to  reduce  accounting  rates 
across  the  board. 

Another  approach  is  the  licensing  of  resale  of 
international  circuits  between  two  competitive 
countries  in  order  to  attract  a  larger  share  of 
global  business  traffic,  and  thereby  compel 
lower  prices  from  recalcitrant  monopolies  in 
other  states.     Resistance  to  this  creative 
approach  has  been  strong  from  both  higher  priced 
foreign  monopoly  carriers  and  even  American 
carriers  loathe  to  lose  the  higher  profits  to  be 
earned  on  incoming  traffic  from  their  monopoly 
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correspondents.    The  drive  by  IVANS  carriers  to 
open  up  monopoly  privilege  and  drive  down  the 
price  of  international  leased  line  circuits 
therefore  provides  a  model  for  increased  voice 
competition  and  ultimately  lower  user  costs  for 
both  IVANS  and  voice  users.    The  possibility  of 
resale  is  particularly  strong  between  the  United 
States  and  the  United  Kingdom.^ 

Successful  future  IVANS  negotiations  are  there- 
fore of  great  importance  to  both  the  F.C.C.  and 
the  U.S.  Trade  Representative,  as  well  as  for 
multinational  corporate  users  and  competitive 
value  added  carriers. 

There  are  many  broad  similarities  in  the  many 
bilateral  negotiations  on  the  complex  issues  of 
user  access  to  competitive  international  value 
added  network  services.    These  similarities 
include  definitions  of  value  added  versus  basic 
services;  rights  of  foreign  value  added  service 
supplier  market  access,  establishment  and  invest- 
ment; and  the  degree  of  regulatory  control  over 
rate  structures  for  both  users  and  providers  of 
IVANS.     More  specific  points  include  a  search 
for  agreed  upon  definitions  of  international 
interoperability  of  technical  standards;  user 
proprietary  data  protection;  national  or  most 
favored  nation  treatment  of  foreign  y/alue  added 
service  providers;  and,  finally,  intellectual 
property  issues. 

A  common  theme  of  the  bilateral  negotiations  is 
that  the  least  aggressive  position  will  frame 
the  outcome  of  the  talks.     This  is  to  say  that 
■.}>titific  reserved  services  of  the  national 
.::r^i^-r  (such  33  basic  domestic  local  and  long 
G is. Lance  voice  and    telex  services)  will  not  be 
included  in  the  final  agreement.     This  does  not 
rule  out  pressure  later  in  the  1990s  to  deregu- 
late the  competitive  provision  of  voice  services. 

The  1991  United  States-Japan  IVANS  agreement  was 
the  first  IVANS  negotiation  successfully 
completed.    This  complex  arrangement  xavestigated 
all  of  the  IVANS  issues  raised  above.     It  also 
successfully  defined  intracorporate  communica- 
tions and  shared  use.     A  continuing  issue  still 
being  discussed  is  the  Japanese  contention  that 
traffic  originating  in  Japan,  processed  and 
routed  through  the  United  States,  and  transmitted 
to  a  third  country  may  not  fall  within  the 
agreement.     This  sticking  point  is  still  under 
negotiations,  and  clearly  involves  a  potential 
challenge  to  the  spirit  of  the  agreement  if 
Japan  insists  on  extending  extraterritoriality 
claims  on  data  originating  within  Japan  to 
second  and  third  countries. 

The  complex  talks  between  the  United  States  and 
Japan  revealed  the  major  parameters  required  to 
open  up  the  previously  restricted  Japanese  IVANS 
marketplace.    The  first  parameter  was  negotiat- 
ing access  to  the  specific  marketplace  itself, 
in  place  of  a  general  goal  of  national  treatment 
applied  to  all  goods  and  services.     Previous  use 
of  "national  treatment"  had  led  to  denial  of 
specific  marketplace  access  for  some  American 
bus inesses. 


Secondly,  deregulation  of  services  access  implied 
c'ianging  Che  customer  owned  terminal  equipment 
connected  to  the  services.     In  the  case  of  IVANS, 
this  meant  having  the  Japanese  make  available  to 
their  own  corporate  users  the  more  sophisticated 
equipment  which  their  suppliers  already  were 
marketing  overseas. 

The  third  parameter  is  the  direct  connection 
between  the  domestic  and  international  telecom- 
munications services  markets.    These  two 
are  seamless  for  large  corporate  users,  and 
deregulation  of  part  or  all  of  one  of  the  two 
markets  will  lead  eventually  to  the  almost 
complete  deregulation  of  both.     Resistance  to 
access  to  IVANS,  therefore,  is  often  prompted 
by  fear  of  losing  control  over  previously  reser- 
ved domestic  voice  and  data  marketplace  by  state 
o;^ed  monopolies  or  quasi-tnonopolies. 

The  fourth  major  parameter  required  to  open  up 
the  Japanese  IVANS  marketplace  for  American 
suppliers  was  acceptance  by  the  Japanese  of 
proprietary  technical  standards.     In  this  case, 
rejection  of  IBM's  popular  SNA  standard  in  favor 
of  the  X.25  international  standard  for  access 
was  an  example  of  the  use  of  technical  standards 
to  d3ny  market  access.    The  Japanese  negotiators 
finally  accepted  both  technical  standards  for 
access  to  their  corporate  user  marketplace.^ 

Following  the  American  arrangement,  the  Japanese 
completed  an  IVANS  agreement  with  the  United 
Kingdom.    This  was  more  detailed  in  that  it 
included  a  list  of  specified  value  added 
services. 

The  Japanese  have  since  concluded  IVANS 
agreements  with  Canada,  Germany,  France,  and 
Switzerland,  and  is  in  the  final  phases  of 
concluding  ones  with  Austral 5 p.  and  Hong  Kong.^ 

Following  its  arrangement  with  Japan,  the  United 
States  government,  with  the  full  support  of 
telecommunications  users,  is  moving  forward  with 
other  states  in  the  Pacific  area  in  order  to 
secure  liberalized  trade  agreer  nts  for  its 
value  added  services  industries.    These  agree- 
ments include  Hong  Kong  and  the  Republic  of 
Korea,  and  impending  ones  with  Australia  and 
Taiwan.    The  form  of  these  agreements  can  be 
either  a  formal  list  of  services  opened  to  free 
trade,  or  an  exchange  of  letters  similar  to  the 
United  States-United  Kingdom  agreement.  The 
latter  agreement  simply  affirms  that  the  domestic 
competition  arrangements  of  the  two  powers  will 
be  extended  to  trade  in  value  added  services 
between  them. 

ASIA  PACIFIC  ECONOMIC  COOPERATION  INITIATIVE 

The  most  ambitious  multilateral  Asian-Pacific 
IVANS  forum  is  the  Asia  Pacific  Economic 
Cooperation  (APEC)  initiative  created  in  1990  to 
foster  economic  cooperation,  trade  and  invest- 
ment in  this  area  of  the  world.     Its  fifteen 
member  states  have  organized  their  consultations 
into  ten  working  groups,  one  of  which  is 
addressing  telecommunications  issues.  These 
issues  include  gathering  data  of  the  regulatory 
processes  and  policymaking  among  APEC  members, 
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rules  regarding  foreign  investment  in  telecom- 
munications infrastructure  (such  as  IVANS 
facilities),  technical  standards  setting  pro- 
cesses, teleports,  electronic  data  interexchange 
in  the  region,  and  telecommunications  training 
for  telecommunications  operators  and  users. 

The  goal  of  all  the  working  groups  is  to  identi- 
fy the  region's  common  interests  and  present 
them  at  the  GATT  talks,  to  promote  policymaking 
consistency  among  APEC  members,  to  create 
specific  programs  of  economic  cooperation,  and 
to  support  private  business  interests  in  a 
growing  free  market  area  in  the  Asian-Pacific 
region. 6 

Combining  the  general  goals  of  APEC  with  its 
ambitious  teleconmunications  working  group 
agenda  could  likely  lead  to  a  virtual 
deregulation  of  the  IVANS  marketplace  during 
the  next  three  to  five  years.    The  work  of  all 
APEC  working  groups  will  become  of  even  greater 
importance  if  the  present  GATT  negotiations 
should  collapse.    This  situation  will  place 
even  greater  responsibility  on  regional  multi- 
lateral talks  to  address  pressing  economic  and 
trade  issues. 

NORTH  AMERICA  FREE  TRADE  AGREEMENT 

The  most  advanced  multilateral  negotiations  in 
an  Asian-Pacific  forum  are  at  the  current  NAFTA 
talks,  and  especially  at  its  separate  working 
group  on  telecommunications.     These  negotiations 
are  advanced  both  because  of  the  extensive 
involvement  of  users  in  the  talks  via  their 
respective  governments,  and  in  the  proposals 
for  more  liberalized  trade  in  value  added 
network  services.    These  proposals  for  trade 
among  Canada,  the  United  States  and  Mexico 
recommend  national  treatment  and  nondiscrimin- 
atory use  of  the  PSTN  for  foreign  owned  value 
added  networks  by  1994,  although  packet 
switching  and  managed  network  services  will  not 
become  competitive  in  Mexico  until  1996. 

Intracorporate  networks  on  a  non-commercial 
shared  use  basis  is  permitted,  but  not  resale 
of  services. 

Standards  issues  related  to  enhanced  service 
equipment  are  also  resolved. 

Competition  in  international  value  added 
network  services  at  a  more  basic  ItsV^^l 
(protocol  conversion  and  electronic  ma5.1,  for 
instance)  would  become  competitive  Immediately, 
but  the  more  complex  and  profitable  mana^^ed 
networks  services  and  resale  would  be  put  off 
almost  until  Telefonos  de  Mexico  exhausted  its 
reserved  monopoly  voice  services  in  1997. 

Basic  services  are  not  included  in  the  NAFTA 
proposals,  although  American  users  and  even  many 
carriers  were  in  favor  of  including  them. 
Resistance  to  full  reciprocity  (even  with  an 
extension  of  its  voice  monopoly  to  1997  for 
Telefonos  de  Mexico)  by  both  }iexico  and  Canada 
has  restricted  liberalization  to  trade  in  value 
added  network  services  for  the  time  being. 
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If  NAFTA  can  survive  governmental  approval 
processes  in  the  three  member  states  in  1993, 
then  the  largest  competitive  marketplace  in  the 
world  in  basic  value  added  network  services  will 
have  been  created. 

CONCLUSIONS 

Recent  trends  in  international  value  added 
network  service  agreements  have  been  positive 
in  both  bilateral  and  multilateral  fora. 
Approval  of  the  NAFTA  proposals,  which  appear 
likely,  will  make  it  easier  for  APEC  negotia- 
tions, which  are  at  an  earlier  stage,  and 
involve  more  governments,  to  move  forward.  The 
multiple  successes  of  bilateral  agreements, 
although  some  of  these  are  more  liberal  than 
others,  presents  another  alternative  line  of 
approach  if  multilateral  agreements  cannot  be 
reached,  or  are  muted  due  to  domestic  political 
pressures. 

Many  challenges  still  exist,  however,  both  in 
opening  up  closed  IVANS  marketplaces,  and  in 
creating  still  more  liberalized  regimes  for 
advanced  value  added  network  services  where 
limited  or  moderate  advances  have  already  been 
made. 
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ABSTRACT 


2. 


Teleconunuting  -  the  practice  of  having  employees 
working  at  home  or  elsewhere  away  from  the  traditional 
office  -  has  become  more  popular  in  many  Western 
countries.  The  authors  contend  that  a  combination 
of  factors  (technical,  cultural,  and  economic) 
today  make  telecommuting  increasingly  attractive 
for  many  Asian  countries.  The  future  growth  of 
telecommuting  throughout  Asia  depends  on  the 
willingness  of  private-sector  employers  to  adopt 
this  innovation,  along  with  the  need  for  a  proper 
government  policy  framework. 

INTRODUCTION 


The  Asian  region  is  full  of  contrasts. 
Developing  countries  next  to  fully 
developed  ones;  highly  ;killed 
workforces  next  to  barely  literate 
ones;  highly  advanced  communications 
networks  next  to  ones  that  barely 
exist.  It  is  in  this  region  of 
contrasts  that  we  offer  the  idea  that 
telecommuting  is  a  work  method  whose 
time  has  come. 

"Telecommuting"  (also  known  as 
"telework" )  refers  to  the  practice  of 
having  employees  do  some  or  all  of 
their  work  away  from  the  traditional 
office  setting.  They  may  work  at 
home,  in  so-called  satellite  or 
neighborhood  offices,  or  even  across 
national  borders  in  so-called  offshore 
offices.  Whatever  form  it  takes,  we 
believe  that  telecommuting  is,  in  fact, 
fully  appropriate  for  many  Asian 
countries  as  they  continue  to  develop 
their  businesses,  government 
operations,  and  telecommunications. 

Since  the  age  of  the  industrial 
Revolution,  we  have  been  refining  the 
process  of  bringing  the  workers  to  the 
workplace.  This  has  led  to  tremendous 
economies  of  scale  in  some  cases,  and 
very  complex  problems  in  others. 
Telecommuting,  conversely,  assumes  that 
we  will  bring  the  work  to  the  \/orkers 
(or  at  least  some  of  them)  .  This  has 
significant  implications  for  issues  as 
diverse  as  labor  force  utilization, 
regional  and  rural  economic  development, 
urban  transportation  management, 
business  profitability,  and  the 
operating  efficiencies  of  public  (and 
private)  sector  organizations. 


In  this  paper  we  will  briefly  survey 
the  telecommuting  situation  around  the 
world  and  then  move  on  to  tne  special 
case  of  Asia.  We  will  next  discuss 
the  potential  advantages  of  being  in 
the  position  of  a  late  adopter  of  this 
method,  and  then  cover  the  variety  of 
remote  work  locations  that  are 
available.  We  conclude  with  a  review 
of  policy  development  options  that 
exist,  and  their  implications  for 
government  agencies  from  local  to 
international  levels. 


We  approach  this  paper 
fundamental  beliefs: 


with  three 


1.  Most,  if  not  alJ ,  knowledge-based 
work  is  virtually  Iccat ion- independent , 
and  much  of  it  is  time-independent. 
This  means  we  can  do  meet  office  work 
at  any  place  or  any  time. 

2.  Telecommuting  is  a  proven  management 
method  with  demonstrable  success,  not 
an  uncertain  experimental  concept. 

3.  There  are  significant  public  policy 
issues  surrounding  telecommuting  that, 
to  date,  have  not  been  adequately 
addressed  in  most  Cdatries  where  the 
concept  is  in  use.  This  is  an  oversight 
that  needs  to  be  addressed  in  Asia 
(and  elsewhere)  in  order  to  fully  take 
advantage  of  telecommuting. 


3. 


TELECOMMUTING  DEFINITIONS 


In  this  paper  we  will  be  discussing 
three  forms  of  telecommuting;  these 
will  be  more  fully  explained  in  section 
6.    The  basic  element  of  telecommuting 
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is  the  decentralization  of  the 
traditional  head  office  as  we  know  it. 
While  the  head  office  will  (and  should) 
continue  to  exist,  we  will  see  three 
other  work  locations  become  more  common: 

A.  HOME-BASED  TELECOM^^UTING :  This  is 
for  office  workers  who  will  spend 
several  days  a  week  on  a  routine  basis 
working  at  home.  The  time  will  range 
from  a  minimum  of  one  day  to  four 
days,  and  only  rarely  will  the  person 
work  at  home  a  full  five  days  a  week. 
This  does  not  include  the  occasional 
day  spent  at  home  to  do  paperwork;  we 
are  concentrat  ing  on  the  regular , 
jTOutine  substitution  of  home  time  for 
office  time. 

B.  SATELLITE  OFFICES:  These  are  hybrids 
between  the  traditional  head  office 
and  the  work-at-home  situation. 
Typically  these  are  for  small  numbers 
of  workers  (10-50)  and  are  located  in 
or  near  suburban  areas.  Their  advantage 
is  to  reduce  commuting  times  and  to 
help  attract  workers  who  cannot  or 
will  not  work  full-time  in  the  downtown 
head  office.  In  some  cases  these 
satellite  offices  could  be  quite  a 
distance  from  the  metropolitan  area; 
these  rural  work  centers  offer  distinct 
advantages  to  be  discussed  later. 

C.  OFFSHORE  OFFICES:  This  most  extreme 
form  of  telecommuting  exists  where 
access  to  advanced  telecommunications 
capabilities  and/or  lower-cost  labor 
makes  it  desirable  to  set  up  an  office 
at  a  considerable  distance  from  the 
head  office  -  sometimes  halfway  around 
the  world.  Most  of  today's  offshore 
office  work  is  for  lower-level  tasks 
such  as  forms  processing  or  data  entry, 
but  an  increasing  amount  involves  high- 
level  computer  programming  skills. 

What  is  common  to  these  definitions  is 
the  idea  of  decentralizing  the  office 
as  we  know  it.  As  the  next  section 
v/ill  show,  telecommuting  is  often 
associated  with  work  at  home  but  that 
is  far  from  the  only  form  it  can  take. 


4.  SURVEY  OF  TELECOMMUTING  AROUND 
THE  WORLD 

Examples  of  telecommuting  activity  in 
various  countries  include: 

A.  UNITED  STATES:  Telecommuting  is 
becoming  rather  well  established,  mostly 
in  home-based  work,  with  growing 
interest  in  satellite  offices  and  rural 
work  centers.  Current  estimates  suggest 
that  at  least  one  million  salaried 
workers  telecommute  on  a  regular  basis. 
Among  the  main  reasons  for  this  interest 
are  business  pressures  (need  to  improve 
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recruiting  or  retention,  need  to 
increase  productivity),  worker 
preferences  for  more  flexibility,  and 
the  use  of  telecommuting  as  one  method 
to  help  reduce  traffic  congestion  and 
air  pollution. 

B.  JAPAN:  Most  telecommuting  has  been 
done  at  satellite  offices,  with  almost 
two  dozen  such  offices  having  been 
piloted  or  established  in  the  last 
five  years.  There  is  growing  interest 
in  satellite  sites  as  one  answer  to 
the  difficult  problems  of  population 
concentration  in  the  metropolitan  Tokyo 
area.  Also,  some  employers  are  starting 
to  look  at  satellite  offices  located 
far  from  Tokyo  to  help  attract  and 
retain  qualified  engineers  and  other 
professionals  who  want  to  leave  Tokyo 
in  favor  of  their  home  towns. 

Home  work  in  Japan  has  been  limited  by 
the  small  size  of  many  Japanese  homes 
and  apartments,  although  there  is  some 
interest  growing  in  this  kind  of 
telecommuting  particularly  for  married 
women  who  want  to  re-enter  the  workforce 
because  of  the  current  labor  shortage. 

C.  EUROPE:  Telecommuting  has  been 
studied  and/or  used  in  countries  such 
as  England,  Sweden,  Ireland,  Italy, 
Germany,  the  Netherlands,  and  Finland. 
Most  of  this  is  the  work-at-home  variety, 
though  there  has  been  considerable 
interest  recently  in  satellite  offices 
and  rural  work  centers  because  of 
their  economic  development  potential. 

D.  NEW  ZEALAND  AND  AUSTRALIA:  Modest 
interest  has  been  developing  in  this 
region,  though  most  of  the  work  done 
at  home  has  been  of  the  self -employment 
variety .  Interest  has  been  growing 
recently  based  on  several  conferences 
held  to  brief  the  business  community, 
and  various  government  agencies  are 
examining  possible  policy  initiatives. 
In  addition  to  these  countries,  interest 
in  and/or  use  of  telecommuting  is 
developing  in  Canada,  Argentina, 
Singapore,  Spain,  Belgium,  and  Norway, 
to  mention  a  few.  It  should  be  clear 
from  this  pattern  that  telecommuting 
is  no  longer  an  experimental  or 
speculative  idea;  it  has  I^een  proven 
to  work  and  to  create  good  results  for 
telecommuters  and  their  employers.  In 
later  sections  we  will  suggest  some 
reasons  for  likely  growth  in  Asia, 


5.     TELECOMMUTING:     A  DIFFERENT 
PHENOMENON    IN  ASIA 

Telecommuting  will  take  different  form 
in  each  of  the  nations  of  the  Pacific 
Rim.  In  the  more  "western"  Pacific 
Rim  nations  (Australia  and  New  Zealand) , 
patterns  of  adoption  are  likely  to  be 


similar  to  those  of  the  U.S.  and 
Canada.  Most  other  Asian  nations  are 
likely,  however,  to  have  unique  adoption 
patterns,  which  may  be  somewhat 
unrecognizable  to  western  observers, 
and  will  introduce  new  variations  on 
the  forru  that  could  not  have  taken 
place  in  the  west. 

Here  is  a  review  of  five  of  the 
factors  that  will  help  determine  what 
form  telecommuting  takes  around  the 
Pacific  Rim: 

5.1.  Housing  Conditions 

Housing  conditions  in  the  Pacific  Rim 
nations  will  influence  the  form  that 
telecommuting  takes.  Australian  and 
New  Zealand  homes  are  the  closest  to 
the  American  suburban  model,  often 
with  extra  room  for  such  activity  as 
telecommuting.  Singapore's  housing, 
while  quite  dense  in  terms  of  units 
per  acre,  also  has  relatively  high 
square  foot  area  per  person.  Japan 
presents  the  other  extreme,  with  highly 
crowded  housing  in  metropo] itan  areas 
that  very  seldom  is  appropriate  for 
"v/ork  at  home"  telecommuting. 

5.2.  Telephone  Availability 

A  wide  gap  separates  the  telephone 
"haves"  from  the  "have  nots"  in  Asia 
and  the  Pacific  Rim.  Recent  statistics 
illustrate  the  wide  range  of  variation: 

Nation  Phones  per  100  Population 

Australia  55 

China  1 

Hong  Kong  41 

Indonesia  1 

Japan  54 

Malaysia  8 

New  Zealand  64 

Philippines  1 

Singapore  41 

South  Korea  17 

Taiwan  30 

Thailand  2 

One  must  look  more  closely  at  these 
statistics,  to  learn  more  about  possible 
implications  for  telecommuting.  For 
example,  telephones  in  Thailand  are 
predominantly  in  businesses,  rather 
than  homes.  Street  corner  and  village 
phones  often  suffice  for  the  residential 


customer.  This  suggests  that  adoption 
of  telecommuting  will  take  the  form  of 
business  center  to  satellite  center, 
rather  than  "work  at  home." 

In  Singapore,  on  the  other  hand,  phone 
installations  in  the  home  are 
commonplace,  and  the  government  is 
encouraging  wide  use  of  the  -Teleview- 
home  information  service.  Here,  "work 
at  home,-  in  combination  with  satellite 
center  applications,  could  appear. 
Finally,  in  Hong  Kong,  many  of  the 
telephones  in  use  are  mobile  phones, 
used  by  owners  of  small  businesses  to 
eliminate  the  need  for  a  fixed  office 
and  permanent  receptionist.  Here, 
mobile  phone  use  takes  place  on  foot, 
in  a  highly  urban  setting,  rather  than 
in  cars  and  on  freeways . 

5.3.  Cultural  Factors 

In  this  paper,  we  can  only  begin  to 
outline  some  of  the  cultural  factors 
that  will  influence  adoption  of 
telecommuting,  in  Japan,  the  need  for 
face  to  face  contact  between  employees 
is  recognized  as  an  important  feature 
of  business  style.  This  may  limit 
adoption  of  telecommuting  there, 
although  work  is  currently  underway  on 
videoconferencing  software  that  can 
accurately  communicate  facial 
expressions!  in  Singapore,  cultural 
issues  may  help  to  encourage  "work  at 
home"  telecommuting,  while  the  nation 
seeks  to  educate  both  me.  and  women, 
and  to  use  their  talents  to  the  fullest, 
it  also  recognizes  and  encourages  the 
involvement  of  women  in  child-rearing. 

5.4.  Settlement  Patterns 

Land  use  planning  concerns  will  shape 
the  character  of  telecommuting 
throughout  Asia  -  and  in  a  number  of 
different  directions.  Japan,  Singapore 
and  Taiwan  all  seek  to  decentralize 
population  and  employment  from  congested 
urban  centers,  and  have  serious  plans 
for  creating  dispersed  work  centers, 
which  could  be  test-beds  for  satellite 
center  telecommuting  experiments. 
Indonesia,  a  nation  of  over  13,000 
islands,  stretching  over  3000  miles, 
has  faced  the  challenge  of  educating  a 
dispersed  population.  The  next  challenge 
is  to  provide  employment  to  this 
dispersed  population,  rather  than  bear 
the  costs  of  too-rapid  urban  growth  in 
a  few  centers.  Telecommuting  -  dispersed 
office  work  -  could  provide  part  of 
the  answer.  Other  nations,  like 
Thailand  and  Malaysia,  are  now  trying 
to  cope  with  the  effects  of  congestion 
in  their  major  cities.  Telecommuting 
solutions  there  -  at  least  for 
metropolitan  areas  •  are  likely  to  be 
somewhat  similar  to  the  southern 
California  model. 
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5.5.    Government  Policies 

A  number  of  different  types  of  government 
policies  can  influence  the  level  and 
character  of  telecommuting.  In  most 
Pacific  Rim  nations,  the  policy 
environment  is  one  of  cross-currents, 
with  some  policies  favoring 
telecommuting,  others  working  against 
it.  Effects  are  not  always  clear,  and 
consequences  are  not  always  intended. 
This  list  of  some  of  the  more  significant 
policies  will  help  to  clarify  this: 

Policies  favoring  improved  telephone 
servi  ce ; 

Most,  perhaps  all,  nations,  have  now 
recognized  the  important  connection 
between  the  quality  of 
telecommunications  infrastructure  and 
national  economic  strength. 

Policies  favoring  training  for 
information  age  employment: 

Some  nations  have  recognized  the 
importai.je,  also,  of  having  highly 
skilled  employees  available  to  utilize 
the  telecommunications  infrastructure. 
Singapore,  with  its  comprehensive 
programs  geared  to  making  the  nation 
the  "intelligent  island,"  and  India, 
with  its  vast  reservoir  of  trained 
software  engineers  and  technicians, 
are  two  examples. 

Policies  favoring  employment  that 
gen3rates  positive  foreign  exchange: 

These  policies,  however,  have  been 
more  often  implemented  by  sending 
nationals  abroad  (e.g.,  Philippine, 
Thai  and  Korean  nationals  to  the  Middle 
East)  than  by  seeking  to  bring 
international  work  in  to  the  workers 
in  their  home  country. 


Policies  favoring  decentralization  of 
population  and  employment: 

Where  these  are  combined  with 
commitments  to  provide  public  facilities 
and  services  at  dispersed  locations, 
they  help  to  create  conditions  in 
which  telecommuting  can  flourish. 

There  are,  however,  other  government 
policies  (such  as  those  in  Malaysia 
and  Thailand  encouraging  purchase  of 
locally-produced  automobiles),  that, 
while  generating  home  country 
employment,  seem  to  be  creating 
conditions  of  congestion  similar  to 
those  faced  in  U.S.  urban  centers . 
These  policies  could  unwittingly  undo 
the  developing  efforts  to  encourage 
telecommuting  in  these  same  locales. 


6.  THE     ADVANTAGES     OF     BEING  A 

LATE    ADOPTER    OF  TBLECOMHUTING 

With  the  exception  of  the  developing 
usage  of  satellite  offices  in  Japan, 
and  the  role  of  various  Asian  countries 
as  providers  of  offshore  office  work 
for  clients  in  other  locales, 
telecommuting  has  not  taken  hold  in 
the  region  very  well,  relative  to  its 
potential  as  noted  above.  We  believe 
this  is  actually  an  advantage  of  sorts; 
this  may  be  one  case  where  being  later 
is  better,   for  the  following  reasons: 

A.  LEARNING  FROM  OTHERS'  SUCCESSES  - 
There  has  been  a  very  good  and  continuing 
record  of  success  in  telecommuting 
applications ,  and  a  good  deal  of 
information  about  these  programs  is 
publicly  available.  Even  though 
telecommuting  is  not  necessarily  a 
complicated  process  to  implement,  there 
is  no  need  for  newcc^ners  to  telecommuting 
to  "re-invent"  all  of  the  policies  and 
methods.  For  example,  employers  of 
telecommuters  have  developed  selection 
and  training  methodologies  that  have 
been  tested  and  applied  in  other  nations. 

This  means  that  the  payoff  from 
telecommuting  can  come  more  quickly  to 
companies  and  nations  just  entering 
the  telecommuting  marketplace.  This 
may  be  an  important  concern  for  the 
growing  number  of  nations  that  are 
concerned  about  the  foreign  exchange 
effects  of  telecommuting.  Experience 
in  some  Caribbean  nations  has  shown 
that  skill  level  of  telecommuters,  and 
hence  pay  level,  can  be  gradually 
upgraded  over  time,  thus  increasing 
positive  foreign  exchange  impact  to 
the  employing  nation. 

B.  LEARNING  FROM  OTHERS'  MISTAKES 
Similarly,  there  is  no  need  to  repeat 
the  mistakes  made  by  others.  The 
ratio  of  success  to  failure  in  the 
last  ten  years  has  changed  dramatically, 
with  failures  dropping  to  a  very  low 
level .  However,  mistakes  were  (and 
still  are  being)  made,  and  almost  all 
of  them  can  easily  be  avoided. 

C.  USING  NEWER  TECHNOLOGY  -  When 
telecommuting  got  its  start  in  the 
late  1970 's,  the  personal  computer  was 
just  being  developed,  fax  machines 
were  still  relatively  rare,  ISDN  was  a 
dream,  satellite  downlinks  for  data 
transmission  were  not  common,  and  fiber 
optics  was  not  available.  Modem  speeds 
were  slower  and  modem  transmissions 
sometimes  yielded  uncertain  results, 
and  applications  software  was  anything 
but  user-friendly. 
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Conununications  and  network  technologies 
have  been  improved  so  that, 
teleconunuting  applications  can  be  more 
easily  custom-tailored  to  a  nation's 
or  region's  unique  needs.  The 
connectivity  frustrations  of  even  four 
or  five  years  ago  were  far  greater 
than  they  are  today.  Today,  we  have 
no  lack  of  technology,  and  the  prices 
for  that  technology  continue  to  drop. 
These  factors  work  in  favor  of  countries 
looking  to  implement  telecommuting. 


D.  NOT  BEING  SEEN  AS  AN  EXPERIMENTER  - 
Sometimes  there  is  a  certain  excitement 
about  being  among  the  first  to  use  a 
new  technology  or  new  work  method. 
In  many  cases,  though,  others  do  not 
look  kindly  upon  those  pioneers.  It 
is  often  a  struggle  to  justify  the  new 
method,  and  there  is  a  kind  of  punishment 
for  being  at  the  leading  edge.  Now 
that  telecommuting  is  widely  used 
(though  still  not  fully  accepted), 
this  is  much  less  often  a  problem.  In 
fact,  those  who  adopt  a  new  method 
once  it  has  been  proven  (but  before  it 
is  no  longer  considered  an  innovation) 
are  often  applauded  for  having  the 
wisdom  to  take  advantage  of  a  new  but 
proven  method. 

E,  TELECOM  EXPERIENCES  -  Last,  the 
later -adopting  Asian  nations  can  derive 
benefit  from  the  experience  of  western 
telecoms  companies,  such  as  America's 
"Baby  Bells"  and  the  UK's  British 
Telecom,  each  of  which  have  moved  well 
along  the  learning  curve  with 
telecommuting  experiments. 

For  these  reasons,  we  believe  that 
many  Asian  countries  where  telecommuting 
can  be  used  will  actually  benefit  from 
being  later  to  adopt  this  work  method. 


7 .ASIAN  TELECOMMUTING: 
A    MULTILEVEL  PHBj.<70MEN0N 

Asian/Pacific  Rim  telecommuting  will 
likely  be  implemented  at  three  levels, 
simultaneously : 

*  within  major  metropolitan  areas; 

*  within  a  nation,  between  urban  and 
rural  areas,  or  between  geographically 
dispersed  settlements;  and 

*  internationally,  in  the  form  of  what 
is  often  referred  to  as  "offshore 
office  work. " 


It  is  this  third  form  of  telecommuting 
(the  gradual  emergence  of  the  "global 
office"  to  parallel  the  "global 
factory")  that  holds  some  of  the  greatest 
promise  and  excitement  for  innovative 
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new  forms  of  telecommuting.  The  example 
of  India's  software  writers  provides  a 
glimpse  of  this  possible  future.  India 
now  graduates  over  400,000  software 
engineers  annually,  the  largest  number 
of  any  nation  in  the  English-speaking 
world.  Many  of  these  engineers  work 
in  India,  in  cities  such  as  Bangalore, 
for  American,  British  -  and  if  present 
marketing  efforts  bear  fruit,  Japanese 
firms  -  producing  software  code  that 
is  "^shipped"  by  satellite  to  its 
destination. 

The  importance  of  this  group  of 
telecommuters  can  be  seen  when  it  is 
recognized  that  these  are  some  of  the 
10%  of  India's  employees  who  generate 
over  40%  of  the  nation's  foreign  exchange 
earnings.  This  experience  can,  and 
likely  will,  be  duplicated  in  other 
nations  in  the  years  ahead.  For  example, 
it  is  reported  that  the  producers  of 
the  American  legal  research  database 
"Lexis"  now  does  approximately  one-third 
of  its  data  entry  operations  overseas, 
v/ith  major  operations  in  such  Asian 
nations  as  South  Korea,  the  People's 
Republic  of  China,  and  the  Philippines. 

At  the  other  end  of  the  spectrum, 
nations  have  recognized  the  kinds  of 
benefits  that  can  be  derived  from 
status  as  an  "international  financial 
center.-  Singapore's  national  programs 
of  infrastructure  development, 
training,  and  targeted  encouragement 
of  the  location  of  appropriate 
international  firms  is  one  of  the  best 
current  examples.  Australia  is  now 
mounting  a  national  effort  to  emulate 
Singapore  in  this  regard.  Other  nations 
will  follow,  in  this  new  form  of  high 
stakes,  high  technology,  national 
economic  development. 

Telecommuting  offers  the  possibility 
for  Asian  countries  to  further  develop 
their  role  as  global  economic  forces 
in  financial  services  and  other  ser^/ice- 
sector  businesses,  just  as  they  have 
done  in  the  manufacturing  sector. 
Sophisticated  knowledge-based  work  that 
can  be  done  via  telecommuting  is  truly 
location- independent;  customers  around 
the  world  can  benefit  from  increasingly 
high  education  levels  and  improved 
telecommunications  infrastructure  in 
Asian  countries. 

A  Comment  About  The  <?peed  of  rbanrr^^  r 
Perhaps  the  most  fascinating  aspect  of 
the  Asian  telecommunications  and 
telecommuting  environment  is  the  speed 
at  which  change  is  taking  place. 
Statistics  on  telephone  availability, 
such  as  those  cited  above,  can  be 
rendered  obsolete  in  just  a  few  years. 


witness,  for  example,  the  South  Korean 
experience.  The  nation  had  less  than 
t;.o  million  phones  in  1980.  By  1991, 
the  total  had  increased  to  15  million, 
or  approximately  one  for  every  three 
persons.  Other  Asian  nations  such  as 
Thailand,  Malaysia,  and  Indonesia  are 
now  prepared  to  invest  in  similar 
"leaps  forward"  in  capacity. 

Every  bit  as  important  as  the  sheer 
number  of  phones  to  be  added  is  the 
way  they  will  be  added  -  in  a  fluid, 
free-form  manner  -  cellular,  mobile, 
as  well  as  fixed  lines.  This  influences 
both  speed  of  installation  and  manner 
of  use.  Mobile  phones  have  become 
popular  in  some  nations  because  they 
permit  users  to  bypass  the  long  queues 
for  standard  service.  And  if  the 
location  of  the  phone  is  fluid,  then 
the  foms  of  use  of  the  phone  are  less 
likely  to  be  bound  by  the  old  forms  of 
"office"  and  traditional  work  locations. 

8.     POLICY    DBVELOPMENT  OPTIONS 

We  believe  there  are  some  unique 
oppornunities  in  Asia  to  stimulate 
telecommuting.  This  is  a  case  where 
public  policy  can  encourage  private - 
sector  initiatives,  as  opposed  to 
seeking  large  publicly- funded  projects. 

Since  Asian  telecommuting  will  be  a 
multilevel  phenomenon  -  local,  national 
and  international  -  it  seems  appropriate 
that  policies  that  guide  its 
implementation  likewise  be  multi- 
tiered.  The  role  of  city  and 
metropolitan  governments,  and  national 
governments,  is  relatively  clear;  the 
role  of  multinational  and  international 
institutions  is,  perhaps,  less  clear. 

The  rationale  for  encouraging  public - 
sector  involvement  is  that  telecommuting 
is  a  very  cost-effective  way  to  help 
achieve  goals  common  to  many  Asian 
countries.  These  include  balanced 
economic  development  in  rural  and  urban 
areas  (to  avoid  over -concentration  in 
central  city  areas) ,  improved  use  of 
educated  but  underemployed  workforces, 
and  management  of  traffic  and  related 
air  quality  problems. 

Here  are  some  suggestions  for  policy 
initiatives,  based  on  what  we  have 
seen  (or  seen  the  need  for)  in  other 
countries : 

A.  LINK  TAX  INCENTIVES  TO  EMPLOYER 
TRIP  REDUCTION  -  The  quid  pro  quo  for 
employer  use  of  telecommuting  to  reduce 
commuter  traffic  could  be  some  form  of 
tax  incentive.  In  some  locales  (such 
as  Singapore) ,  there  are  already  rules 
limiting  center-city  vehicle  travel 
during  peak  hours.  Telecommuting  could 
go  even  further  toward  this  objective, 
and  is  the  only  trip-reduction  method 
that  directly  benefits  employers. 
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B.  PROVIDE  "SEED  MONEY"  TO  ESTABLISH 
SATELLITE  OFFICES  -  Unless  downtown 
office  space  is  at  a  premium,  there  is 
a  disincentive  to  setting  up  a  satellite 
office;  it  is  less  expensive  to  stay 
downtown  (and  take  advantage  of  low 
lease  costs)  than  it  is  to  relocate 
workers  to  a  satellite  office  in  an 
area  where  lease  costs  are  higher. 
One  way  to  counteract  this  problem  is 
for  government  to  help  underwrite  the 
cost  of  setting  up  a  satellite  office, 
perhaps  by  making  up  the  difference 
between  the  going  rate  for  downtown 
space  and  the  cost  of  new  satellite 
office  space. 

C.  PROVIDE  AN  "EDUCATION  INVESTMENT 
RECOVERY  REBATE"  -  In  countries  with 
high  levels  of  state-supported  higher 
education,  it  is  a  tragic  waste  of 
resources  for  university  graduates  to 
remain  unemployed  because  they  are 
unable  to  work  in  a  traditional  downtown 
office.  As  the  economies  in  many 
Asian  countries  continue  to  develop, 
there  could  be  a  rebate  (in  the  form 
of  a  tax  credit)  to  employers  who 
hire  graduates  who  are  not  employed 
and  have  not  been  in  the  labor  market 
for  the  previous  two  years. 

In  particular,  we  are  thinking  about 
women  who  left  the  workforce  to  start 
families  but  would  like  to  return  to 
work  if  they  could  find  some  kind  of 
flexible  work  arrangement  (such  as 
telecommuting) ,  or  retirees  who  are 
still  willing  and  able  to  work  but  now 
want  to  restrict  their  work  hours  or 
work  locations.  Employers  who  hire 
these  or  similar  workers  via 
telecommuting  would  be  helping  the 
country  get  a  better  return  on  its 
educational  investment  ~  and  could  be 
rewarded  for  doing  so  by  having  a 
portion  of  salaries  paid  to  these 
workers  reimbursed  by  the  government. 

9.  THE      ROLE      OF  INTERNATIONAL 

INSTITUTIONS 

It  has  been  noted  that  more  money  will 
be  invested  around  the  wor''d  in 
telecommunications  infrastructure  in 
the  next  five  years  than  has  been  made 
in  all  the  years  since  the  invention 
of  the  telephone  in  1876.  Much  of 
that  investment  will  be  made  in  Asia, 
where  available  resources  combine  with 
rapidly  growing  economies  and  national 
recognition  of  the  importance  of  the 
telecommunications  sector. 

The  larcje,  long- terra  shift  that  will 
result  from  this  massive  investment  is 
the  transition  of  much  of  the  labor 
force  of  Asia  and  the  Pacific  Rim 
nations  from  extractive  and 
manufacturing  work,  to  information  work. 


103  i-y 


This  will  be  a  major  shift,  since 
office  work  is  now  a  relatively  small 
percentage  of  total  employment  for 
most  Asian  nations.  if  the  transition 
can  be  achieved  smoothly,  positive 
effects  will  result  in  the  form  of 
economic  growth,  efficient  resource 
use,  and  limited  pollution  and  other 
negative  environmental  impacts. 

It  would  seem,  therefore,  that  such 
institutions  as  the  Asian  Development 
Bank,  the  world  Bank,  the  Japanese 
foreign  assistance  agencies,  and  those 
United  Nations  agencies  concerned  with 
employment  and  resource  use,  should 
play  an  active  role  in  ensuring  the 
most  effective  employment  impacts  of 
the  major  telecommunications 
investments  that  will  change  the  face 
of  Asia  during  the  next  few  years. 

Once  again,  let  us  state  that  we  are 
not  calling  for  large-scale  government 
investments  for  this  purpose.  Small 
"seed  money"  grants  should  be 
sufficient ,  especially  when  provided 
with  the  condition  that  matching  funds 
from  the  private  sector  be  secured 
before  the  funding  is  released. 


telecommuting  will  help  them  achieve 
cheir  economic  development  goals  without 
having  to  endure  (or  by  being  able  to 
reduce)  some  of  the  problems  that 
typically  accompany  this  growth,  e.g., 
traffic  gridlock,  air  pollution,  and 
labor  market  imbalances. 


As  is  true  in  the  west,  the  Asian 
community  will  not  soon  see  a  day  when 
everyone  will  be  working  at  home  in 
their  blue  jeans,  kimonos,  or  saris. 
The  office  as  we  know  it  will  continue 
to  exist  for  most  of  the  workforce. 
Howe^'-er,  there  will  be  a  growing  role 
for  'telecommuting  -  assuming  the  right 
mix  of  public  policy  -guidance  and 
support  and  private  sector  initiative. 


I.  CONCLUSION 

It  was  not  very  long  ago  that  the 
Asian  countries  were,  with  few 
exceptions,  perceived  as  .jeing 
technologically  inferior  and 
underdeveloped.  This  perception  was 
especially  strong  when  it  applied  to 
telecommunications  infrastructure,  in 
the  eyes  of  some  western  observers, 
this  one  feature  alone  could  have  been 
enough  to  prevent  these  countries  from 
ever  taking  their  place  as  thriving 
global  economies. 

Today,  we  know  that  these  perceptions 
were  incorrect.  The  level  of  investment 
in  telecommunications  throughout  Asia 
has  been  and  will  be  significant , 
often  allowing  these  countries  to  byx>ass 
entire  generations  of  technology  that 
were  the  norm  in  the  west.  One  of  the 
benefits  of  this  is  the  increasing 
suitability  of  the  region  for  various 
forms  of  telecommuting  activity. 

we  believe  that  telecommuting  represents 
a  true  "win-win-win"  concept  for  Asia. 
First,  the  employers  will  win  becausc- 
it  wil  1  give  them  better  access  to 
talented  workers  and  help  reduce 
operating  costs.  Second,  the  workers 
themselves  will  win  because 
telecommuting  will  help  them  avoid  the 
costs  and  aggravation  of.  the  daily 
commute,  and  also  help  them  more  fully 
utilize  their  skills.  Third,  the 
countries  as  a  whole  will  win  because 
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In  Southeast  Asia,  as  in  other  parts  of  the  world,  new 
competition  is  giving  more  choices  to  telecoms  users  wanting  to 
set  up  corporate  networks.  PTTs  in  established  business  centers 
like  Hong  Kong  and  Singapore  are  cutting  tariffs  and  upgrading 
their  networks.  Telecommunication  services  are  also  improving 
elsewhere  in  Southeast  Asia,  as  new  service  providers  appear  in 
Indonesia,  Malaysia,  the  Philippines,  and  Thailand. 


With  economies  booming  across  Southeast 
Asia,  carriers  are  moving  fast  to 
improve  their  telecommunications 
networks.  Eager  to  lure  more  foreign 
investors  to  the  region,  PTTs  in 
established  business  centers  like  Hong 
Kong  and  Singapore  are  cutting  tariffs 
and  upgrading  their  networks.  Telecommu- 
nications services  also  are  improving 
elsewhere  in  Southeast  Asia,  albeit  at  a 
much  slower  pace,  as  new  service 
providers  appear  in  Indonesia,  Malaysia, 
the  Philippines,  and  Thailand. 
As  in  other  parts  of  the  world,  new 
competition  is  giving  network  managers 
more  choices,  in  Southeast  Asia,  the 
competition  comes  from  two  directions: 
First,  service  providers  in  Hong  Kong 
and  Singapore  are  aggressively  battling 
each  other  for  the  business  of 
multinational  corporations  looking  to 
build  hubs  for  their  regional  networks. 
Both  providers  have  scored  some 
victories  as  growing  numbers  of 
American,  European,  and  Japanese 
corporations  abandon  previous  policies 
of  leasing  lines  direct  from  their 
homeland  to  each  individual  country  and 
develop  regional  networks  hubbed  out  of 
Hong  Kong,  Singapore,  or  both. 
Second,  competition  is  starting  to 
emerge  in  the  provision  of  services  in 
Southeast  Asia's  developing  countries. 
Modernization  plans  for  existing 
terrestrial  networks  are  making  it 
easier  to  get  tail  circuits  from 
international  gateways  to  customer 
sites.  At  the  same  time,  alternative 
service  formats  such  as  privately 
operated  satellite  services  are  finding 
a  foothold. 

Throughout  the  region,  governments  are 
recognizing  that  good  telecommunications 
services  go  hand  in  hand  with  other 
incentives  to  encourage  foreigii 
investment,  such  as  the  creation  of  tax- 


free  zones  for  manufacturing  facilities. 
As  a  result,  multinational  corporations 
are  flocking  to  Southeast  Asia  and 
telecommunications  spending  is  set  to 
grow  at  a  compound  annual  rate  of  20 
percent  in  the  next  five  years, 
according  to  a  recent  study  by  Northern 
Business  Inf ormation/Datapro  (New  York) , 
a  McGraw-Hill  market  research 
consultancy. 

The  spending  forecasts  for  Southeast 
Asia  also  are  reflected  in  major 
modernization  programs  by  PTTs.  By  1995, 
the  vast  majority  of  the  region's  lines 
will  be  digital,     in  Hong  Kong, 
Singapore,  and  Thailand,  digital  lines 
will  make  up  more  than  90  percent  of  the 
total . 

In  addition,  private  operators  are 
developing  new  services  throughout 
Southeast  Asia,  and  multinational 
companies  and  operators  of  international 
value-added  networks  (VANs)  are  making 
significant  investments  in  private 
networks . 

Motorola  Inc.   (Schaumburg,  ill.)/  for 
example,   is  beefing  up  its  entire  Asia- 
Pacific  network,   in  step  with  its  plans 
to  increase  manufacturing  and  design 
activity  in  the  region.   "We're  getting 
away  from  ^ust  supporting  business 
communications  over  the  network,"  says 
Lucien  Wang,  Motorola's  director  for 
corporate  communications  systems  in  the 
Asia-Pacific  region.  "We  want  to  provide 
more  cormunications  to  our  manufacturing 
and  engineering  community."  By  1996, 
Motorola  expects  to  have  five  Tl  (1.544- 
Mbit/s)  links  connecting  Hong  Kong, 
Singapore,  Tokyo,  and  Phoenix,  Ariz., 
plus  one  between  Singapore  and  Western 
Europe.  The  rest  of  the  Asian  network 
will  be  served  by  64-  or  256-kbit/s 
links . 

Similarly,  international  VAN  operator 
Infonet  inc.   (El  Segundo,  Calif.)  has 
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built  a  fully  meshed  network  that 
directly  links  points  of  presence  in 
Hong  Kong,  Singapore,  and  the 
Philippines,  in  addition,  customers  can 
access  Infonet  via  gateways  In  China, 
Indonesia,  Macao,  Malaysia,  and 
Thailand.  "What  we've  got  in  Europe, 
we've  also  got  in  southeast  Asia,"  says 
Jose  Collazo,  Infonet 's  president  and 
chairman. 

Motorola's  development  of  its  network 
illustrates  the  trend  toward  hubbing 
private  networks  within  southeast  Asia. 
Until  two  years  ago,  communications 
lines  between  the  company's  sites  in, 
say.  Hong  Kong  and  the  Philippines  were 
routed  via  a  Motorola  hub  in  the  U.S. 
Today,  Motorola's  Asian  sites  are  linked 
via  one  of  two  hubs — one  in  Hong  Kong 
for  traffic  to  northern  Asia  and  the 
other  in  Singapore  for  southern  Asia. 
"In  most  of  the  countries,   [a  leased 
line  to]  the  U.S.   is  in  the  same  pricing 
zone  as  any  other  Asian  location,"  says 
Wang.   "For  example.  Hong  Kong  to 
Singapore  is  the  same  price  as  Hong  Kong 
to  the  U.S.,  or  Hong  Kong  to  Malaysia." 
Thus,  it's  less  expensive  to  rent  a 
single  line  between  Hong  Kong  and 
Malaysia,  because  traffic  routed  via  the 
U.S.  takes  up  capacity  in  two  leased 
lines--one  from  Hong  Kong  to  the  U.S. 
and  another  from  the  U.S.  to  Malaysia. 

Hong  Kong  vs.  Singapore 

Singapore's  efforts  to  rival  Hong  Kong 
as  the  region's  leading  business  center 
include  the  provision  of  telecommunica- 
tions--and  fierce  battles  over  hubbing 
corporate  networks  are  already  being 
fought  between  the  British  colony's  main 
public  network  operator,  Hongkong 
Telecommunications  Ltd.  (Hongkong 
Telecom) ,  and  Singapore  Telecom. 
The  competition  covers  a  wide  range  of 
issues,  including  general  ones  such  as 
government  incentives  for  foreign 
investors  and  the  potential  for 
political  instability  in  Hong  Kong, 
which  is  scheduled  for  return  to  Chinese 
rule  in  1997.  Despite  assurances  from 
the  Chinese  government  that  Hong  Kong 
will  continue  to  exist  as  a  free 
economic  zone  for  at  lirast  50  years 
after  that,  investors  and  many  Kong 
Kongers  remain  wary. 
Because  of  these  issues,  a  number  of 
major  private  network  operators  are 
expanding  their  presence  in  Singapore. 
One  of  them  is  Societe  de  Telecommunica- 
tions Aeronautiques  (SITA,  Paris),  which 
operates  a  global  network  for  airlines. 
SITA  inaugurated  its  third-largest 
communications  center  in  Singapore  in 
N:>vember,  citing  favorable  investment 
terms  as  one  reason  for  its  location. 
Two  operators  of  fmaiicial  information 
services,  Telerate  systems  Inc.  (New 
York)  and  Reuters  PLC  (London),  already 
have  shifted  Houg  Kcng  operations  to 


Singapore.   "The  prospect  of  changes  u\ 
1997  is  what  made  us  start  thinking 
about  relocating,  and  then  Singapore 
offered  such  strong  economic  incentives 
that  it  became  cost-effective  tc)  move," 
says  Richard  Lim,  network  manager  for 
Telerate  Asia  Pacific  Pte.  Ltd. 
(Singapore),  a  financial  services 
provider , 

Spreading  The  Wealth 

other  users  are  putting  their  eggs  m 
two  baskets  to  spread  their  risks  and 
play  Hong  Kong  and  Singapore  operators 
against  each  ether.     General  Electric 
Information  Services  Inc.  (GEIS, 
Rockville,  Md. )  maintains  its  main 
regional  hub  in  Hong  Kong  but  is  beefing 
up  its  Singapore  operations.   "More  and 
more  operational  headquarters  of 
companies  are  moving  from  Hong  Kong  to 
Singapore,"  says  M.Y.  Yeow,  GEIS  country 
manager  in  Singapore.   "Once  the 
decision-making  people  such  as  the 
chairman  and  officers  are  here,  the 
communications  hub  usually  is  not  far 
behind. " 

Another  company  sharing  its  business 
between  Hongkong  Telecom  and  Singapore 
Telecom  is  the  Hongkong  and  Shanghai 
Banking  Corp.   (Hong  Kong).  Indeed,  the 
bank  is  keeping  score  on  key  telecommu- 
nications issues,  such  as  availability, 
reliability,  and  cost  of  services.  The 
bank  also  is  rating  the  two  carriers  on 
their  readiness  to  solve  customers' 
problems  and  respond  to  changes  in  the 
regulatory  environment. 
Motorola's  records  on  circuit  delivery 
indicate  both  Hongkong  Telecom  and 
Singapore  Telecom  are  slow  in  delivering 
leased  lines,  but  the  delays  are  not  as 
severe  as  in  many  European  countries. 
Timing  for  delivery  of  circuits  is  on 
par  with  Japan  and  better  than 
Australia — where  it  takes  about  four 
months  to  get  a  circuit,  according  to 
Motorola' s  Wang. 

In  terms  of  tariffs,  the  battle  between 
the  Hong  Kong  and  Singapore  carriers  to 
attract  corporate  customers  has  led  to 
an  average  reduction  of  more  than  20 
percent  in  leased-line  rates  between 
1988  and  1991. 

Hongkong  Telecom  also  cuts  bttter  deals 
than  Singapore  Telecom.   "Hong  Kong  is 
very  competitive  in  tariffs,"  says  Wang. 
Still  Hongkong  Telecom's  tariffing 
sc!u^me  could  be  improved,  according  to 
thfc  Hong  Kong  Telecommunications  Users 
Group.  Late  last  year,  the  group  filed  a 
formal  complaint  with  Hong  Kong's 
telecom  authority,  the  Hong  Kong  General 
Post  Of  fire,  about  the  operator '.s 
proposed  tariffs.  Hongkong  Telecom  says 
its  pricing  scheme  will  bring  a  20 
percent  decrease  in  the  cost  of  regional 
connections  for  digital  leased  lines 
operating  at  64  kbit/s  to  2  Mbit/s. 
However,   the  highly  complex  scheme 
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offers  discounts  to  new  customers  at  the 
expense  of  present-day  ones,  according 
to  Tiro  Cureton,  chairman  of  the  users' 
group.   "The  net  effect  of  the  tariff 
decrease  is  that  communications  costs 
will  increase  by  11  percent,"  says 
Cureton,  who  also  is  manager  of  group 
telecommunications  for  the  Hongkoncj  and 
Shanghai  Banking  Corp. 

The  new  tariffs  also  penalize  users  who 
want  to  retain  analog  circuits  by 
charging  up  to  four  times  more  for  them 
than  for  digital  circuits.   "There's  been 
tremendous  investment  in  digital 
technology  and  hence  oversupply  in  that 
aspect,"  says  Motorola's  Wang.  The 
outcome  of  the  users'  group's  complaint 
is  still  pending. 

Hongkong  Telecom  also  has  an  edge  over 
Singapore  Telecom  in  terms  of  the  number 
of  outages,  although  the  duration  of 
outages  in  Singapore  is  much  shorter, 
according  to  records  kept  by  Hongkong 
and  Shanghai  Banking  Corp.  Although 
users  never  are  happy  with  anything  less 
than  100  percent  availability  of  leased 
lines,  both  carriers'  records  compare 
favorably  with  the  achievements  of  many 
European  PTTs . 

corporate  users  also  give  Hongkong 
Telecom  a  much  better  rating  than 
Singapore  Telecom  for  meeting  customer 
requirements.  "Hongkong  Telecom  is 
generally  very  flexible  because  doing 
deals  is  part  of  the  Hong  Kong  culture," 
says  Cureton.  The  attitude  of  Singapore 
Telecom,  on  the  other  hand,  is  in  tune 
with  the  island  nation's  highly 
disciplined  environment,  in  which  laws 
prohibit  gum  chewing,  among  other 
things.  "Singapore  Telecom's  reaction  to 
customers  is  often  paternalistic,"  says 
Cureton.  "What  they  offer  is  technically 
very  good,  but  they  offer  what  they  want 
to  offer." 

This  opinion  is  echoed  by  Telerate's 
Lim,  who  also  is  interim  chairman  of  the 
Singapore  Telecommunications  User  Group 
(STUG).  Lim  wishes  Singapore  Telecom 
would  offer  several  levels  of  service 
for  leased  lines. 

"Various  users  have  different  service 
requirements,"  says  Lim.  "Some  can 
afford  downtime.  Others  can't  and  would 
be  willing  to  pay  a  premium  for  a  higher 
level  of  service  quality  and  maintenance 
on  international  links.  But  that  option 
is  not  available  yet." 
Cureton  says  Hongkong  Telecom  signed  a 
quality-of-service  agreement  with  his 
bank,  but  a  request  for  a  similar 
agreement  with  Singapore  Telecom  was 
ignored. 

In  addition  zo  the  political  uncertainty 
surrounding  Hong  Kong's  return  to 
chines-  rule  in  1997,  the  British  colony 
faces  an  unstable  regulatory  situation, 
HongkonCj  Telecom's  franchise  to  provide 
domestic  services  expires  in  1995;  its 
international  franchise  runs  out  in 
2006.  The  government  is  reviewing  the 


regulatory  environment,  and  is 
reportedly  considering  vcricis.  schemet^ 
to  introduce  mca'e    ompetition.  But  no 
decision  has  been  made  yet  about  further 
market  openings,  and,  as  Hongkoncj  and 
Shanghai  Banking  corp.'s  cureton  puts 
it,  "the  whole  place  is  in  a  state  of 
uncertainty:  competition  or  no 
competition?"  Pending  the  announcement 
of  the  government's  telecom  policy,  Hong 
Kong  users  are  paying  the  price  of 
uncertainty:  "Hongkong  Telecom  wo*i't 
invest  in  or  introduce  new  services," 
says  Cureton. 

In  Singapore,  the  government  has 
published  a  draft  law  proposing  the 
privatization  of  Singapore  Telecom,  and 
shares  may  be  traded  by  year's  end.  But 
this  corporate  revamping  will  have 
little,  if  any,  impact  on  users  since 
Singapore  Telecom  will  retain  its 
monopoly  over  everything  except  VANs  and 
terminal  equipment.  Moreover,   the  VAN 
market  in  Singapore  effectively  has  been 
cornered  by  Singapore  Network  Services 
Pte.  Ltd. 

While  retaining  its  monopoly,  Singapore 
Telecom  is  investing  heavily  in  future 
services.  This  includes  an  outlay  of 
$250  million  over  the  next  three  years 
for  undersea  optical  fiber  cables 
linking  Singapore  to  the  rest  of  the 
industrialized  world.  Other  examples  of 
new  investments  include  Singapore 
Telecom's  virtual  private  network  and  an 
ISDN  service,  both  of  which  are  being 
attached  to  foreign  networks  for 
international  coverage. 

Elsewhere,  Many  Needs 

For  all  their  technological  might,  there 
is  one  regional  issue  that  sophisticated 
network  operators  in  Hong  Kong  and 
Singapore  can't  solve:  the  dismal  state 
of  telecommunications  in  Thailand, 
Indonesia,  the  Philippines,   and  to  a 
lesser  degree,  Malaysia-  The  bottom  line 
for  users  is  that  while  circuits  are 
readily  available  for  international 
gateways  in  the  region,   it  is  still  a 
problem  to  go  "the  last  mile"  to  build 
domestic  networks  in  these  countries. 
Most  nations  in  the  region  still  are 
struggling  to  provide  basic  voice  and 
data  services  over  inadequate  domestic 
networks.  These  countries  are  still  a 
long  way  from  fulfilling  the  growing 
demand  for  reliable  data  communications 
but  they  are  trying.  The  Asian 
Development  Bank  (ADB,  Manila) ,  an 
international  organization  that  offers 
low-intorest  loans  to  developing  Asian 
countries  for  infrastructure  projects, 
has  lent  $600  million  for  telecommunica- 
tions  ventures  since  1966,  and  it  is 
approving  more  and  more  telecommunica- 
tions loans,  according  to  ADB  senior 
economist  Bruce  Murray. 

Malaysia  is  probably  the  best  positioned 
to  supply  users  with  domestic  leased 
lines.  Its  telecom  network  is  more 
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developed  chan  those  of  its*  neighbors, 
with  more  phones  per  customer  and  more 
available  leased  lines. 
Furthermore,  the  Malaysian  government 
launched  an  agressive  economic 
development  program  last  year  that  will 
further  enhance  the  telecom 
infrastructure.  The  country's  operator, 
Syarikat  Telekom  Malaysia  Bhd  (STM, 
Kuala  Lumpur) — which  was  privatized  in 
1987  but  remains  under  the  purview  of 
the  government — was  awarded  a  five-year 
(1991-95)  budget  to  upgrade  its 
infrastructure.  Projects  include 
expansion  of  STM's  four  main  data 
offerings:  Datel,  for  low-rate  links 
over  the  public  telephone  network; 
Maypac ,  the  packet-switched  X.25  data 
network;  Maycis,  the  circuit-switched 
service;  and  Telemail,  an  X.400 
electronic-messaging  service.  STM  is 
also  in  the  process  of  developing  ISDN 
services,  which  are  scheduled  to  be 
commercially  available  next  year  in  the 
capital  city  of  Kuala  Lumpur. 
Next  on  the  performance  list  is 
Thailand,  where  an  estimated  1.2  million 
people  and  businesses  are  waiting  for 
phone  lines.  All  domestic  service  is 
controlled  by  the  Telephone  Organization 
of  Thailand  (TOT,  Bangkok) ,  which  has 
undertaken  several  network  expansion 
projects,  some  of  which  will  be  handled 
by  private  entities  with  foreign 
partners.  For  example,  Nynex  Network 
Systems  Co.   (White  Plains,  N.Y.)  has  a 
10  percent  stake  in  a  project  with 
Telcomasia  Corp.  Ltd.   (Bangkok)  to  build 
and  operate  a  2-million-line  digital 
network  in  Bangkok. 

These  projects  are  aimed  at  fulfilling 
basic  telephone  needs,  not  at  providing 
sophisticated  corporate  data  services. 
Indonesia,  which  one  telecommunications 
manager  characterized  as  "a  last-mile 
nightmare,  particularly  in  Jakarta," 
also  is  seeking  foreign  help  to  upgrade 
its  network.  The  country* s  domestic, 
not-for-profit  telecom  operator, 
Perumtel  (Jakarta),  has  defined  a  five- 
year  (1993-1998)  plan  to  add  5  million 
lines  to  its  network.  The  Indonesian 
government  is  allowing  foreign 
participation  in  the  project,  but  only 
for  the  building  phase,  not  for 
ownership  or  operation  of  the  network. 
Nevertheless,  a  number  of  foreign 
operators — including  U.S.   regional  Bell 
operating  companies  (RBOCs)  and  PTTs 
from  Western  Europe  and  elsewhere  in 
Asia — reportedly  have  expressed  interest 
in  the  project. 

As  for  the  Philippines,  the  country  may 
enjoy  the  fastest-growing  telecommunica- 
tions networks  in  Southeast  Asia  over 
the  next  few  years.  Because  the 
country's  public  terrestrial  network  has 
been  so  inadequate  for  so  long,  users 
needing  reliable  domestic  communications 
have  long  employed  creative  solutions  in 
setting  u?  private  networks.  One  of  the 


country's  largest  food  and  beverage 
conglomerates — San  Miguel  Corp. 
(Manila),  which  has  numerous 
manufacturing  plart.©,  distributors,  and 
offices  across  the  Philippine  Islands, 
built  its  own  microwave  towers  and 
operates  its  own  links  to  ensure 
reliable  voice  and  data  communications. 
Furthermore,  the  Philippine  telecom 
market  historically  has  been  run  by 
private  entities.  The  country's  largest 
operator,  Philippines  Long  Distance 
Telephone  Co.   (PLDT,  Manila),  which 
controls  94  percent  of  the  public 
network,  is  publicly  traded  on  the 
Manila  and  New  York  stock  exchanges.  The 
Philippine  market  is  open  to  competitive 
forces,  even  if  competition  is 
controlled  by  the  country's  National 
Telecommunications  commission  (NTC) . 
There  are  three  other  main  players,  all 
partly  owned  by  U.S.  or  U.K.  interests, 
and  about  40  small  local  operators. 
Another  major  boost  to  Philippine 
telecommunications  could  come  from  the 
NTC  itself,  whch  recently  amended  PLDT's 
operating  license  to  include  data 
services,  according  to  Manila-based 
telecommunications  consultant  Charles 
Horne  of  Halidon  International  Holdings 
Ltd.   (Hong  Kong).  Until  now,  PLOT  only 
could  provide  voice  services  to 
subscribers;   for  data,  it  acted  solely 
as  "a  carrier's  carrier"  by  leasing 
lines  to  providers  of  data  services, 
Horne  says. 

The  Satellite  Solution 

With  its  thousands  of  islands,  Southeast 
Asia  is  ideally  suited  for  another 
solution  to  poor  terrestrial  service: 
privately  owned  satellite  data  networks. 
These  networks,  most  of  which  use  very 
small  aperture  terminal  (VSAT) 
technology,  are  springing  up  all  over 
the  region,  encouraged  by  government 
policies  that  award  VSAT  licenses  to 
multiple  private  operators. 
But  there  are  only  two  regional 
satellite  systems  that  provide 
transponder  services — Asiasat,  owned  by 
Asia  Satellite  Telecommunications  Co. 
Ltd.   (Hong  Kong),  which  in  turn  is 
partly  owned  by  Cable  &  Wireless  PLC 
(London);  and  Palapa  (Jakarta),  owned  by 
the  Indonesian  government. 
The  Pacific  Rim  satellites  of  the 
International  Telecommunications 
Satellite  organization  (Intelsat, 
Washington,  D.C.)  also  carry  some 
intraregional  traffic,   and  Thailand  and 
Malaysia  each  are  planning  to  launch 
their  own  domestic  satellite  systems'  by 
1994.  For  now,  however,  capacity  is 
short  oy  about  60  to  70  transponders, 
accoruing  to  Andrew  Jordan,  Asiasat' s 
marketing  manager.  About  20  percent  to 
25  percent  of  Asiasat' s  current  capacity 
is  used  for  VSAT  systems,  Jordan  says, 
and  several  transponders  on  Asiasat' s 
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second  generation  of  satellites--to  be 
launched  in  1994-'95-~already  have  been 
earmarked  for  VSAT  use. 
"VSAT  technology  is  particularly 
applicable  to  the  area"  for  two  mam 
reasons,  Jordan  says.  First,   in  island 
nations  such  as  Indonesia  and  the 
Philippines,  terrestrial  networks  are 
either  impractical  or  too  expensive  to 
install,  whereas  a  satellite  system 
easily  can  cover  a  geographically 
dispersed  area.  Second,  in  countries 
with  poor  terrestrial  networks, 
satellites  are  the  only  means  to  reach 
distant  locations. 

In  Indonesia,  a  public  data  network 
service  operator  called  Lintasarta 
(Jakarta),  partly  owned  by  Perumtel,  is 
setting  up  a  nationwide  250-VSAT  network 
with  equipment  supplied  by  Hughes 
Network  Systems  Inc.   (HNS,  Germantown, 
Md.),  for  public  data  network  services. 
In  Thailand,  four  private  operators  are 
operating  two-way  VSAT  networks.  One  of 
these,  Compunet  Corp.   (Bangkok),  has 
already  installed  some  250  VSATs  in  the 
country  and  plans  to  expand  its  network 
by  about  200  VSATs  per  year,  according 
to  managing  director  Philip  Richards. 
For  its  largest  customer  to  date,  the 
Bangkok  Metropolitan  Bank,  Compunet  has 
installed  and  is  managing  a  63-VSAT 
network  in  Thailand.  Cable  &  wireless 
has  a  40  percent  stake  in  Compunet.  The 
other  operators  of  VSAT  networks  in 
Thailand  are  Samart  Telecommunications 
Co.  Ltd.  (Bangkok),  Thai  Skycom  Ltd. 
(Bangkok),  and  Acumen  (Bangkok). 
VSAT  networks  also  have  a  bright  future 
in  the  Philippines.  NTC,  the  country's 
telecom  authority,  has  licensed  four 
two-way  VSAT  operators  to  carry  voice, 
data,  and  video  services. 
The  largest  player,  Globe-Mackay  Cable 
and  Radio  Corp.   (Manila),  already  has 
installed  120  VSATs  (supplied  by  HNS) 
across  the  country,  and  plans  to  have 
175  terminals  up  and  running  by  the  end 
of  the  year,  according  to  Angelo  Molato, 
the  company's  vice  president  for  sales 
and  marketing. 

Globe-Mackay* s  basic  offering  includes 
leased  lines  for  voice  and  data  and 
equipment  rental.  Prices  run  34,000 
Philippine  pesos  (about  $1,400)  for  a 
9.6-kbit/s  data  link  and  48,000  pesos 
(about  $1,975)   for  a  9.6-kbit/s  data 
plus  a  16-kbit/s  voice  link.  The  VSAT 
option  is  attractive  enough  for  American 
Express  Co.   (New  York)   and  Texas 
Instruments  Inc.   (TI,  Dallas)  to 
consider  satellite  links  for  their 
Philippine  operations. 
San  Miguel  also  has  been  won  over  by 
VSATs.  The  conglomerate  is  phasing  out 
its  microwave-based  private  network  and 
replacing  it  with  a  VSAT  network  to  be 
implemented  and  managed  by  Globe-Mackay . 
Plans  call  for  150  VSATs  to  be  installed 
over  the  next  two  years  serving  Sen 
Miguel's  data  and  voice  needs.  The  other 


Philippine  carriers  with  VSAT  services 
are  PLOT,  Liberty  Brcadcastiag  Corp. 
(Manila),  and  International 
Communications  Corp.   (Manila) . 
Malaysia,  too,   is  turning  to 
satellites — but  not  to  VSATs.  The 
Malaysian  government  has  granted  a 
second  license  to  private  operator 
Information  Networking  Corp.   Sdn  Bhd 
(INC,  Kuala  Lumpur)  for  data  services  as 
well  as  access  to  international 
databases,  all  via  the  Asiasat 
satellite.  The  system,  which  is  hubbed 
in  Kuala  Lumpur  with  an  international 
gateway  in  Hong  Kong,  is  one  of  the  few 
in  Asia  to  incorporate  FDDI  technology, 
according  to  Ron  Cattell,  director  of 
marketing  for  Datacraft  Asia  Ltd.  (Hong 
Kong) ,  the  network  integrator  that  is 
implementing  INC^s  system. 


ERLC 


109 


The  Future  of  Value-Added  Networks  in  the  Pacific 


Mr.  Bnice  Willey, 
Vice  President,  International  Relations 
MCI  International 
Rye  Brook,  New  York,  USA 


ABSTRACT 

U.S.  telecommunications  services  companies  view  the  Pacific  as  a  fertile,  untapped 
marketplace  for  value-added  services.  While  certain  nations  already  have  telecommunications 
networks  capable  of  supporting  value-added  services,  many  do  not;  the  latter  nations  will  be 
the  focus  of  telecom  development  in  the  near  future.  In  order  to  prepare  themselves  for  value- 
added  telecommunications  and  the  economic  benefits  it  can  deliver,  such  nations  must  consider 
liberalizing  their  networks  or  risk  falling  further  behind. 


I  am  delighted  to  have  an  opportunity  to  speak  to  you  today 
about  the  future  of  value-added  networks  in  the  Pacific. 

It's  a  perfect  topic  for  MCI,  because  we* re  vitally  concerned 
with  all  three  -  the  future,  value-added  networks,  and  the 
Pacific. 

With  respect  to  the  future,  we  are  one  of  the  most  forward- 
looking  companies  I  know.  We  are  actively  preparing  for  a 
future  that  will  benefit  our  users  and  our  shareholders,  by 
making  substantial  investments  in  our  network,  technology  and 
pet)ple. 

Second,  we  are  dedicated  to  value-added  telecommunications. 
We  learned  long  ago  that  telecom  companies  that  define 
themselves  only  as  carriers  have  limited  impact  and  limited 
prospects  for  growth.  Consequently,  we  built  MCI  as  the 
premier  supplier  of  value-added  telecommunications  solutions, 
and  we  will  continue  to  be  just  that. 

By  the  way,  it's  important  to  make  sure  that  we     all  mean  the 
same  thing  by  "value-added  telecommunications,"  so  let  me  tell 
you  exactly  what  these  words  mean  to  me.  They  mean 
telecommunications  that  transcends  the  mere  transport  of 
electronic  signals.  They  mean  the  storage  and  processing  of 
information  and  the  addition  of  unique  features  possible  only 
on  a  digital,  intelligent  network  like  MCI's. 

Believe  me,  I  understand  that  not  all  Pacific 
telecommunications  systems  are  ready  in  a  technical  sense  to 
support  value-added  communications.  But  I  believe  they  will 
be  soon.   Multinational  corporations  crave  value-added 
communications.  Global  commerce  demands  it.  I  am 
convinced  that  today's  underdeveloped  communications 
systems  will  find  ways  to  accommodate  the  need... and  soon. 

Consider  this:  Five  years  ago,  we  were  still  rolling  out 
Common  Channel  Signaling  System  #7  across  the  United 
States.  For  those  of  you  who  don't  know,  SS#7  is  the  out-of- 
band  enabler  of  all  value-added  services.  Five  years  ago,  we 
just  didn't  have  the  digital  switches  and  ports  to  deploy  it 
nationwide. 

Today  in  the  United  States,  nearly  two-thirds  of  all  of  the 
traffic  on  MCI's  network  is  value-added  traffic.  All  of  our 
domestic  and  international  Friends  &  Family  and  Friends  of  the 
Firm  calls  are  value-added  calls.  Personal  800  is  another 
service  that  we  rolled  out  recently,  and  it,  too,  is  value-addal, 
as  are  network  management.  time-t>f-day  routing,  store-and- 


forward  fax,  data  bases,  electronic  messaging,  call-detail 
reporting,  virtual  private  networks,  packet-switched  data  and 
the  other  50-plus  services  available  from  value-added  service 
suppliers  like  MCI. 

And  that  brings  me  back  to  my  opening  statement.  I  said  at  the 
opening  that  MCI  is  concerned  about  the  future  of  value-added 
networks  in  the  PACIFIC.  Let  me  talk  for  a  moment  about  our 
interest,  and  the  interest  of  value-added  suppliers  everywhere, 
in  this  marketplace. 

Simply  put,  the  Pacific  represents  enormous  opportunities  for 
telecommunications  services  companies  worldwide. 

Togetlier,  the  34  countries  that  encircle  the  Pacific  and  the  23 
island  states  scattered  across  its  70  million  square  miles 
account  for  more  than  50  percent  the  world's  population  and 
half  its  total  wealth.  Its  3+  billion  people  speak  more  than 
1,000  languages  and  display  the  richest  religious  and  culture 
traditions  of  any  region  on  Earth.  Pacific  nations  possess  21 
percent  of  the  world's  oil  resources,  63  percent  of  its  wool,  67 
percent  of  its  cotton,  87  percent  of  its  natural  rubber  and  97 
percent  of  its  natural  silk.  And  now,  they  have  established  new 
monopolies  over  information  technology  in  semiconductors, 
superconductors,  audio  and  video  systems,  and  are  rapidly 
moving  on  to  establish  dominance  in  artificial  intelligence  and 
satellite  launching  rockets. 

And  don't  forget  that  the  Pacific  isn't  just  Asia,  the  South 
Pacific  and  Micronesia,  but  also  most  of  the  countries  of 
North,  South  and  Central  America. 

It's  an  immense  area  -  with  some  of  the  most  important 
economic  and  communications  links  of  the  future. 

When  companies  like  MCI  view  the  Pacific,  we  see  thousands 
upon  thousands  of  businesses  and  billions  of  individuals  who 
are  potential  users  of  the  value-added  services  we  provide. 
And,  because  so  p.uch  of  the  Pacific  is  not  yet  hooked  in 
meaningfully  to  the  global  network,  it  represents  a  tremendous 
underdeveloped  marketplace  that  MCI  plans  to  address. 

I've  mentioned  the  potential  of  the  Pacific  marketplace.  What 
about  the  accomplishments  that  have  already  been  made?  U.S 
suppliers  are  encouraged  by  the  dramatic  steps  that  have  been 
taken  by  our  Pacific  neighbors  in  the  last  five  years.  For 
example,  Japan  has  one  of  the  world's  most  advanced  and  ()pen 
networks,  with  three  domestic  network  control  centers 
competing  for  local  traffic  and  two  international  long  distance 
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carriers  competing  with  KDD.  In  Malaysia,  the  Philippines, 
Australia,  Mexico  and  other  countries,  free  competition  has 
created  modern  telecommunications  systems  and  an  almost 
insatiable  demand  for  value-added  services.  And  New  Zealand 
has  what  may  fairly  be  described  as  the  most  competitive 
marketplace  of  all. 

In  each  of  these  marketplaces,  value-added  telecommunications 
has  helped  to  deliver  economic  benefits.  For  with  value-added 
communications,  there  has  never  been  a  greater  array  of 
methods  for  attracting  foreign  investment  -  without  spending 
billions  in  the  process.  The  opponunities  lie  equally  in  service 
and  manufacturing  industries. 

In  services,  for  example,  the  personal  computer,  fax  machine, 
and  telephone  form  a  trio  of  highly  affordable  communications 
devices  that  allow  engineers,  architects,  economists,  writers, 
researchers,  accountants,  programmers,  attorneys,  insurers, 
environmentalists,  physicians  -  virtually  all  professionals  ~  to 
win  contracts  wherever  they  may  be  located. 

When  these  professionals  have  access  to  a  value-added 
network,  they  can  electronically  send  and  receive  ftmds,  x- 
rays,  reports,  manuscripts,  charts,  blueprints,  market  updates, 
spreadsheets,  data  bases,  contracts,  photographs  and  other 
information  -  and  they  a^i  bring  hard  currency  to  any  nation 
where  they're  working. 

Along  with  this  goes  the  idea  that  hospitals,  financial  centers, 
office  buildings,  libraries,  laboratories,  communications 
centers,  teleports,  and  similar  facilities  can  now  be  located  - 
very  practically  -  in  many  places  once  considered  "remote." 

This  means  that  every  nation's  uniqueness  can  be  seen  as  an 
advantage  -  the  traditional  industrialized  model  of  economic 
success  need  no  longer  be  the  only  model.  Even  tourism  is 
enhanced  when  visitors  to  a  country  know  they  can  easily  stay 
in  touch  with  loved  ones  and  business  associates  back  home. 

The  possibilities  to  profit  from  value-added  global 
telecommunications  are  endless.  But  let  me  sum  up  what  I'm 
saying  with  this  thought:  value-added  telecommunications 
offers  huge  opportunities  for  those  who  grasp  its  potential 
today.  You  can  measure  these  opportunities  in  increased  hard 
currency,  improved  balances  of  trade,  diversification  of 
economic  development,  as  well  as  "spillover"  benefits  such  as 
improved  residential  phone  service,  expanded  education  and 
healthcare  facilities,  and  so  on. 

There's  another,  more  ominous  half  to  my  thought,  howiver. 
Nations  that  don't  aggressively  embrace  the  opportunities 
created  by  value-added  telecommunications  risk  falling  even 
ftirther  back  in  the  economic  race.  And  this  threat  of  falling 
behind  grows  each  day  as  technological  advances  and 
international  telecommunications  agreements  -  like  those 
concerning  ISDN  ~  continue  to  race  forward. 

Fortunately,  service  providers  —  and  I'm  proud  to  number  MCI 
among  tliem  -  stand  ready  to  provide  virtually  any  country 
with  sophisticated  value-added  services.  MCI,  for  example, 
already  brings  most  if  not  all  of  these  services  to  the  many  of 
the  over  200  nations  we  serve.  We're  ready  to  discuss  doing 
even  more  to  help  spread  the  wealth  of  the  telecommunications 
resource. 

Before  anyone  accuses  me  of  taking  a  simplistic  view  of  things, 
however,  let  us  share  a  hard  look  at  reality.  Today's  Pacific 
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telecommunications  scene  is  a  striking  study  in  contrasts.  In 
some  pUces  -  like  Hong  Kong  -  satellite  conference  calls,  lax 
machines,  electronic  mail,  and  private  networks  are  taken  for 
granted,  while  in  others  -  like  Vietnam  -  the  distance  of  the 
average  person  to  the  nearest  telephone  can  be  measured  in 
miles  -  and  in  years. 

While  residential  users  in  Japan  access  a  host  of  information 
and  financial  services  through  their  telephones  and  personal 
computers,  many  Vietnamese  are  unable  to  fiilfill  the  simple 
human  need  of  quickly  phoning  for  help  in  an  emergency. 

The  social  and  economic  implications  of  these  imbalances  are 
clear  -  and  far-reaching:  In  places  without  value-added 
networks,  capital  investment  will  be  slight,  and  businesses, 
hospitals,  universities,  and  other  vital  institutions  will  be 
scarce. 

The  question  that  we  at  MCI  must  constantly  address  is  how  to 
turn  this  around  -  how  to  make  it  possible  for  anyone, 
anywhere  to  have  access  to  the  benefits  of  value-added 
telecommunications.  One  of  the  ways  to  achieve  this  end  is 
through  competition. 

Indeed,  competition  has  generated  remarkable  results  wherever 
it  has  been  introduced.  In  the  U.S.,  competition  has  resulted 
in  a  fundamental  overhaul  of  what  was  already  considered  the 
world's  most  advanced  telecommunications  network.  In  the 
years  since  divestiture  in  the  U.S.,  the  telecommunications 
market  in  the  U.S.  has  grown  by  more  than  60  percent,  into  an 
almost  $200  billion  industry.  The  competitive  long-distance 
market  along  is  more  than  a  $55  billion  industry  -  despite 
average  rate  reductions  of  more  than  40  percent  since 
divestiture. 

In  the  U.S.,  competition  has  made  available  a  full  range  of 
value-added  services:  videotext,  video  conferencing,  virtual 
private  networks,  store-and-forward  fax,  electronic  mail,  data 
base  services,  network  management  and  security  services,  data 
transmission,  electronic  data  interchange.  ANI  and  a  host  of 
others.  All  of  these  can  be  available  in  any  nation  willing  to 
open  their  networks.  In  every  instance  where  countries  have 
opened  their  networks,  it  has  led  to  positive  results. 

At  MCI,  of  course,  we  believe  that  competition  is  healthy  and 
in  the  natural  order  of  things.  As  a  matter  of  fact,  we  have  - 
by  virtue  of  our  acquisition  of  Western  Union  International  and 
RCA  Globcom  —  about  as  much  experience  in  the  area  of 
cooperation  as  we  do  in  the  field  of  competition. 

Especially  in  areas  such  as  the  Pacific  Rim,  where  political  and 
economic  systems  range  from  unbridled  capitalism  to  military 
dictatorships  ~  we  are  seeking  ways  to  cooperate  in  addition  to 
seeking  ways  to  compete.  We  do  not  seek  to  impose  our 
competitive  legacy  on  others.  However,  we  do  seek 
empowerment  of  the  end  users. 

"Empowering  the  end  user"  requires  the  right  balance  of  both 
of  these  elements.  Sometimes  this  is  a  little  tricky  to  achieve, 
but  history,  both  recent  and  distant,  shows  us  that  we  can  do  it. 

For  example,  a  century  and  a  half  ago,  agreements  were 
reached  that  allowed  telegraphy  to  blossom  into  a  powerftil, 
worldwide  communications  tool.  Likewise,  thousands  of  other 
cooperative  decisions,  on  issues  ranging  from  the  shape  of 
phone  jacks  to  the  X.400  communications  standard,  have  been 
required  to  allow  petiple  to  talk  to  each  other. 
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Through  good-faith  negotiations  and  regulatory  progress,  these 
viacisions  have  been  worked  out.  And  today  more  than  ever  - 
with  ISDN  on  the  horizon  -  it  is  important  to  note  the 
regulatory  progress  Tm  spealcing  of  requires  the  right 
combination  of  cooperation  and  competition.  Cooperation  in 
realizing  the  goals  of  universal  access  and  global  connectivity 
-  competition  in  the  traditional  business  sense  of  striving 
always  to  bring  the  best  possible  offerings  to  the  marketplace. 

These  are  not  frivolous  concerns.  In  a  recent  examination  of 
telecommunications  in  the  Pacific,  the  respected  Columbia 
Journal  of  World  Business  put  it  this  way:  A  country  cannot 
be  an  economic  power  without  a  strong  and  efficient 
telecommunications  network.  Conversely,  people  who  have 
access  to  value-added  telecommunications  can  expect 
intensified  economic  activity  and  prosperity. 

For  developing  countries  throughout  the  Pacific,  the  message  is 
clear.  The  establishment  of  a  value-added  telecommunications 
infrastructure  is  vital  to  success  in  attaining  economic 
development  goals. 

Value-added  telecommunications  means  business.  It  means 
jobs  and  an  opportunity  to  participate  in  the  mainstream 
economy.  And  it  meii.TS  that  participation  in  the  world 
economy  —  Drought  about  through  better  telecommunications  ~ 
can  break  the  ground  for  other  improvements.... better  roads, 
housing,  schools  and  medical  care.  Value-added 
telecommunications  enables  whole  regions  to  lift  themselves  up 
by  the  bootstraps. 

The  nations  of  the  Pacific  Rim  are  counting  on  us,  you  and  me, 
to  spread  the  benefits  of  value-added  telecommunications.  To 
make  this  happen,  we  must  talk  to  each  other,  sharing  our 
visions  and  goals  and  plans.  Only  in  this  way  can  we  work  out 
the  myriad  details  that  confront  us  and  thus  bring  ourselves 
closer  to  the  ideas  of  universal  connectivity  and  prosperity. 
World  events  have  ushered  in  an  era  of  great  promise  for 
value-added  telecommunications,  and  we  must  cooperate 
closely  as  partners,  providers  and  users  if  we  are  to  realize  that 
promise. 

Now,  let's  take  just  a  few  n^oments  to  take  a  glimpse  of  the 
future.  Everywhere  throughout  the  Pacific,  exciting  and 
historic  things  are  happening  in  value-added 
telecommunications. 

The  most  obvious  trend  is  the  rapid  improvement  of  networks, 
and  I  don't  just  mean  in  countries  where  networks  have  not 
previously  existed. 

Thanks  to  competition,  the  PTTs  of  Japan,  Mexico  and  New 
Zealand,  to  name  just  three,  will  spend  a  total  of  some  $100 
billion  on  systems  modernization  by  1999.  Japan,  in  fact,  is 
".bout  halfway  into  a  15 -year,  $150  billion  project  to  di,'?itize 
and  fiberize  its  network  --  an  effort  that  many  other  developed 
nations  will  soon  have  to  consider  undertaking.  And  in  the 
United  States,  it  appears  from  recent  court  rulings  that  CATV 
will  provide  wide-band  access  to  American  homes  and 
businesses  without  the  need  for  re-wiring  the  nation.  The 
result,  of  course,  would  be  still  further  proliferation  of  value- 
added  services  in  that  marketplace. 

Even  for  Pacific  countries  like  Singapore  that  have  not  yet 
privatized,  the  introduction  of  competition  in  the  region  has,  at 
the  very  least,  acted  as  a  catalysts  to  accelerate  the  re- 
examination of  government  monopoly  and  led  to  networks 


capable  of  delivering  value-added  services. 

There  are  other  exciting  trends  in  the  Pacific,  as  well.  For 
instance,  in  the  next  decade,  we  will  -  thanks  to  cellular 
technology  —  empower  millions  of  once-isolated  people  and 
businesses.  It's  particularly  important  to  island  states  like  the 
Philippines,  Canaries  or  Marianas,  where  the  main  island  may 
have  fiber  connections  but  outlying  islands  may  have  no 
service  at  all.  And  here's  more  good  news:  In  the  near  future, 
new  technology  will  enable  cellular  systems  to  deliver  many  of 
the  value-added  capabilities  of  traditional  systems. 

Another  driver  of  value-added  communications  in  the  Pacific  is 
affordability.  Unfortunately,  at  the  moment.  Pacific 
communications  are  not  as  cost-effective  as  they  should  be. 
For  many  big  multinational  companies,  private  networks  are 
the  ONLY  kind  of  network  available.  However,  the 
development  of  modem  public  switched  networks  in  places  like 
Japan,  Australia  Singapore  and  Hong  Kong  is  allowing 
suppliers  like  MCI  to  deploy  much-more-efficient,  software- 
defined  international  virtual  private  networks.  We  have 
learned  that  companies  are  much  more  willing  to  expand 
operations  in  areas  where  the  local  network  will  support  virtual 
networks,  which  is  another  reason  we  urge  Pacific  nations  to 
get  ready  for  value-added  services.  By  providing  a  public 
switched,  intelligent  network,  you  not  only  help  customers 
avoid  the  expense  of  private  networks,  you  allow  them  to 
install  and  use  a  whole  host  of  money-saving,  productivity- 
improving  applications. 

As  different  economies  in  the  Pacific  grow  and  deregulate,  you 
will  see  the  bigger  carriers  looking  for  opportunities  to 
compete  on  a  regional  basis  —  carrying  intraregional  traffic. 
Thus,  it  may  be  possible  for  carriers  like  MCI  to  compete  for 
value-added  traffic  between,  say  Japan  and  Australia  —  traffic 
that  has  no  U.S.  leg.  Such  truly  global  competition,  when  it 
occurs,  is  sure  to  generate  reduced  prices  and  better  services 
for  Pacific  users,  everywhere. 

Another  trend  in  the  Pacific  is  driven  by  the  relatively  high 
cost  of  circuits  in  developed  nations  like  the  U.S.  and  Japan. 
In  the  next  10  years,  we  are  going  to  see  a  much  higher 
percentage  of  hubbing  emanate  from  the  Pacific.  This  is 
especially  costeffective  for,  say  U.S.  or  Japanese  companies 
that  have  substantial  operations  in  the  Asia  Pacific  area.  These 
companies  are  already  discovering  that  they  can  send  all  of 
their  traffic  to  a  hub  where  circuit  costs  to  the  rest  of  Asia  are 
lower,  and  then  disperse  the  traffic  around  the  world  from 
there.  It's  another  example  of  how  a  company  like  MCI, 
working  with  its  Pac  Rim  partners  is  adding  value  to  the 
Pacific  telecommunications  scene. 

Naturally,  there  are  still  many  question  marks  ~  and  some 
caution  signs  -  about  the  ftiture  of  value-added 
telecommunications  in  the  Pacific.  Few  movements  in  history 
have  marched  straight  forwa;d,  never  zig-zagging.  But  it  is 
precisely  in  times  of  uncertainty  that  we  need  to  remember  our 
guiding  visions,  and  adhere  to  the  basic  principles  of 
liberalization,  a>mpetition  and  cooperation. 

These  principles  will  help  the  Pacific  Rim  to  successfully  blend 
together  the  interests  of  the  American  and  Asia 
telecommunications  systems  so  that  everyone  benefits.  These 
principles  will  also  help  us  decide  on  other  basic  regulatory 
and  policy  issues  like  licensing,  Open  Network  Provisirns,  and 
regional  standards. 
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!»  for  one,  am  confident  that  the  industry  we're  all  part  of  is  up 
to  facing  these  challenges,  just  as  we  are  all  eager  to  explore 
the  unimagined  opportunities  yet  to  come.  After  all,  very  few 
fields  can  compare  with  telecommunications  in  terms  of  the 
challenge  and  excitement  offered  to  all  of  us  today.  You  and  I 
are  privileged  to  be  living  at  this  time,  with  the  responsibility 
of  shaping  such  a  basic  component  of  humanity's  economic  and 
social  happiness. 

We  can  not  and  will  not  let  them  down. 
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1.  ABSTRACT 


The  Advanced  Coinmuni cat ions  Technology  Satellite  (ACTS)  represents  the  next 
generation  of  NASA's  advanced  satellite  conmuni cat ions  research.     The  primary 

objective  of  the  ACTS  Program  is  to  develop  and  demonstrate  revolutionary 
technologies  that  may  be  incorporated  into  future  operational  systems.  ACTS 
advanced  features  include  onboard  processing  and  switching;  fast-hopping, 
high-powered  spotbeams;  Ka-band  components,  and  a  steerable  antenna.  To 
compliment  the  capabilities  of  the  satellite.  NASA  has  developed  an  extensive 
system  of  ground  stations  and  interfaces  designed  to  maximize  commercial 
applications  experiments.     The  NASA  ACTS  Experiments  Program  makes  the  ACTS 
system  available  to  the  public  and  private  sectors  for  conducting  experiments 

of  potential  applications. 

The  Pacific  Space  Center  (PACSPACE) ;  a  team  of  industry,  university, 
government,  and  non-profit  affiliates;  is  a  participant  in  the  ACTS 
Experiments  Program.     PACSPACE  intends  to  utilize  a  NASA- developed  T-1  VSAT 
and  a  High  Data  Rate  (HDR)  terminal  for  experiments.     Potential  experiment 
opportunities  are  available  to  interested  organizations  in  the  Pacific  region 
under  the  guidelines  established  by  NASA.    Telecommunications  will  be 
instrumental  in  shaping  future  global  economic  development  in  the  Pacific 
region.     The  advanced  technology  represented  by  the  ACTS  system  holds  key 
economic  opportunities  for  the  future. 

2.  INTRODUCTION 

From  its  inception  some  thirty  years  ago.  we 
have  seen  communications  satellites  evolve 
from  a  reflecting  balloon  in  space  which  gave 
us  the  first,  albeit  faint,  transoceanic  two- 
way  voice  transmission  via  satellite  to 
today's  high-powered.  sophisticated 
satellites  which  provide  voice,  data,  and 
video  telecommunications  services  on  a  world 
wide  basis. 

Through  much  of  this  period.  NASA,  together 
with  a  host  of  U.S.  industry  partners, 
developed  the  rockets  and  spacecraft  called 
Echo.  Telstar.  Relay,  and  Syncom.  thereby 
introducing  to  the  world,  the  basic 
spacecraft  building  blocks;  batteries,  power 
conditioners,  solar  arrays,  attitude  control, 
spacecraft  structures,  orbit  insertion 
techniques,  and  communication  payload 
components:  which  spawned  a  satellite 
communications  industry.  Following  Syncom, 
NASA  sponsored  U.S.  industry  in  the 
development  of  a  series  of  Advanced 
Technology  Satellites  (ATS)  that  introduced  a 
host  of  new  telecomjiiunication  applications 

such  as:  land,  aer'jnautical .  and  maritime 
mobile  communications:   position  location; 

data  collection;   disaster  communications; 

direct  video  and  audio  broadcast;  and  others. 

many  of  which  are  being  exploited  today.  It 

is  difficult  to  imagine  that  many  of  the 

satellite- enabled  telecommunications  services 

we  enjoy  today  were  drawing-board  concepts  a 

decade  ago.     They've  become  such  an  integral 

part  of  our  lives  that  we  often  wonder  how  we 

ever  got  along  without  them.     But  what  about 

the  future? 


Future  expectations  for  the  telecommu- 
nications market  in  general,  and  satellite 
communications  services  in  particular,  are 
optimistic.  Financial  institutions  are 
predicting  an  explosion  in  the  telecom- 
munications industry  in  the  90' s;  voice, 
data,  and  video  network  services- -local  and 
long  distance,  domestic,  and  international- - 
will  emerge  as  one  of  the  great  growth 
industries  of  all  time.(l)  This  industry  is 
expected  to  grow  at  three  times  the  rate  of 
the  overall  industrial  economy. (2)  The 
annual  global  sale  of  telecommunications 
equipment  will  grow  from  $135B  in  1990  to 
about  $235B  by  the  next  decade. 
Telecommunications  services  enabled  by  this 
equipment  will  have  an  estimated  value  in  the 
trillions  of  dollars,  of  which  hundreds  of 
billions  of  dollars  can  be  contributed  to 
satellites.  Satellites  will  therefore 
continue  to  be  a  key  element  of  this  industry 
despite  strong  competition  from  other 
transmission  media. 


Migration  of  certain  satellite  voice  services 
to  fiber  optics  will  more  than  be  made  up  by 
the  demand  for  telecommunications  services 
which  are  unique  to  satellites.  Very- Small 
Aperture  Terminal  (VSAT)  networks  have 
become,  and  will  continue  to  be.  a  major 
application  of  communications  satellites. 
Mobile  satellite  services  will  soon  be 
introduced  in  the  U.S.  and  have  already  been 
introduced  elsewhere.  Video  and  audio  direct 
broadcasting  satellite  services  will  also 
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begin  to  emerge  over  the  next  decade. 
Satellites  with  onboard  processing  capa- 
bilities have  already  been  demonstrated  in 
space,  albeit  for  military  applications. 
Major  enhancements  of  this  technology  are 
being  readied  and  will  be  validated  in  space 
during  the  90* s  for  commercial  applications 
of  the  early  21st  century.  These  advanced 
space  systems  will  feature  onboard  switching 
and  multiple  hopping  spotbeams  that  will 
provide  opportunities  for  smaller- sized  VSAT 
to  VSAT  (direct)  connectivity,  direct 
station- to- station  mesh  interconnectivity . 
and  networking  that  is  dynamically 
reconfigurable  to  adapt  to  changing  types  and 
rates  of  traffic;  and  it  will  be  provided  on- 
demand.  We  will  see  future  satellite  systems 
which  will  help  provide  personal 
communications  on  a  global  basis.  The  future 
for  the  satellite  communications  industry 
continues  to  look  promising,  and  NASA  will 
continue  to  be  a  part  of  it.  This  paper 
examines  NASA*s  Advanced  Communications 
Technology  Satellite  (ACTS)  program,  an 
experimental  satellite  program  that  will 
usher  in  the  next  generation  of  satellite 
communications  technology. 

3.  ADVANCED     COMMUNICATIONS  TECHNOLOGY 
SATELLITE  (ACTS)  AND  EXPERIMENTS  PROGRAM 

To  accommodate  the  expected  increase  in 
demand  for  greater  telecommunications 
services,  technology  innovations  are  needed 
that  will  provide  these  services  on  a  cost 
effective  basis.  ACTS  accomplishes  this  by 
developing  and  demonstrating  on-orbit. 
revolutionary  technologies  that  may  be 
incorporated  into  future  operational  systems. 
The  on-orbit  validation  of  the  technology 
establishes  the  confidence  that  is  needed  for 
embracing  and  applying  the  technology  to 
operational  systems.  The  benefits  realizable 
f roia  this  program  include  the  introduction  of 
new  services,  more  cost-effective  delivery  of 
existing  services,  growth  in  the  capacity  of 
satellite  systems,  and  effective  utilization 
of  spectrum  and  orbit.  Key  spacecraft 
technologies  to  be  validated  as  part  of  the 
ACTS  program  include: 

•    High  EIRP  fast -hopping  spot  beams 


4.     ACTS  OVERVIEW 

The  ACTS  system  consists  of  a  flight  segment 
and  a  ground  segment.  The  flight  segment 
will  be  launched  on  June  30.  1993  aboard  the 
Space  Shuttle  and  placed  in  geostationery 
orbit  at  100  degrees  W.  longitude.  ACTS  will 
measure  46.5  feet  from  tip  to  tip  along  the 
solar  arrays  and  30  feet  from  one  antenna  to 
another.  The  on-orbit  configuration  of  the 
satellite  is  shown  in  Figure  1. 


Figure  1.    ACTS  Spacecraft  Configuration 

During  the  operational  mission  phase,  the 
spacecraft  is  stabilized  in  three  axes  with 
the  large  antenna  reflectors  facing  the  earth 
and  the  solar  array  panels  rotating  once  per 
day  to  remain  facing  the  Sun.  Given  the 
experimental  nature  of  the  spacecraft, 
batteries  are  provided  to  supply  power  during 
eclipse  periods  to  essential  bus  loads  only. 
The  flight  segment  is  comprised  of  two 
sections:  the  advanced  technology  payload 
called  the  multibeam  communications  package 
(MCP)  and  the  spacecraft  bus  which  provides 
support  functions  to  the  payload.  Prominent 
features  of  the  MCP  are  the  use  of  elec- 
tronically hopping  multiple  spotbeam 
antennas,  onboard  storage  and  baseband 
switching  of  communication  traffic,  and  Ka- 
band  transmission. 


Spectral  reuse  through  spatial 
diversity 

-  Higher  throughput  VSAT's  (T-1  rate) 

Smaller  ground  terminals 

Efficient  capacity  assignment  to 
geographically  non- uniform  demand 

Ka-band  components 

Opening  a  new  frequency  band 

-  2.5  GHz  bandwidth 

Dynamic  rain  fade  compensation 

Onboard  processing  and  switching 

Switching  and  routing  on-board  at 
individual  voice  circuit  level 

Single -hop  mesh  voice  network 

Improved  signal-to-noise  ratio 


Separate  Ka-band  (30/20  GHz)  antennas  are 
provided  for  transmitting  and  receiving 
signals.  The  antenna  system  provides  two 
hopping  spotbeam  families  (east  and  west) 
plus  three  fixed  beams.  The  east  and  west 
families  are  discriminated  by  polarization. 
Eigure  2  identifies  the  coverage  area 
associated  with  each  family.  The  east  family 
of  beams  comprises  an  east  scan  sector  and 
six  additional  spotbeams  for  isolated 
location  coverage  outside  the  contiguous  scan 
sector.  The  west  family  comprises  a  west 
scan  sector,  seven  additional  spotbeams  for 
isolated  location  coverage  outside  the 
contiguous  scan  sector,  and  a  steerable 
spotbeam  to  provide  Hawaii  and  Alaska 
coverage. 
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Figure  2.     ACTS  Multibeam  Antenna  Coverage 


The  multibeam  communications  package  provides 
the  means  for  receiving*  processing* 
switching*  amplifying*  and  transmitting 
signals  that  carry  high-speed  digital 
coiranunications  traffic  in  a  TDMA  network.  A 
functional  overview  of  the  ACTS  flight  system 
is  shown  in  Figure  3. 


Figure  3.     ACTS  Flight  Segment 


Two  types  of  switching*  one  at  baseband  with 
storage  and  the  ot^er  at  an  intermediate 
frequency  (IF)  have  been  incorporated  into 
ACTS.  The  baseband  switch*  which  is  referred 
to  as  the  Baseband  Processor  (BBP)  provides 
single-hop  interconnect ivity  between  all 
spotbeams.  Hopping  beams  are  most  useful  for 
serving  areas  where  traffic  is  spread 
geographically  and  for  isolated  areas  having 
insufficient  traffic  to  justify  the  use  of  a 
stationary  spotbeam.  Beam  hopping  aggregates, 
the  traffic  from  such  regions.  In  this  mode* 
communications  to  the  satellite  will  be  by 
demand- as signed  multiple  access  (DAMA) .  The 
IF  switch*  which  is  referred  to  as  the 
Microwave  Switch  Matrix  (MSM)  *  is  based  on 
satellite- switched  time  division  multiple 
access  (TDMA)  and  is  primarily  used  to 
interconnect  the  three  stationary  beams  of 
the  ACTS  satellite*  although  it  may  also  be 
used  to  connect  the  hopping  beam  locations 
during  predetermined  periods  of  time.  The 
three  90C  MHz  bandwidth  channels  of  the  MSM 
provide  the  flexibility  for  a  variety  of 
communication  investigations.  Microwave 
switch  positions  may  also  be  fixed  to  allow 
frequency  demand  multiple  access  (FDMA) 
communications . 
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A  major  feature  of  the  ACTS  system  is  its  use 
of  a  dynamic  rain  fade  compensation 
technique.  Rain  fades  can  be  detected  by 
monitoring  the  amplitude  levels  of  the  flight 
system  beacons.  The  ACTS  flight  system  will 
incorporate  three  beacons  for  real-time  fade 
measurements:  two  in  the  downlink  frequency 
band  and  one  in  the  uplink  frequency  band. 
Signals  from  all  three  beacons  will  cover  the 
full  continental  United  States.  The  downlink 
frequency  beacons  at  20.185  GHz  (vertical 
polarization)  and  20.195  GHz  (horizontal 
polarization)  are  modulated  with  telemetry 
and  ranging  information*  but  they  also  double 
as  fade  beacons.  The  uplink  frequency  beacon 
at  27.505  GHz  (vertical  polarization)  is 
unmodulated  and  will  be  used  for  power 
monitoring  (fade  information)  of  the  ACTS 
spacecraft.  The  beacons*  however*  are  not 
derived  from  the  same  local  oscillator  and* 
therefore*  are  not  coherent  relative  to  each 
other. 


To  complement  the  capabilities  of  the 
satellite*  NASA  has  developed  or  is  in  the 
process  of  developing  an  extensive  ground 
system  infrastructure  that  is  comprised  of 
three  elements:  the  NASA  ground  station 
(NGS)*  the  satellite  control  center  (SCC)* 
and  several  classes  of  experimenter 
terminals.  A  functional  overview  of  the 
ground  segment  is  shown  in  Figure  4.  The 
NGS*  located  at  KaSA  Lewis  Research  Center, 
Cleveland,  Ohio*  will  include  the  Master 
Control  Station  (MCS)*  a  low-burst  rate 
terminal  for  BBP  mode  of  operation  and  a  Link 
Evaluation  Terminal  (LET)  for  MSM  mode  of 
operations.  The  SCC  located  at  GE  Astro- 
Space  in  East  Windsor*  New  Jersey*  will  be 
linked  to  the  NASA  ground  station  via 
terrestrial  voice  and  data  circuits. 
Transfer  orbit  support  and  operations  back-up 
to  the  SCC  will  be  provided  by  a  C-band 
command*  ranging*  and  telemetry  (CR&T) 
station  located  at  Carpenter svillo*  New 
Jersey. 
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Figure  4.     ACTS  Ground  Segment 


5.     EXPERIMENT  PROGRAM  OVERVIEW 

The  NASA  ACTS  program  offers  a  unique 
opportunity  to  the  U.S.  public  and  private 
sectors  (corporations,  universities*  and 
government  agencies)  to  experiment  with 
satellite  communication  technology  that  is 
expected  to  be  operational  at  the  turn  of  the 
next  century. 
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A  two-year  period  of  experimentation  is 
planned  after  the  launch  of  the  ACTS 
spacecraft,  following  a  nominal  one-month 
period  for  on-orbit  checkout.  Sufficient 
propellant  will  be  carried  onboard  to  provide 
station  keeping  for  at  least  four  years.  If 
sufficient  experimenter  interest  is 
identified  and  additional  operation  funds  are 
allocated,  the  experiment  period  may  be 
extended  an  additional  one  or  two  years. 

In  addition  to  performing  tests  and 
experiments  that  verify  the  on-orbit 
performance  of  the  advanced  technology 
components  of  the  flight  system  and  that" 
characterize  the  transmission  medium.  KASA  is 
emphasizing  the  selection  of  experiments  that 
demonstrate  the  commercial  viability  and 
market  acceptability  of  new  voice,  data,  and 
video  networks  and  services. 

This  experiment  emphasis  is  based  upon  an 
industry  recommended  focus  for  the  experiment 
program  that  would  address  a  number  of 
potential  high-payoff  application  areas: 

•  1.5  Mbps  voice,  video,  and  data  networks: 

•  300  Mbps  supercomputer  and  HDTV  networks: 

•  Aeronautical  voice  and  data  applications: 

•  Integrated  services  digital  networks:  and 

•  2  kbps  control  and  data  acquisition 
networks. 

In  conjunction  with  aeronautical 
applications,  industry  advisors  have  also 
emphasized  the  importance  of  obtaining  a 
characterization  of  the  propagation 
transmission  path. 

The  experiment  terminals  being  developed  to 
provide  an  experimenter  capability  in  these 
application  areas  are  under  development.  The 
experiment  terminals  are  classified  into  five 
types: 

•  Very  Small  Aperture  Terminals  (VSAT)  for 
digital  networks  which  provide  on-demand, 
full -mesh  connectivity  at  T-1  rates  over  a 
single  hop: 

•  High  Data  Rate  (HDR)  Terminals  for  point- 
to-point  or  point-to-multipoint  networks 
at  1  Gigabit  per  second  rates: 

•  Ultra  Small  Aperture  Terminals  (USAT)  or 
"personal"  terminals  for  low  data  rate 
(kilobits  per  second)  supervisory  control 
and  data  acquisition  (SCADA)  type 
networks: 

•  Mobile  (both  land  and  aeronautical, 
narrowband  and  broadband) :  and 

Propagation  Terminals  for  characterizing 
the  transmission  media  at  Ka-band. 

Under  a  1990  NASA  Research  Announcement  grant 
awarded  to  the  Hawaii  Pacific  Space  Center 
(PacSpace) ,  experimental  concepts  utilizing 
ACTS  technologies  were  designed  that 
addressed  four  major  applications  areas.  The 
PacSpace  application  experiments  require  the 


use  of  the  NASA  developed  T-1  VSAT  and  HDR 
experimenter  terminals  described  in  Figure  5. 
The  T-1  VSAT,  which  has  an  Integrated 
Services  Digital  Network  (ISDN)  capability, 
will  be  loaned  to  PacSpace  for  approximately 
a  six-month  period  during  the  first  year  of 
the  experiments  program.  PacSpace  has 
committed  to  the  purchase  of  an  HDR  terminal 
and  will  place  the  terminal  in  operation  at 
the  conclusion  of  experiments  conducted  with 
NASA's  T-1  VSAT. 


r 


Renwu  Inform  Hi  cm 
Services 


HAWAH'S  ACTS  INITIATIVE:  EXPERIMENTAL  FOCUS 


Figure  5.    Hawaii  Application  Experiments 
6.     PACSPACE/HAWAII  OVERVIEW 

Hawaii  provides  an  ideal  environment  in  which 
to  test  and  validate  ACTS  technologies.  The 
State's  strategic  mid-Pacific  location  has 
secured  its  role  as  a  hub  for  international 
telecommunications  and  places  it  well  within 
the  footprints  of  ntuaerous  communications 
satellites  serving  Pacific  Rim  nations. 
Local  industry  is  developing  an  extensive 
inter-island  and  fiber-optic  network  to 
complement  the  existing  inter-continental 
network  linking  Hawaii  with  nations  around 
the  region  and  maintains  collaborative 
research  programs  with  the  University  of 
Hawaii  that  continue  to  pioneer  state-of-the- 
art  communications  systems  and  protocols. 
ACTS'  state-of-the-art  technologies  will 
enable  Hawaii  to  utilize  these  unique 
strengths  and  capabilities  to  advance 
methodologies  for  data  networking, 
management,  and  analysis,  thus  enabling  the 
State  to  serve  as  both  an  innovator  and 
testbed  for  advanced  space  communications  and 
information  systems. 

The  Pacific  Space  Center  (or  PacSpace)  is 
ci.  rently  mobilizing  industrial,  academic, 
and  governmental  resources  to  support 
Hawaii's  ACTS  Experimentation  Program.  The 
academic  branch  of  this  triad  is  led  by  the 
University  of  Hawaii,  which  provides  an 
exceptionally  talented  faculty  and 
outstanding  on-campus  facilities  to  support 
research  and  development  in  space  science  and 
technology.  The  industrial  element  is 
represented  by  the  Pacific  International 
Center  for  High  Technology  Research  (PICHTR^ 
whose  ongoing  programs  in  energy  research! 
information  technology,  and  educational 
training  are  helping  advance  international 
cooperation  and  development  in  these  areas. 
Finally,  governmental  interests  are  beina 
promoted  through  the  Hawaii  state  Office  of 
Space  Industry,  which  has  been  working  to 
both  expand  and  diversify  Hawaii's  space- 

busfne^/H^'V^'"  ^'^^  ^P^^^^^  emphasis  on 
business  development  and  technology  transfer, 
aerospace  education.  public 

conn^^^°''  ''^"^'^i'^y  outreach,  international 
cooperation  through  joint  space  ventures,  and 

°^  Hawaii's  commercial  space 
launch  potential.  ^puv-e 
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7.     PACSPACE  EXPERIMENTAL  FOCUS/ OBJECTIVES 

Recent  advsnces  in  the  areas  of  information 
collection,  high-speed  communications,  and 
high-performance  computation  are  revealing 
new  opportunities  for  commercial  applications 
in  these  areas.  Intelligent  satellite 
communications  will  effectively  complement 
terrestrial  networks  by  offering  high-speed 
channels  to  remote  areas  of  the  world  and  by 
providing  dynamically  reconf igurable  networks 
for  specializea  purposes.  Similarly, 
developments  in  image  processing  and 
management  will  expand  the  productive  use  of 
captured  images  and  provide  new  paradigxw?  for 
computer/user  interactions.  These 
capabilities  facilitate  applications  which 
will  enable  humans  to  observe,  model,  and 
eventually  manage  earth  and  ocean  resources 
and  their  dynamic  processes.  An  outgrowth  of 
this  remarkable  expansion  in  hximan  capability 
will  be  a  rapid  proliferation  of  new 
information  concerning  our  world  and  our 
relationship  to  it.  Advanced  communications 
technologies  will  also  facilitate  access  to 
remotely  situated  information,  thereby 
creating  a  new  marketplace  in  information 
services  for  each  basic  information  type. 

In  light  of  these  significant  technological 
developments  and  opportunities,  Pac Space  will 
explore  experiments  in  four  major  areas  that 
will  validate  ACTS  technologies  and  promote 
utilization  of  these  technologies  through 
commercial  and  governmental  applications. 

7.1  ADVANCED  SATELLITE  COMMUNICATIONS 

While  telephony-based  communications  have 
developed  with  a  speed  and  capability  that 
would  hardly  have  been  imaginable  only  25 
years  ago,  advanced  satellite  communications 
will  take  this  technology  to  a  higher  level 
of  efficiency  and  productivity  through  the 
1990s.  Satellites  will  help  bridge  the  miles 
in  providing  high-speed  communications 
currently  offered  by  terrestrial  networks. 
This  type  of  enhanced  communications 
capability  is  required  to  speed  the  transfer 
of  remotely  collected  data  to  processing 
centers  and  to  move  large  amounts  of  archived 
data  to  remote  users.  NASA's  ACTS,  with  its 
associated  Ka-band  capacity.  Gigabit 
transmission  speed,  and  steerable  antenna,  is 
id3ally  designed  to  service  these  needs. 

7.2  EARTH  OBSERVATION  SYSTEMS/ GLOBAL  CHANGE 
RESEARCH 

The  task  of  monitoring  the  Earth's  resources 
has  proven  to  be  formidable,  especially  as 
the  desired  data  often  resides  in  remote  and 
inhospitable  environments.  There  is  a 
continuing  need  to  extend  the  reach  and 
quality  of  scientific  and  commercial  data 
collection  to  these  areas  using  sensors 
developed  for  atmospheric  and  wind  current 
measurements,  r e mo t e 1 y - op e r at e d 
instrumentation,  and  autonomously  operated 
underwater  vehicles.  ACTS*  unique 
communications  capabilities  will  prove 
instrumental  in  addressing  these  noeds  es 
they  will  facilitate  both  the  remote 
geographic  access  and  high  -  capacity 
transmission  capabilities  required  for  global 
monitoring.  The  methodologies  being 
developed  through  ACTS- related  experiments  to 
support  image  processing,  management,  and 


visualization  will,  in  turn,  enable  users  to 
make  sense  of  the  enormous  amount  of  remote 
sensing  data  being  collected. 

7.3     REMOTE  INFORMATION  SERVICES 

Remote  locations  (e.g.,  within  the  Pacific 
islands  and  rural  communities  of  North 
America)  are  largely  limited  to  low-speed 
phone  lines  for  data  communications  that 
si  gnif leant ly  constrain  the  types  of 
information  transfer  which  can  be  offered. 
Moreover,  areas  of  lower  industrial  density 
will  tend  to  have  fewer  high- end  computing 
resources  than  urban  areas.  ACTS*  advanced' 
communications  and  image  processing 
capabilities  will  provide  the  enabling 
technologies  to  facilitate  the  transfer  of 
much  larger  streams  of  data  for  remote 
information  services. 


7.4    IMAGE  PROCESSING  AND  MANAGEMENT 

In  addition  to  enhancing  data  collection  ard 
transmission  from  earth-  observing 
satellites,  there  is  a  need  to  develop 
efficient  methodologies  for  processing  and 
retrieving  these  data  so  they  may  be  put  to 
productive  use.  There  are  literally 
terabytes  of  information  being  collected 
about  the  earth,  demanding  that  compression 
schemes  be  employed  to  reduce  the  system 
bandwidth  required  of  an  image  for 
communication  and  storage.  Key  features 
should  be  extracted  and  recognized  to  enable 
processing  of  the  image  at  higher  levels  of 
abstraction,  thereby  increasing  throughput 
and  user  understanding.  The  image/data  must 
be  organized  into  image  databases ,  where 
issues  of  distributed  access  and  personalized 
browsing,  as  well  as  centralized  processing 
and  organizational  management,  are  handled 
intelligently  and  responsively .  Finally, 
there  is  a  need  for  enhancing  intelligent 
image  analysis  capabilities  so  that 
incomplete  information  can  be  inferred  for 
more  complete  image  reconstruction.  Hawaii's 
ACTS  experiments  team  will  give  heavy 
emphasis  to  these  types  of  improvements 
which,  collectively,  should  both  complement 
and  enhance  ACTS  data  transmissions 
capabilities. 

8.     DESCRIPTION  OF  EXPERIMENTS 

Experimental  ACTS  projects  to  be  addressed  at 
PacSpace  focus  on  developing,  validating,  and 
transferring  technologies  in  remote  image 
processing,  management,  and  communications 
for  applications  in  earth  observing,  data 
communications,  and  remote/ rural  information 
services .  The  proposed  projects  are 
categorized  under  the  four  major  categories 
presented  above. 

8.1    ADVANCED  SATELLITE  COMMUNICATIONS 

Modern  communication  systems  increasingly 
rely  on  a  combination  of  terrestrial  and 
space-based  communications  networks  for 
efficient  operation.  As  the  demand  for  the 
transmission  of  high  resolution  images  and 
full  motion  video  grows,  flexible  and 
reliable  communications  networks  will  become 
essential.  Intelligent  satellites  such  as 
ACTS,    with    controllable    switching  and 
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steerable  linkages^  provide  both  the 
complementary  covf^rage  and  critical  backup 
required  to  help  achieve  this  level  of 
performance. 

In  order  to  establish  truly  complementary 
satellite  and  terrestrial  communication 
networks*  many  underlying  technological 
Issues  will  require  both  research  and  system 
development.  To  address  this  need»  Pac Space 
will  conduct  Industry- supported  R&D  In  hybrid 
networks  and  satellite  communication 
technologies.  It  will  also  explore  novel 
concepts  In  the  modulation*  coding*  and 
multiple  access  of  data  that  can  be  used  with 
ACTS- like  systems. 

8.1.1  HYBRID  satellite/terrestrial  NETWORKING 

Satellite  networks  can  be  used  to  connect  a 
number  of  surface  networks  or  to  augment  a 
singular  network.  A  terrestrial  network  Is 
organized  Into  multi-node  local  area  networks 
(or  LANs)  connected  by  short -distance  cables. 
Each  LAN  can  also  contain  one  node  with 
access  t.*)  a  satellite.  The  surface  network 
normally  carries  traffic  between  nodes* 
diverting  It  to  the  satellite  system  only 
when  Its  capacity  Is  exceeded  (this  routing 
Is  usually  desirable  if  satellite 
transmissions  experience  long  delays).  On 
the  other  hand*  satellite  links  might  have 
such  low  operating  costs  that  it  becomes  more 
economical  to  route  traffic  through  the 
nearest  ssitellite  node  (even  if  the  nvonber  of 
coromunica'tlon  **hops"  is  thereby  increased)  . 

To  explore  these  alternatives*  Hawaii's  ACTS 
team  is  designing  a  series  of  experiments 
which  will  investigate  flow  and  congestion 
control  in  communications  networks*  routing 
algorithms*  buffer  and  network  management* 
and  network  topologies.  Flow  and  congestion 
control  techniques  can  be  used  in  terrestrial 
networks  to  augment  the  possibility  of 
diverting  traffic  to  satellite  networks  when 
congestion  occurs  or  when  the  data  can 
tolerate  satellite  transmission  delays. 
Routing  algoritbms  can  be  designed  to 
maximize  throughputs  of  network  using 
terrestrial  and  satellite  links.  Buffer  and 
network  management  will  be  needed  to  allocate 
buffers  in  the  network  nodes  to  handle 
"bursty"  traffic.  Finally*  network 
topologies  can  be  developed  to  partition 
communication  architectures  into  different 
network  types*  as  well  as  to  allocate 
satellites  to  appropriate  partitions  within 
these  networks. 

The  Maui  Research  and  Technology  Center 
(MRTC)  was  recently  awarded  a  $19.5  million 
grant  to  establish  a  supercomputer  Image 
Information  Center  on  Maui.  In  addition,  the 
Hawaii  State  Legislature  has  appropriated 
$549*000  to  establish  a  supercomputer - 
compatible  groiind  station  on  Oahu.  Together 
with  microwave  and  fiber-optic  links  between 
Maui  and  Oahu»  these  facilities  will  enable 
the  State  to  test  and  validate  hybrid 
satellite/terrestrial  networking.  It  will 
also  position  Hawaii  to  make  a  significant 
contribution  to  networking  supercomputer 
testbeds  through  the  National  Research  and 
Education  Network  (NREN)  --  a  major  emphasis 
of  the  President's  Initiative  Program  on  High 
Performance  Computing  and  Communications. 


8.2    EARTH  OBSERVATION  SYSTEMS 

Unprecedented  volumes  of  remote  sensing  and 
in  situ  data  will  be  collected  over  the  next 
25  years  to  help  scientists  unravel  the 
system  attributes  of  Earth.  This  will 
require  state-of-the-art  advances  in  a 
variety  of  areas*  including  information 
extraction*  data  and  information  management* 
mass  storage*  high  performance  computing*  and 
telecommunications  applications.  Data 
systems  for  earth  system  science  are  expected 
to  acquire  data  at  the  rate  of  terabits  per 
year  over  this  period  and  will  involve 
comjaunicat  ions  and  collaboration  among 
thousands  of  investigators  world  wide.  To 
support  this  effort*  Hawaii's  ACTS  team  will 
actively  pursue  new  and  better  systems  for 
satellite  Instrumentation*  space-based 
coromtinlcatlons*  and  information  management. 

8.2.1  ATMOSPHERIC    RADIATION  MEASUREMENTS 
USING  ACTS 

The  U.S.  Department  of  Energy's  Atmospheric 
Radiation  Measurement  (AKM)  Program  is  a  key 
component  of  the  DOE*s  global  climate  change 
research  activities.  The  central  purpose  of 
ARM  is  to  improve  the  predictive  capabilities 
of  General  Circulation  Models  (GCMs)  for 
regional  and  long-term  climate  change  in 
response  to  increasing  atmospheric 
concentrations  of  greenhouse  gases. 
Specifically,  ARM  will  enhance  our 
understanding  of  important  cloud  and 
radiative  processes,  ultimately  providing  for 
near  real-time  processing  of  data  and 
execution  of  atmospheric  models. 


A  fundamental  objective  of  ARM  is  to 
establish  four  to  six  permanent  observational 
base  sites,  with  the  first  site  located  in 
the  center  of  the  continental  United  States. 
The  second  site  will  be  situated  in  the 
Pacific  near  the  equator.  This  latter  site 
(scheduled  for  completion  by  the  fall  of 
1993)  will  undoubtedly  pose  some  severe 
communication  problems  for  ARM,  since  large 
volumes  of  information  (between  1  and  2 
Gigabytes  rf  data)  will  need  to  be 
transferred  daily  to  the  Experimental  Control 
Center  (ECC)  at  the  Pacific  Northwest 
Laboratory  in  Richmond,  Washington. 

Argonne  National  Laboratory  (AtTL)  has  been  a 
principal  participant  in  DOE* s  ARM  program 
from  its  early  stages.  ANL  has  also  been 
working  closely  with  key  institutions  in 
Hawaii  for  nearly  three  years,  including  the 
University  of  Hawaii,  the  East -West  Center, 
and  PICHTR.  The  joint  ANL-Hawaii  team 
proposes  to  use  the  Pacific  ARM  site  to  test 
the  high  data  rate  capabilities  of  ACTS  in 
the  region  (even  using  the  wide  bandwidth 
available  through  ACTS,  however,  it  is 
expected  that  collected  data  will  be  stored 
and  broadcast  in  daily  bursts,  with  a  total 
transmission  time  of  about  one  hour  per  day) . 
This  testing  will  include  transmission  from 
the  Pacific  site  to  the  ECC,  located  at  the 
Pacific  Northwest  Laboratory  in  Richmond, 
Washington;  from  the  ECC  to  the  Central 
Archive  at  Oak  Ridge  National  Laboratory;  and 
from  several  non-ARM  cooperative  experiment 
sites  to  the  ECC. 
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If  ACTS  remains  functional  throughout  the 
life  of  the  Pacific  site  (currently  scheduled 
to  operate  for  five  years) »  the  satellite 
would  be  used  daily  to  transmit  all  ARM  data 
from  this  location.     If  the  Pacific  ARM/ACTS 
test   proves    successful,    it  may   also  be 
possible  to  develop  another  experiment  based 
upon  the  mobile  observing  system  planned  for 
the   AM  program.      In   all,    this  dynamic 
research  opportunity  will    (1)   test  ACTS* 
unique   communications   capabilities;  (2) 
integrate  the  ACTS  network  with  environmental 
studies    instrumental    to    DOE*s  research 
activities:    (3)   demonstrate  the  value  of 
Hawaii's   potential   contributions   to  our 
nation* s   High   Performance   Computing  and 
Communications  Initiative;  and  (4)  enhance 
the    potential    of    future  international 
connections  with   other  high  performance 
networks    by    using    Hawaii    as    a  vital 
communications  bridge  to  the  Pacific. 

8.2.2  DEVELOPMENT  OF  AN  OCEAN  ROBOT  SERVICE 
CENTER  (ORSC) 

Over  two -thirds  of  Earth* s  surface  is  covered 
by  water.  As  such,  the  ocean  plays  a 
critical  role  in  the  development  of  Earth* s 
weather  patterns  and  affects  virtually  all 
ecological  systems.  Furthermore,  the 
underlying  sea  floor  and  subsurface  contain 
vast  and  largely  untapped  sources  of  energy 
and  mineral  resources.  Yet  the  ocean*  s 
bottom  remains  a  relatively  hostile 
environment  for  human  exploration. 

A  technology  that  would  afford  humans  safe 
access  to  the  oceanic  environment  involves 
the  use  of  a  robot  designed  for  undersea 
applications.  This  device  (known  as  a  Remote 
Operated  Vehicle,  or  ROV)  could  be  semi- 
autonomous  to  the  extent  that  it  remains 
tethered  to  a  •'mother*'  vehicle  while  being 
electronically  controlled  through  a  remote 
human/ computer  interface.  Several  ROV 
systems  currently  exist  or  are  under 
development. 

The  goal  of  the  Hawaii  ACTS  team  is  to 
develop  an  Ocean  Robot  Service  Center  (ORSC) 
which  would  utilize  ACTS  to  relay  data  from 
the  ROV  to  analysts  at  a  remote  location. 
This  project,  which  would  receive  support 
through  an  NSF- funded  project  at  PICHTR  and 
the  University  of  Hawaii,  is  being  developed 
around  an  acoustic  communication  and  sensor 
fusion  simulation  environment,  where  the 
computer  can  perform  machine  learning  during 
the  ROV  teleoperational  mode  so  that  docking 
functions  can  subsequently  be  performed 
automatically  during  an  AUV  (autonomous 
underwater  vehicle)  phase. 

8.2.3  PACIFIC  OCEAN  INITIATIVE  (POI) 

PacSpace  is  establishing  POI  to  provide  a 
unique  technical,  organizational,  and 
research  structure  to  help  meet  specific 
challenges  of  the  U.S.  Global  Change  Research 
Program  in  the  Pacific  region.  This 
initiative  explicitly  recognizes  the  growing 
interest  in  small  satellites  for  remote 
sensing  of  the  Pacific  Ocean  environment,  as 
well  as  the  growing  need  for  rapid 
acquisition,  processing  and  distribution  of 
Pacific  Ocean  data.  The  PacSpace  Ocean 
Initiative  includes  a  broad  spectrum  of 
activities  involving  information  transfer  and 


data  management  to  support  Global  Change 
research.    Specific  examples  include: 

(1)  Transfer  of  real-time,  archival  data 
from  small  satellites  with  earth-viewing 
missions.  Data  from  small  satellite 
programs  such  as  DOE*s  ARMSAT ,  the 
commercial  SEAVIFS  program,  and 
Pathfinder  programs  for  NASA* s  Earth 
Observing  System  (EOS)  are  being 
considered  in  this  initiative. 

(2)  Developsient  of  local  area  coverage  (lAC) 
high-bandwidth  data  handling 
methodologies  for  such  programs  as 
Landsat,  ERS-1,  and  eventually  EOS. 
This  activity  also  includes  the 
development  of  interfaces  to  NASA's  EOS 
Data  Information  System  (EOSDIS) . 

(3)  General  education  applications  such  as 
interactive  displays  of  environmental 
information  for  students  in  grades  K-12. 
This  initiative  would  incorporute 
interactive  TV  with  local  area  fiber- 
optic networks,  ACTS*  high- bandwidth 
capabilities  would  be  used  to  provide 
links  to  the  U.S.  Mainland. 

(4)  Assessment  of  the  potential  use  of  data 
from  Earth -viewing  satellites  for 
shipping,  sport  fishing  and  other  ocean- 
based  industries  in  Hawaii. 

8.3    REMOTE  INFORMATION  SERVICES 

ACTS*  high-speed,  hi gh- bandwidth 
communications  channels  will  facilitate  a 
whole  new  class  of  remote  information 
services.  Hawaii  ACTS  team  members  plan  to 
use  this  innovative  technology  to  develop  and 
propagate  advanced  applications  in  such  areas 
as  telework/teleconsulting  (using  multimedia 
and  computer- supported  collaborative  wirkJ . 
simulation  and  data  visualization  (using 
remote  superc omputing  resources) ,  and 
teleoperations/telescience  (using  virtual 
perception  and  multimedia  feedback) , 


8.3.1  HIGH     PERFORMANCE     COMPUTING  AND 
COMMUNICATIONS 

Vhile  conducting  its  experiment  programs. 
PacSpace  will  have  access  to  some  of  the 
world* s  most  powerful  computation  resources. 
Using  ACTS,  Caltech  is  planning  to  link  its 
Touchstone  Delta  System  (-30  Gflops,  and 
currently    the     world' s    most  powerful 
computer),    as   well    as   the    CASA  Gigabit 
network  testbed.  with  Hawaii* s  supercomputer 
facility    on   Maui    (providing    access  to 
supercomputer    resources    at    Los  Alamos 
National  Laboratory,   the  San  Diego  Super 
Computer  Center,  and  JPL) .    MRTC  will  also  be 
able  to  interface  with  other  supercomputing 
stations    nationwide,    including  Argonne 
National  Laboratory* s  Intel  Touchstone  (-500 
MFlops).     The  combination  of  widely- dispersed 
supercomputing     resources,     hi gh- speed 
satellite    communications,     and  Gigabit 
computer  network  linkages  will  ultimately 
create  a  natural  testbed  for  researching  and 
developing  technologies  required  for  advanced 
national  communications  networks,  especially 
the  NREN. 
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8.4     IMAGE  PROCESSING  AND  MANAGEMENT 

Technological  advances  such  as  ACTS,  which 
dramatically  enhance  bit- rates  and  bandwidth, 
will  inevitably  place  increasing  demands  on  a 
variety  of  communications  subsystems.  For 
example,  the  transmission  of  image  sequences 
such  as  video  remote  sensing  data  from 
satellites  and  reconnaissance  aircraft 
already  requires  such  advanced  communication 
techniques  as  data  compression,  feature 
extraction,  object  recognition,  model-based 
scene  analysis,  image  understanding,  data 
archiving,  and  overall  image/data  management. 
One  promising  area  in  which  these  advanced 
techniques  can  be  effectively  integrated  with 
ACTS  technologies  is  the  field  of  medical 
imaging. 

8.4.1    REMOTE  AJ5D  COOPERATIVE  MEDICAL  IMAGING 

The  use  of  medical  imagery  is  expected  to 
expand  dramatically  with  the  development  of 
higher  definition  imagers,  displays,  and 
intelligent  multimedia  technologies  that  are 
interfaced  with  high  performance  computers. 
The  combination  of  imagery  with  text,  patient 
information,  and  doctor's  diagnostic 
annotations  will  become  useful  electronic 
patient  records  that  will  enable  and  enhance 
remote  access,  on-line  processing,  and 
cooperative  diagnoses  among  various  medical 
experts  at  geographically  disparate  sites. 

A  Hawaii-based  team  (comprised  of  the 
University  of  Hawaii.  PICHTR,  Tripler 
Hospital,  the  MRTC,  and  PacSpace)  has  been 
working  to  develop  the  medical  imaging  system 
technologies  and  infrastructure  required  for 
an  advanced  health  care  system.  One  of  the 
sites  proposed  for  this  program  is  the 
Tripler  Army  Hospital  in  Honolulu,  which  is 
scheduled  to  become  a  center  of  excellence  as 
a  Medical  Diagnostic  Imaging  System  (MDIS) 
teleradiation  hub  (it  already  serves  as  a 
center  for  military  operations  in  the  Pacific 
region) . 


In  summary.  NASA's  ACTS  Experiments  Program 
and  PacSpace/Hawaii  experiments  initiative 
are  founded  on  the  belief  that  a  cooperative 
alliance  of  academia*  government,  and 
industry  will  foster  a  scientifically  sound 
and  commercially  viable  approach  to 
validating  ACTS  technologies  and  that  this 
unique  pooling  of  resources,  in  combination 
with  Hawaii *s  strategic  mid- Pacific  location, 
will  afford  the  ACTS  network  a  unique  testbed 
for  pioneering  innovative  applications  in 
advanced  communications.  We  therefore  would 
welcome  the  interest  and  inquiries  of 
potential  investigators  who  would  like  to 
consider  PacSpac e/Rawai i  as  a  potential 
partner  in  developing  experimental  ACTS- 
tivities. 
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The  long-term  goal  of  Hawaii's  medical 
imagery  experiment  will  be  to  establish  the 
technical  feasibility  and  economic  viability 
of  satellite -based  commtinlcations  for  medical 
imagery.  Hawaii's  geographical  separation 
from  other  medical  resources  on  the  U.S. 
Mainland,  along  with  its  potential  for 
providing  medical  services  to  other  regions 
in  the  Pacific,  makes  it  an  ideal  test  site 
for  this  type  of  investigation.  Specific 
objectives  for  this  experiment  will  include 
(but  not  be  limited  to) :  (1)  demonstrating 
the  feasibility  of  using  ACTS  for  remote 
medical  visualization;  (2)  ascertaining  the 
ability  of  ACTS  technology  to  facilitate  the 
participation  of  remotely -situated  experts  in 
critical  medical  situations;  (3)  developing 
new  techniques  for  real-time,  user-steered 
segmentation  (allowing  remote  experts  to  more 
precisely  investigate  structural  damage 
following  natural  disasters);  and  (4) 
introducing  and  testing  emerging  sensor 
technologies  in  trauma  aid  to  disaster  sites 
(with  significant  implications  for  maximizing 
survivability  for  vascular  damage  and  head 
trauma) . 
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For  the  1993  Pacific  Telecommunications  Conference 
Database  Of  The  World:    Converging  Technologies 


Winston  R.  Hindle,  Jr, 
Digital  Equipment  Corporation 
Massachusetts,  USA 


This  presentation  is  a  high  level  overview  of  the  socioeconomic  impact  of  the 
convergence  of  the  information  technology  and  telecommunications  in  our  society  today 
with  unlimited  potential  for  the  future.     Examples  are  drawn  from  Health  Care, 
Business.  Education,  Environment  and  Space  Exploration. 


1.  CONVENTIONAL  MAP  OF  HAWAIIAN  ISLANDS: 
(FAMILIAR  LITTLE  DOTS  OF 

LAND  ~  FLAT,  UNIFORMLY  BLUE  PACIFIC) 

We  all  recognize  this  view  -  the  Hawaiian  Islands. 
Ages  ago,  people  had  to  get  familiar  with  the 
islands  themselves.    They  built  roads  and  highways 
to  get  around  on  the  surface.     They  navigated 
between  the  islands.    They  even  explored  far  and 
wide  across  the  uncharted  Pacific.  They 
established  transportation  networks. 

Many  of  us  here  today,  of  course,  arrived  at  PTC 
by  plane  instead  of  by  sea,  but  we  basically  used 
the  same  transportation  network  that  was  pioneered 
by  our  predecessors.    Now...  just  imagine  how  much 
more  of  the  same  territory  we  could  explore  if 
that  huge  stretch  of  ocean  could  be  made  ,  . , 
transparent , 

2,  TOPOGRAPHICAL  MAP  -  THE  PACIFIC  BASIN  LOOKS 
QUITE  DIFFERENT:    (EVERY  FEATURE  OF  THE  OCEAN 
FLOOR  IS  DETAILED...   PLAINS,  VALLEYS,  AND 
GORGES  CAN  BE  SEEN  THROUGHOUT 

THE  PACIFIC  BASIN) 

Once  we  make  this  vast  body  of  water  transparent, 
we  can  see  very  graphically  that  these  isolated 
parts  of  the  surface,  which  we  call  "islands",  are 
part  of  the  same  continuous  expanse  of  land.  The 
configuration  of  the  ocean's  vast  floors  becomes 
as  familiar,  as  navigable,  as  rich  in  resources 
and  possibilities  as  the  land  surface  that  we're 
used  to.     The  more  we  could  explore  it,  the  more 
information,  resources,  and  capabilities  we  could 
gain. 

And  thftt  is  the  point  of  my  illustration. 
Increftsingly  today,  islands  of  information  have 
become  connected  by  networks  of  communication. 
The  convergence  of  Information  Technology  and 
Telecommunications  has  already  given  us  a 
trftns[)arf»nt  ocean,  a  continentally  unified  planet 
for  tho  full,  free  exchange  of  information 
flnywher« . 

ConveriBring  ti^ichnologies  have  given  our  societies 
thp  pf'wpp  to  explore  their  resources  as  never 
before.     In  fact,     his  image  of  the  ocean  floor 
surrounding  Hawaii  was  literally  produced  by 
convtjrging  technologies.     It  was  made  using 
Geographic  Information  Sy.stem  (GIS)  software 
railed  F.arthVi.sion  from  Dynamic  Graphics,  which 
runs  on  Digital  VAX,  Ultrix,  or  Alpha  AXP 


workstations.     GIS  implementations  like  this  have 
wide  environmental  uses  in  such  narkets  as  natural 
resources  management,  infrastructure  and 
transportation,  and  a  variety  of  modeling  and 
mapping  functions.    These  are  important  to 
government  and  industry  worldwide, 

3.  GIS-TYPE  TERRAIN  MODELING: 

(UNUSUAL  ANGLE  ON  THE  HAWAIIAN  ISLANDS  AS 
SEEN  FROM  UNDERSEA) 

Here  is  an  illustration  that  makes  another  point 
about  converging  technologies.     By  showing  an 
entirely  different  depiction  of  the  Hawaiian 
islands.     It  was  also  produced  on  the  EarthVision 
product  from  Dynamic  Graphics,     Technology  makes 
it  possible  today  to  construct  visualizations  from 
viewpoints  that  can't  be  experienced  by  real 
people  in  real  time  and  space. 

The  convergence  of  Telecom  and  IT  gives  us  the 
ability  to  create  and  transmit  complex, 
data-intensive  imaging  such  as  the  pictures  I  have 
been  showing  you.    We  also  use  it  in  a  wide 
variety  of  applications,  such  as  the  GIS 
implementations  I  have  mentioned  in  order  to 
explore  our  surroundings  and  optimize  our  use  of 
resources. 

4,  CONVERGING  TECHNOLOGIES: 
TELECOM  IT 

GIS  is  one  example  among  many  others,  of  our 
theme,    Telecom  and  IT  are  a  perfect  match  of 
complementary  technologies.     Both  of  these 
technologies  are  rapidly  expanding.  Professor 
Michael  Dertouzos,  who  is  director  of  the 
Laboratory  for  Computer  Science  at  Massachusetts 
Institute  of  Technology,  has  estimated  that.., 

"computing  and  communicating  tools  have  been 
improving  at  the  annual  rate  of  some  25  per  cent 
for  at  least  the  past  two  decades." 

Of  course,  there  are  many  different  ways  to 
calculate  such  a  general  measurement.     But  it's 
true  that  if  we  take  the  speed  of  communications 
20  years  ago,  when  telephone  wiring  capacity 
generally  was  around  10,000  bits  of  information 
per  second  . . .  and  compare  it  to  today's 
fibre-optic  capacity  of  approximately  1  billion 
bits  per  second       we  get  a  factor  which  is  well 
above  professor  Dertouzos'  estimate       an  annual 
growth  rate  of  78%!    And  we  would  find  a  similar 
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ratio  in  comparing  the  cost  of  information 
processing  20  years  ago.     I  might  have  spent  over 
1  million  US  dollars  for  a  mainframe  having  less 
computing  power  than  a  desktop  device  today.  A 
computer  would  cost  only  about  $2,000  US  dollars 
today! . 

Today,  complementary  technologies  are  a  part  of 
the  infrastructure  of  all  industrial  development; 
in  the  developing  economies  as  well  as  the 
developed  economies.    Converging  technologies 
enable  us  to  offer  new,  improved  services  that 
have  become  essential  to  the  world's  peoples. 
They  open  up  substantial  business  opportunities  in 
many  worldwide  industries,   including  finance, 
manufacturing,  health  care,  education,  and. 
environmental  management.     But  what  has  all  this 
really  meant  in  terms  of  people's  everyday  lives, 
today?    What  is  the  impact  of  converging 
technologies  on  people  themselves,  and  the  quality 
of  life? 

5.  SAVING  LIVES  (HEALTH  CARE) 

We  are  already  seeing  very  striking  examples.  One 
of  the  most  significant  that  I've  seen  is  called 
MBS,  or  Media  Broadband  Service,  from  NYNEX,  MBS 
is  an  intelligent-network-based  visual 
communications  capability  that  allows 
collaborators  who  are  located  in  geographically 
dispersed  areas  to  share  high  resolution  images. 

The  most  dramatic  application  of  MBS  could  save 
many  lives.     Currently,  it  is  running  on  systems 
from  Digital  at  two  hospitals  in  Boston,  part  of  a 
multi-hospital  test  site  where  MBS  is  being  used 
experimentally.    MBS  allows  doctors  to  exchange 
not  only  medical  images,  but  voice  and  text  as 
well.    And  it  gives  them  access  to  full 
information  contained  in  a  patient  database.  MBS 
will  allow  smaller  hospitals  to  share  the 
resources  of  larger  ones  . . .  allow  doctors  to 
access  critical  medical  information  from  remote 
sites  . . .  and  support  critical  opinion-sharing  and 
decision-making  among  medical  personnel,  no  matter 
where  they  may  be  located. 

I  believe  MBS  will  prove  to  be  especially 
important  in  the  Asian  Pacific,  v.'ith  its  widely 
dispersed  geography  and  resources.  Incidentally, 
there  will  be  a  presentation  and  a  video  about  MBS 
right  here  at  PTC  '93.  given  by  Mr.  Cas  Skrzypczak 
on  Tuesday  morning.     In  the  future.  I  believe  we 
will  see  MBS  and  many  other  medical  applications 
used  to  link  the  healing  skills  of  physicians 
around  the  globe, 

6.  WORKING  PRODUCTIVELY 

Next,  I'd  like  to  speak  about  converging 
technologies'  impact  on  the  world  of  business.  As 
we  know,  the  world  marketplace  is  changing 
dynamically.    Globalization  and  decentralization 
are  major  organizational  trends  in  many 
industries.  Working  relationships  themselves  are 
changing,  and  this  is  where  our  converging 
technologies  are  playing  a  big  part  in  supporting 
our  customers'  new  business  needs. 

Most  visibly,  the  proliferation  of  wireless 
communications,  supporting  mobile  voice  and  data 
network? .  has  meant  that  field  worker.*--  in  many 
industries  can  not  only  exchange  messages,  but 
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also  retrieve  and  process  information  from 
databases  anywhere.    Manufacturers  and  insurers; 
transportation  companies  and  automobile  rental 
agencies;  and  field  workers  ranging  from  emergen';y 
repair  crews  to  journalists  benefit  from  this  ne\. 
generation  of  mobile  systems. 

Such  major  insurers  as  the  Prudential  Company  of 
America  are  among  leading  US  users  who  are  already 
relying  on  wireless  communications  to  streamline 
their  field  employees'  tasks.    The  impact  of 
wireless  communications  is  recognized  as  so 
critical  to  automobile  rental  agencies,  that  they 
will  soon  be  offering  mobile  telephone  facilities 
in  most  rental  vehicles. 

All  this  has  contributed  to  another  visible  trend, 
the  decentralized  office,  with  people  doing  their 
work  easily  and  efficiently  from  remote  sites,  as 
needed.     "The  wireless  office,"  we  might  call  it. 
Trials  of  "wireless  office"  systems  are  under  way 
in  major  US  companies  today,  including  AT&T  and 
Hallmark  Cards,  among  others.     Because  this  entire 
new  business  within  Telecom  requires  new  forms  of 
IT  support,. ,  Many  suppliers  are  bringing  a  new 
generation  of  wireless  office  products  to  market. 

One  product.  "The  Virtual  Office,"  represents  a 
cooperative  development  of  several  partners, 
including  Nippon  Electronic  Corporation  (NEC) , 
Digital,  and  SKYTEL,  a  US  paging  company.  The 
Virtual  Office  is  currently  being  tested  by 
leading  customers  in  the  US,   including  Xerox,  MCI. 
and  PACTEL,     Using  the  Virtual  Office,  any  person 
anywhere  has  office  tools  at  their  fingertips  - 
including  E-mail,  bulletin  board,  voice  mail,  fax, 
paging,  and  other  essential  services.    With  the 
Virtual  Office,  mobile  workers  in  certain  jobs  can 
gain  from  15  to  100  per  cent  in  productivity. 

The  Virtual  Office  is  one  among  many  examples  of 
how  Information  Technology  suppliers  work 
cooperatively  with  telecommunications  vendors 
worldwide  in  order  to  deliver  total  solutions. 
For  example,  we  are  currently  working  with 
Ericsson,  a  leading  supplier  of  mobile  networks, 
switches,  and  other  mobile  data  communication 
products,  to  integrate  Ericsson's  Mobitex  radio 
networks  with  Digital  IT  networks.    The  Mobitex 
intelligent  network  technology  is  based  on  an  open 
architecture  standard  and  is  widely  operational 
today  in  a  number  of  countries  in  Europe  and  North 
America, 

We  are  also  working  with  service  providers.  This 
past  year,  we  teamed  up  with  RAM  Mobile  Data  and 
BellSouth  Enterprises  to  develop  mobile  data 
solutions  worldwide,    RAM's  Mobitex  network  is 
operational  in  Europe  and  North  America,    A  trial 
in  Digital's  services  organization  is  currently  in 
progress,  using  Mobitex  in  a  dispatch  service 
application.     The  operator  is  CANTEL.  a  major 
Canadian  wireless  operator. 

Another  important  wireless  application  that  is 
being  discussed  here  at  PTC  '93  is  Digital's 
G*STAR,  a  product  which  enables  wireless  service 
providers  to  improve  customer  service  quality  by 
providing  automated,  structured  trouble  call 
reporting  and  management  functions,  A 
presentation  of  the  G*STAR  product  will  be  given 
at  PTC  '93  by  Mr,  Chandan  Seernani  on  Monday 
morning . 
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7.      WORKING  COOPERATIVELY 

I've  mentioned  cooperation  repeatedly  in  these 
examples.     It's  a  theme  I  want  to  emphasize.  On 
many  fronts  around  the  world  today,  working 
relations  between  companies  are  changing.    We  see 
partnerships,  alliances,  and  other  collaborative 
ventures  between  Telecom  Service  Providers.  IT 
suppliers,  and  equipaent  manufacturers. 

Certainly  in  the  case  of  our  converging 
technologies,   IT  and  Telecom;  we  at  Digital 
believe  that  cooperation  is  the  fundamental  key  to 
success  in  our  growing  markets  and  success  in 
making  a  positive,  long-lasting  impact  on  our 
global  society.    As  an  example,  let  me  mention  a 
very  challenging  project  that  Digital  took  part 
in,  for  a  leading  client  here  in  the  Pacific 
region.     Recently  the  Nomura  Research  Institute 
(NRI)  needed  to  build  «  global  network  to  support 
a  wide  range  of  functions. 

NRI's  Global  Network  System  had  to  support  not 
just  rapssaginsr:  not  just  traditional  transaction 
processing;  but  real-tiaie  trading  and 
risk-management  functions  for  such  NRI 
institutions  as  the  Nomura  Croup,  ^ich  is  the 
largest  financial  organi?:ation  in  the  world. 
Building  NRI's  Global  Network  System  meant 
conforming  to  international  standards,  and 
integrating  the  efforts  of  different  IT  and 
Telecom  companies.  As  a  result,  the  network  was  a 
joint  effort  of  a  number  of  world-class  IT  and 
Telecom  providers,   including  Digital.     Instead  of 
seeing  ourselves  as  competitors,  all  of  us  worked 
together  and  got  the  job  done.    Today,  as  a  result 
of  this  cooperative  effort,  virtually  all  NRI 
users  benefit  from  NRI's  Global  Network  System, 
using  the  network  for  functions  which  range  from 
securities  bonds  trading  to  system  research. 

8.      LEARNING  GLOBALLY  (EDUCATION) 

Let  me  turn  next  to  the  world  of  education.  Here, 
converging  technologies  have  had  a  clear  and 
obvious  positive  social  impact.     T  can  cite 
examples  of  long  distance  learning  programs  that 
are  operating  today  in  different  parts  of  the 
world. 

There's  a  project  in  the  Canadian  province  of 
Ontario,   linking  3  schools  that  are  50  to  100 
kilometers  apart  (30  to  60  miles  apart).    They  can 
share  writing,  math,  and  history  activities  as 
well  as  computing  and  environmental  projects.  A 
system  like  this  increases  the  number  of  available 
learning  opportunities,  offers  a  richer 
educational  e.xperience  and  reduces  the  isolation 
of  teachers  in  geographically  dispersed  areas. 

Global  networking  is  also  transforming 
institutions  of  higher  learning;  extending  the 
university  beyond  all  traditional  boundaries  - 
even  those  of  nations,  continents,  and  cultures. 
For  example,  academic  libraries  inrreasingly  play 
the  part  of  a  "knowledge  center"  serving  as  the 
hub  of  a  widespread  information  system  in  which 
the  scholar  can  search  not  only  the  holdings  of 
the  io;mpdiate  library  but  catalogs:  statewide, 
regionally,  nationally  -  even  across  the  Pacific 

Let  me  mention  a  project  that  has  been  taking 
place  at  Sonoma  State  College  in  California. 


Using  the  software  developed  at  Sonoma  State,  any 
user  accessing  the  Internet  on  a  Digital  Equipment 
system  can  browse  through  hundreds  of  library 
catalogs  from  36  states  and  a  number  of  countries 
worldwide  with  transparent  ease  of  use. 

In  addition  to  these  on-line  card  catalogs  other 
library  systems  are  being  developed  that  offer 
keyword  searching  and  database  access. 
Implementations  like  these  open  the  way  for  the 
network  to  become  an  increasingly  rich  information 
retrieval  utility  with  the  eventual  goal  of 
delivering  full  text  and  image,  exactly  as 
originally  published,  to  users  anyi^ere  on  the 
system. 

An  example  of  this  capability  is  a  large-scale 
commercial  electronic  library  of  image  data  which 
has  been  in  use  for  several  years,  in  Japan.  It's 
called  the  Electronic  Library  and  it  was  developed 
by  an  alliance  including  the  Electronic  Library, 
Digital  Japan,  and  Toshiba.     Hundreds  of  business 
and  government  subscribers  today  receive  over 
2,000  articles  daily  from  the  Electronic  Library, 
Users  can  also  order  any  particular  item  from  an 
archive  containing  more  than  a  million  articles. 
Within  3  minutes,  the  subscriber  receives  the 
exact  image  of  the  original  article  on  r  fax 
machine,  complete  with  all  photos  and  graphics. 
With  services  like  the  Electronic  Library,  today's 
converging  technologies  are  helping  libraries 
accomplish  their  historical  purpose:  converting 
information  into  productive  knowledge. 

9.      PROTECTING  THE  ENVIRONMENT 

Finally,  let  us  consider  technology  in  support  of 
environmental  issues.     I  think  we  would  all  agree 
that  an  important  area  of  social  impact  today  is 
the  global  environment.     Here  too,  I  am  glad  to 
say  that  our  converging  technologies  are  being 
harnessed  in  positive  and  far-reaching 
applications  that  bring  hope  for  the  future. 

For  example,  one  of  today's  critical  issues  is  to 
gain  fill  understanding  of  the  consequences  of 
environmental  problems  such  as  the  "greenhouse" 
effect,  ozone  depletion,  deforestation,  and  a 
diminishing  water  supply.    And  yet,  in  order  to 
reach  this  goal,  earth  scientists  need  data 
storage  that  are  3  to  4  times  larger  than  what  is 
currently  available.    They  also  require  massive 
information  access  capabilities  and  they  require  a 
means  of  collaboration  among  scientists  who  are 
working  at  remote  sites. 

Today,  a  project  known  as  Sequoia  2000  aiuis  to 
creat3  the  solution;   linking  together  global 
change  researchers  and  computer  scientists  on  6 
campuses  of  the  University  of  California,  and 
other  institutions.     Sequoia  2000  proposes  to 
build  a  huge  information  storage  and  retrieval 
system  that  can  hold  the  equivalent  of  150,000 
hard  disks,  and  develop  methods  for  rapid  data 
retrieval.     The  project  is  a  model  of  cooperation, 
bringing  earth  scientists,  who  have  information 
storage  and  management  needs  together  with 
informatior   scientists,  who  are  building  the 
technology  to  make  it  happen. 

Let  me  briefly  mention  another  example  of  a 
significant  implementation  that  is  making  an 
important  contribution  to  environmental 
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protection.    As  you  know,  air  pollution  is  an 
environmental  problem  of  worldwide  proportions. 
Today,  however,  an  advanced  air  quality  modeling 
system,  called  GEMS  (Geographic  Environmental 
Modeling  System)  provides  a  way  to  evaluate 
different  options  for  environmental  control.  It 
has  been  developed  at  Carnegie  Mellon  University 
in  the  United  States.     Because  GEMS  involves  very 
large,  distributed  databases,  it  is  a  very  good 
illustration  of  how  harnessing  converging 
technologies  is  necessary  for  success.  GEMS 
currently  focuses  on  air  pollution,  but  it  is  easy 
to  foresee  that  many  of  its  aspects  will  be 
applicable  to  other  environmental  problems  that 
confront  us  today.     Some  problems  are  water 
pollution,  ground  water  contamination,  hazardous 
waste  disposal,  and  climate  change. 

10.    "THR  DATABASE  OF  THE  WORLD"  HARNESSING 
CONVERGING  TECHNOLOGIES 

In  all  the  areas  I've  mentioned  today,  the  role 
played  by  converging  technologies  is  fundamental 
and  highly  positive.     Our  two  industries, 
converging  with  such  speed  and  power,  are  today 
laying  the  foundations  of  a  unified,  global, 
intelligent  network  and  giving  the  world's  people 
fuller  access  to  what  I  might  call  the  "database 
of  the  world. " 

How  can  we  continue  to  harness  the  converging 
power  of  our  technologies?  Let  me  offer  some 
simple,  basic  suggestions.     I  believe  that  our 
joint  mission  is:     First,  to  work  together 
building  infrastructures.     Second,  to  collaborate 
on  standards.    There  are  promising  examples  of 
both,  taking  place  today,  here  in  the  Asian 
Pacific  region. 

A  far-sighted  instance  of  the  first  is  to  be  found 
in  Singapore,  which  has  articulated  a  vision  of 
itself  as  an  "Intelligent  Island*'  by  the  year  2000 
—  a  networked  nation  destined  for  economic  growth 
and  high  productivity  . . .  and  a  global  hub  for 
research  &c.  development,  manufacturing,  and 
transportation.     Singapore's  vision  is  entitled 
"IT  2000."    Its  strategic  cornerstone,  as  many  of 
you  know,  is  the  building  of  a  National 
Information  Infrastructure  supporting  high 
bandwidth  communication.    To  quote  the  words  of 
Singapore's  National  Computer  Board,  IT  2000 
promises  to  help  turn  Singapore  into  a  "highly 
efficient  switching  center  for  goods,  services, 
capital,   information,  and  people." 

Singapore's  IT  2000  vision  is  central  to  a 
national  economic  strategy  for  business,  services, 
and  transportation  development.     Its  high-capacity 
infrastructure  will  be  the  foundation  for  such 
added  value  as  advanced  business  functionality, 
extended  distance  learning  capabilities,  and  an 
integrated  airport  information  network  -  a  "smart" 
airport.     IT  2000  is  a  forward-looking  plan  which 
actively  embraces  the  full  potential  of  multimedia 
and  promises  to  facilitate  the  growth  and 
effectiveness  of  a  wide  range  of  industries. 
Digital  has  been  involved. as  an  advisor  to 
Singapore's  National  Computer  Board  on  the 
architecture  that  is  essential  to  the  projected 
information  infrastructure.    We  are  also  involved 
with  the  Telecom  service  providers  in  consulting 
on  IT2000's  planned  multimedia  capabilities. 
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I  also  mentioned  the  vital  importance  of 
collnborating  on  standards.     An  example  of  this 
took  place  recently  when  Nippon  Telegraph  and 
Telephone  (NTT)  formed  a  consortium  to  work  out 
the  technical  standards  for  a  procurement 
specification  for  general  purpose  computing.  The 
development  consortium  consisted  of  NTT,  NEC, 
Fujitsu,  IBM  Japan,  Hitachi,  and  Digital.  By 
using  a  consortium,  NTT  achieved  vendor  agreement 
on  the  requirements,  and  participating  vendors 
were  able  to  influence  the  results.     In  the  same 
spirit,   the  next-phase  consortium  will  include 
additional  vendors  and  users.    With  the  adoption 
of  this  procurement  specification  by  NTT,  Digital 
and  its  collaborators  took  a  major  step  towards 
global  standardization. 

As  I  reach  the  conclusion  of  this  talk,  let  me  sum 
up  my  support  for  the  general  theme  of  this 
symposium.    By  harnessing  converging  technologies, 
the  world's  peoples  will  at  last  gain  full  access 
to  what  I  have  called...  the  "database  of  the 
world"  -  optimizing  the  world's  rich  resources  for 
present  and  future  generations. 

11.  DISCOVERY 

(DRAMATIC  PICTURE  OF  EARTH,   SEEN  FROM 
SATELLITE) 

So  far,  I've  considered  converging  technologies  as 
globally  based  ...  which  they  certainly  are.  Yet 
it's  very  dramatic  to  realize  that  our  vision  is 
not  even  limited  to  earthbound  communications. 
Today,  communications  encircle  the  earth  ... 
tomorrow,  they  will  span  the  universe.    Think  of 
today's  complex  automated  space  missions. 

In  the  past  year,  IT  and  Telecommunications  have 
successfully  sent  an  unmanned  mission  which  will 
send  us  information  about  Pluto,  the  virtually 
unknown  outermost  planet  of  our  solar  system  as 
well  as  a  mission  to  explore  the  nearest  planet. 
Mars,   in  greater  detail  than  ever  before.  Haven't 
the  world's  past,  present,  and  future  space 
missions  ranked  among  the  supreme  achievements  of 
converging  technologies? 

After  all,  this  image  was  transmitted,  received, 
enhanced,  and  distributed  to  the  Earth's 
population  thanks  to  Information  Technology  and 
Telecommunications.     If  it  were  not  for  converging 
technologies,  we  would  never  be  able  to 
contemplate  and  study  our  own  planet  as  it  appears 
in  space. 

As  we  behold  it,  let  me  conclude  ...  with  the 
words  spoken  by  the  Saudi  Arabian  astronaut  Sultan 
Salman  al-Saud  aboard  the  Discovery  space  shuttle 
several  years  ago,  as  reported  in  the  press  at  the 
time . 

"The  first  day  or  so,  we  all  pointed  to  our 
countries.     The  third  or  fourth  day,  we  were 
pointing  to  our  continents.    By  the  fifth  day  we 
were  aware  of  only  one  Earth." 

Today  we  have  talked  about  these  converging 
technologies  as  they  apply  to  our  earth.    At  some 
future  PTC  conference,  we  will  no  doubt  be  looking 
beyond  the  earth,  and  discussing  societal 
applications  pertaining  to  exploration  and 
communication  throughout  the  universe,  yfh&t 
exciting  opportunities  lie  ahead! 
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TelecoiDiflunications  Developioent  in  Taiwan,  ROC 
a  Study  Case  for  Hodernization 


by        Y.  Lee 
Director  General 
Directorate  General  of  Telecommunications 
The  Republic  of  China 


1 •  Introduction 

In  recent  years,  the  worldwide  trend 
moves  toward  political  democracy,  econo- 
mic liberalization,  and  social  diver- 
sification. Consequently,  the  capability 
of  the  economy  and  trade  has  become  one 
of  the  major  measurements  of  a  nation's 
strength.  The  economic  achievement  in 
Taiwan,  ROC  has  been  widely  cited  as  one 
of  the  "economic  miracles"  of  develop- 
ment from  a  poor,  heavily  agricultural 
dependent  economy  to  one  of  the  most 
remarkable  New  Industrial  Economies 
(NIEs)  in  A^ia.  DGT-  Directorate  Gene- 
ral of  Telecommunications,  is  a  govern- 
ment owned  organization  and  responsible 
for  promoting  network  construction  and 
operation  as  well  as  introducing  satis- 
factory telecommunications  services  to 
the  ROC.  It  has  been  playing  a  strate- 
gic and  vital  role  in  contributing 
to  the  dramatic  economic  growth  of  the 
ROC.  On  this  special  date,  I  am  very 
honored  to  be  here  and  would  like 
to  take  this  opportunity  to  share  its 
outstanding  experiences  with  you. 

2.  Current  Status  of  The 

Telecomnunications  in  The  ROC 

To  keep  pace  with  the  rapid  economic 
growth  in  our  country,  the  development 
of  telecommunications  was  astonishing 
during  the  past  forty  years.  As  of  June, 
1992,  several  milestones  were  reached 
and  the  result  could  be  seen  from  the 
following  statistics: 

1)  The  number  of  telephone  subscribers 
is  over  7  million,  ranking  16th  in 
the  world. 

2)  97.71%  of  all  families  have  telephone 
service. 


3)  There  are  34.5  telephone  main  lines 
for  every  100  people. 

4 )  The  number  of  direct  international 
telephone  circuits  is  over  5,600. 

5)  The  International  Subscriber  Dialing 
(ISD)  service  has  been  available  to 
197  countries/areas ,  and  the 
international  outgoing  traffic 
reached  329  million  minutes  in  the 
fiscal  year  of  1992. 

6)  The  number  of  radio  pagers  is  well 
over  one  million,  accounting  for  a 
21.8%  growth  rate  over  the  last  year. 

7)  The  number  of  cellular  mobile  phones 
is  about  300  thousand,  amounting  to  a 
117%  growth  rate  over  the  lai?t  year. 

8)  The  local  telephone  switch  has  10.4 
million  lines,  of  which  58.7%  is 
digital. 

9)  The  toll  switch  has  0.56  million 
lines,  of  which  96.8%  is  digital.  It 
is  expected  that  all  toll  switch 
lines  will  be  completely  digitalized 
by  the  end  of  1994. 

3.  DGT's  Experiences  in  The  Development 
of  Telecommunications 

DGT  has  encountered  many  difficul- 
ties during  the  past  four  decades,  for 
example,  the  shortages  of  capital  funds, 
technologies,  materials,  and  skilled 
workers,  the  rapid  growth  of  subscriber 
application,  higher  trouble  complaint 
rate,  etc.  However,  it  has  successfully 
launched  a  variety  of  dynamic , 
innovative  strategies  and  efficient  mea- 
sures to  overcome  the  obstacles.  The 
specific  experiences  accumulated  by  DGT 
over    the  past  years  are  briefly  stated 
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as  follows: 

1)  Under  the  self-supporting  policy,  DGT 
has  adopted  a  tariff  policy  of 
levying  high  installation  charge  and 
low  monthly  rental  on  local  telephone 
subscribers  so  as  to  enhance  its 
financial  structure.  Such  revenue  has 
been  used  for  expanding  the  domestic 
telecom  infrastructure  to  expedite 
the  development  of  local  areas. 
Today,  DGT's  debt  ratio  is  only 
14 •51%  that  indicates  an  evidence  for 
sound  and  strategic  approach. 

2)  In  1968,  1976,  and  1984,  DGT 
introduced  cross-bar  electro-magnetic 
switching,  analog  ESS,  and  digital 
switching  equipment  respectively. 
These  introductions  have  created  many 
good  opportunities  for  the  develop- 
ment of  local  telecom  industry  and 
thus  encourage  the  establishment  of  2 
cross-bar  manufacturers,  2  analog  tZSS 
manufacturers,  and  3  digital  switch- 
ing manufacturers  in  respective 
phases.  Their  products  have  satisfied 
the  urgent  demand  during  the  rapid 
growth  period  that  the  annual  growth 
rate  is  over  20%  from  1968  to  1981. 

3)  DGT  has  spared  no  efforts  in  imple- 
menting a  series  of  the  Four-year 
Mid-term  Telecom  Development  Plans 
since  1953  to  expedite  the  Telecom 
Modernization  Plan  and  thus  achieve 
the  goals  of  providing  modern  telecom 
services  in  urban  areas,  popularizing 
the  telecom  services  at  countryside 
and  rural  areas,  and  upgrading  the 
network  infrastructure  islandwide. 
The  achievements  were  fruitful  in 
forming  a  sound  foundation  for  the 
future  development.  At  present,  the 
Tenth  Mid-term  Telecom  Development 
Plan  is  under  way.  In  addition,  to 
cope  with  the  Six-year  National 
Development  Plan,  DGT  has  already 
mapped  out  the  consecutive  Mid-term 
Telecom  Development  Plan  to  be 
launched  in  the  fiscal  year  of  1994 
in  order  to  realize  the  goal  of  com- 
pletion of  ISDN  in  2000. 

4)  DGT,  not  only  completed  the  goal  of 
providing  the  telephone  service  at 
every  countryside  in  1975,  but  also 
achieved  the  target  of  installing  the 
telephone  sets  at  every  village  in 
1980.  Since  then,  the  telephone 
service  is  available  throughout* the 
whole  island  in  the  ROC.  Meanwhile, 
at  the  villages  of  remote  areas,  the 
local     telephone     switching  equipment 


was  installed  and  the  old  equipment 
was  replaced  with  a  view  to  provide 
the  enhanced  services  and  thus 
balance  the  development  of  all  areas. 

5)  DGT  introduced  the  International  Sub- 
scriber Dialing  (ISD)  service  in  June 
1978.  It  has  facilitated  the  local 
people  to  make  overseas  calls, 
increased  DGT's  revenue,  and  relieved 
the  heavy  load  of  the  operator- 
assisted  service.  Moreover,  the  CAMA 
(Central  Automatic  Message  Accounting 
) system,  which  was  developed  by  the 
Telecom  Laboratory,  one  of  DGT's 
subordinate  organizations,  has  even- 
tually provided  the  C400  cross-bar 
telephone  switching  equipment  with 
the  automatic  billing  mechanism  and 
thus  stimulated  the  tremendous  growth 
of  the  ISD  service. 

6)  To  reduce  the  subscriber's  burden  for 
making  telephone  calls,  DGT  merged 
280  business  basic  tariff  rate  areas 
into  16  ones  in  June,  1990.  Mean- 
while, the  measurement  of  calculating 
local  telephone  calls  on  a  five- 
minute  basis  has  been  implemented  and 
thus  laid  a  stable  foundation  for  the 
development  of  the  dial-up  services. 

7)  To  meet  with  the  economic  development 
and  the  demands  from  the  subscribers, 
DGT  completed  the  single  tone  type 
radio  paging  system  in  1976, 
introduced  the  numeric  display  type 
radio  pager  in  1988,  and  opened  the 
Chinese  character  display  type  radio 
paging  service  in  August,  1992.  DGT 
introduced  the  cellular  mobile 
telephone    service    to  the  public  in 

1989,  and  inaugurated  the  handheld 
mobile     telephone     service     in  July, 

1990.  Since  the  introduction  of  the 
mobile  telephone  service,  the  annual 
growth  rate  has  been  skyrocketing. 
Besides  expanding  the  radio  channels 
and  installing  the  additional  base 
stations,  DGT  is  currently  accele- 
rating the  plan  of  digitalization  so 
as  to  meet  the  marks^t  needs  and  pro- 
vide the  firm  foundation  for  opening 
more  data  communication  services  to 
the  information  society  of  the  ROC. 

8)  The  success  or  failure  of  an  enter- 
prise lies  greatly  on  the  use  of  its 
human  resources.  Every  year,  DGT 
spends  about  US$  20  million  for 
training  its  37,000  employees.  Each 
employee  receives  about  one  week  of 
training  in  a  year  on  the  average. 
Besides      on-the-job     training,  the 
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employees  are  also  given  the  career 
planning*  The  human  resource  culti- 
vation will  continuously  remain  as 
one  of  the  major  tasks  to  DGT* 

4*  DGT's  Restructuring  Plan 

Under  the  impacts  of  globalization 
and  liberalization,  DGT  realized  that  in 
addition  to  accelerating  its  network 
construction,  the  organization  structure 
itself  needs  to  be  changed  to  fit  the 
more  competitive  environment •  In  doing 
this,  the  existing  Telecom  Act  and  the 
relevant  regulations  must  be  revised 
first ♦  DGT  will  be  segmented  into  two 
separate  parts*  The  regulation  function 
will  remain  in  DGT  as  a  government 
organization.  On  the  other  hand,  the 
business  operations  will  belong  to  a 
state-owned  telecom  operating  company 
with  more  flexibilities  and  autonomies 
in  personnel  management,  procurement  of 
equipment,  budgetary  and  auditing 
systems*  The  draft  proposal  including 
the  "Laws  for  Chinese  Telecom 
Corporation**,  the  "Regulation  for  DGT's 
Organization**,  and  the  '*Telecom  Act**  has 
been  submitted  to  the  Legislative  Yuan 
for  approval* 


The  above  presentation  summarizes 
the  past  forty-year  development  of  the 
telecommunications  in  the  ROC.  It 
provides  the  valuable  experiences  for 
the  developing  countries  to  plan  their 
telecom  strategies  when  they  face  the 
similar  difficult  situation*  I  sincerely 
hope  that  through  the  sharing  of  these 
experiences,  the  mutual  understanding 
and  close  relationship  between  us  may 
step  further. 

Thank  you  for  your  attention. 


5*  The  Major  Development  Plans  of  DGT 

As  the  telecom  industry  is  getting 
more  important  for  Taiwan  to  achieve  its 
goal  of  becoming  an  Asia-Pacific 
regional  financial  center,  as  well  as  an 
int'l  cargo  transport  hub,  in  line  with 
the  Six-year  National  Development  Plan, 
DGT  has  launched  the  Intelligent 
Multi-dimensional  Network  Development 
Plan  which  consists  of  ten  major 
projects  in  6  categories,  namely, 
digital  switching  system,  optical  fiber 
system,  optical  fiber  submarine  cable 
system,  personal  communication  system, 
intelligent  network  and  integrated 
services  digital  network*  The  plan  will 
require  a  total  investment  of  US$  4*8 
billion  during  the  period  from  1991  to 
1996* 

It  is  assuiaed  that  after  the 
completion  of  the  plan,  DGT  can  provide 
higher  efficient  mobile  communications 
and  upgrade  the  telecom  services  on  the 
offshore  areas  such  as  Kinmen  and  Hatsu 
islands  and  develop  high-quality  and 
diversified  telecom  services* 


6«  Conclusion 
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Development  of  Multipoint  Teleconference 
System  Using  Multipoint  Control  Unit  (MCU) 


Tatsuhide  Arakaki,  Etsuo  Kenmoku, 
Toyonori  Ishida  and  Masanori  Sawai 

NEC  Corporation 
Tokyo,  Japan 


1 .  ABSTRACT 


This  multipoint  teleconference  system  can  be  used  for  teleconferences  with  motion 
pictures,   documents,  VCRs,  and  audio.     The  system  is  comprised  of  a  Multipoint 
Control  Unit  (MCU),  Master  Controller  (MAST  CONT),  and  multiple  conference 
terminals  (Visualinks  AD  series).  The  multiple  conference  terminals  located  in 
remote  locations  are  connected  by  video,  audio,  and  data  multiplex  transmission 
digital  lines  in  a  radial  network  with  the  MCU  and  MAST  CONT  in  the  center.  Each 
MCU  can  connect  up  to  8  locations  and  can  simultaneously  handle  the  multipoint 
teleconferences  of  two  groups  that  are  indepe^ident  of  each  other.     (The  MCU  can 
connect  up  to  14  locations  using  a  cascade  connection. ) 

This  system  provides  functions  that  enable  all  participants  at  all  locations  to 
see  the  video  of  a  person  speaking.   It  also  provides  various  modes  which  allow 
video  selection  at  any  location  and  automatic  screen  switching  to  the  video  of 
the  person  speaking.     Also,  audio  functions  can  be  selected  for  simultaneous 
discuss  ions  at  all  participating  locations . 

The  multipoint  teleconference  system  is  much  more  effective  than  conventional 
point-to-point  teleconference  systems. 


2 .  INTRODUCTION 

The  teleconference  system  m<rket  environment  has 
been  improving  rapidly  of  late  due  to  changes  in 
user  outlook,  down-sizing,  price  reduction, 
development  of  communication  networks  such  as 
ISDN,  and  recommendation  of  CCITT  standards  for 
video  CODEC, 

While  teleconference  system  installations  are 
becoming  widespread,   their  applications  are  no 
longer  limited  to  conferences  only. 
Teleconference  systems  are  widely  used  for 
numerous  purposes  such  as  company  education  and 
training  (for  employees)  and  remote  lectures. 
As  a  result,   there  is  an  increasing  demand  now 
for  systems  with  various  capabilities  to  cope 
with  diverse  applications. 
To  meet  such  needs,  we  have  developed  the 
multipoint  teleconference  system  which  can  run 
(in  addition  to  conventional  point-to-point 
conferences  and  broadcasts)  an  audio-visual 
teleconference  which  all  participants  at 
multiple  remote  locations  can  join  in.  This 
document  introduces  the  features,  configurations 
,   and  functional  outline  of  the  multipoint 
teleconference  system  that  uses  the  Multipoint 
Control  Unit  (MCU). 

3.  SYSTEM  FEATURES 

The  features  of  the  multipoint  teleconference 
system  are  summarized  below.     Table  1  gives  the 
main  specifications  of  the  system. 

<1)     Uses  video  CODEC  complying  with  CCITT/TTC. 
(2)     Handles  a  wide  range  of  communication 
speeds  and  various  communication  lines. 


(3)  Makes  simple  system  configuration  possible 
by  its  application  of  the  MCU  and 
Visualinks  AD  series. 

(4)  Allows  wireless  remote  control  of  almost 
all  its  functions  during  a  conference. 

(5)  Enables  setting  and  clearing  of  desired 
type  of  conference  easily  from  any  of  the 
conference  rooms . 

(6)  Enables  simultaneous  discussions  at 
multiple  locations  by  the  use  of  an  echo 
canceller  system. 

(7)  Superimposes  the  menus  of  operations 
(required  during  a  conference)  on  the 
screen  for  smooth  handling.     The  feature 
takes  the  man-machine  interface  into 
consideration. 

(8)  Provides  various  modes,  such  as  selection 
of  conference  room  picture  to  be  received, 
voice  activation  control,  operator,  and 
local  conference  room  transmission. 
These  modes  allow  video  reception  to  be 
selected  according  to  the  type  of 
application  during  a  multipoint 
teleconference . 

(9)  Provides  three  camera  control  methods. 
These  are  the  manual  mode,   the  automatic 
mode  using  voice  activation  control,  and 
the  preset  mode  which  moves  the  camera  to 
preset  positions. 

(10)  Allows  extra  functions  such  as  electronic 
board  and  graphics  system  to  be  added 
eas  ily. 
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4.     SYSTEM  OVERVIEW 

This  ^Mitipoint  teleconference  system  consists 
of  a  Multipoint  Control  Unit  (MCU),  Master 
Controller  (MAST  CONT),  and  multiple  conference 
terminals  (Visualinks  AD  series).     The  multiple 
conference  terminals  located  in  remote  locations 
are  connected  by  1.5Mbps  video,  audio,  and  data 
multiplex  transmission  digital  lines  in  a  radial 
network  with  the  MCU  and  MAST  CONT  in  the  center. 
The  system  configuration  is  shown  in  Fig,  1, 
The  configurations  of  conference  terminal  and 
peripheral  equipment  are  shown  in  Fig.  2. 

4.1     MULTIPOINT  CONTROL  UNIT  (MCU) 

The  MCU  performs  simultaneous  network  control 
(communication  line  setting,  video  switching, 
and  audio  mixing)  of  communication  line 
connections  to  multiple  remote  locations  in  the 
multipoint  teleconference  system  which  uses 
video,  audio,   and  data. 

Each  MCU  can  connect  up  to  8  locations  and  can 


simultaneously  handle  the  multipoint 
teleconferences  of  two  groups  that  are 
independent  of  each  other.     Two  MCUs  cascaded 
each  other  can  connect  up  to  14  locations.  The 
MCU  is  shown  in  photo  1 . 


4.2 


VISUALINKS  AD  SERIES 
(TELECONFERENCE  TERMINAL) 


Thf  Visualinks  AD  series  is  a  compact,  all-in- 
one  type  teleconference  terminal  configuration 
consisting  mainly  of  the  video  CODEC  (VL5000) 
which  complies  with  the  recommendation  of  CCITT 
/TTC  standards;   the  teleconference  controller 
(TC5000)  which  is  equipped  with  a  high-grade 
man-machine  interface;  and  the  teleconference 
terminal  (TV5000).  The  Visualinks  AD  series  is 
is  shown  in  photo  2. 

The  video  CODEC  VL5000  complies  with  CCITT 
recommendations  (H.221,  H.230,  H.242,  H.261, 
H.320)  related  to  picture  phone  and 
teleconference.     The  video  CODEC  processes  video 
and  audio  signals  used -for  picture  phones  and 


Table  1    MAJOR  SPECIFICATIONS 


Item 


Spec  if  icat  ions 


Communication  interface 
Communication  speed 
Applicable  line 


56K  to  1.92Mbps  (B82S) 

o    High-speed  digital  leased  circuit 

o    INS  64/1500 


Audio  system 
Control  system 
Transmission  band 


o  Echo  canceller  system  simultaneous  two-way) 
o    Broadband  ( 7KHz ) 


Video  CODEC 

Input  TV  signal 

Resolution 

Coding  algorithm 

Audio  coding  system,  speed 

Data  port 


NTSC 

480  lines  x  352  pixels  (NTSC) 

Complies  with  CCITT  H.261  recommendation. 

o    SB-ADPCM  (CCITT  G722  7KHz) 

o  64Kbps 

o    MLP  interface  (RS-232C) 
o    4.0Kbps  or  6.4Kbps 


Video  system 

Video  transmission  display 
Monitor 

Camera 


VCR 


I  screen  transmission/display 
o     33-inch  monitor 

o  Picture-in-picture  display  for  receiving/sending  screens 
o    Camera  (Remote  control  functions  using  remote  controller) 

(Voice  activation  control) 
o    Documents  camera  (manual) 
o    External  camera  (manual) 
Recording  and  playback 


Control  system 

Video  switching  control  during 
multipoint  teleconference 


Line  switching  control 


Line  setting  control 
Conference  operation  control 


o    Automatic  switching  by  voice  activation  control 

o    Operator  control 

o    Reception  selection  control 

o    Local  conference  room  transmission  control 

o    Point-to-point  connection 

o    One-way  connection  (broadcast) 

o    Multipoint  connection 

Control  using  terminal 

Control  using  wireless  remote  controller 
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(CONFERENCE  ROOU  5) 


(CENTER  SITE) 


(CONFERENCE  ROOU  I) 


DSU  :  DIGITAL  SERVICE  UNIT 
M/D  :  UODULATOR-DEHODULATOR 


Fig.   1     SYSTEM  CONFIGURATION 
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Fig.  2    CONFERENCE  TERMINAL  CONFIGURATION 
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teleconference  systems  by  compression  coding, 
multiplexes  the  signals  together  with  various 
data  signals,  converts  the  signals  into  digital 
signals  of  56Kbps  to  1,920Mbps,  and  transmits 
these  digital  signals.  The  VL5000  is  shown  in 
photo  3. 

The  teleconference  controller  TC5000  controls 
the  camera,  audio,  picture-in-picture  screen, 
superimpose  functions,  field  multiplex  function 
for  two  full-screen  images,  still-picture 
graphics  transmission  function,  and  voice 
activation  control  function.     In  view  of 
conference  operating  efficiency,  almost  all 
controls  during  a  conference  can  be  performed 
with  a  wireless  remote  controller.  The  TC5000  is 
shown  in  photo4. 

The  teleconference  terminal  TV5000  consists  of  a 
portable  structure  system  rack  which  holds  audio 
and  video  input /output  devices  such  as  monitor, 
camera,  microphones,  speakers,  and  peripheral 
equipment . 

4,3    MASTER  CONTROLLER  <MAST  COWT) 

The  master  controller  controls  communications, 
such  as  various  conference  setting  information 
between  MCUs,  in  accordance  with  the  information 
specified  at  conference  terminals  installed  in 
each  conference  room.  It  also  controls  system 
operating  statuses  and  network  management. 
The  MAST  CONT  mainly  handles  all  the  procedures 


for  starting  and  ending  a  conference  and  aiso 
keeps  a  record  of  the  system  operations. 

5.     SYSTEM  FUNCTIONS 

5.1    CONFERENCE  MODE 

This  system  has  functions  for  setting  and 
clearing  of  the  desired  type  of  conference, 
which  can  be  done  easily  by  looking  at  the 
terminal  (personal  computer)  screen  installed  in 
each  conference  room. 

The  types  of  conferences  which  can  be  held  using 
this  system  are  the  multipoint  teleconference 
(connects  conference  rooms  in  up  to  8  locations 
,  conventional  point-to-point  teleconference 
(connects  conference  rooms  in  two  locations), 
and  broadcasting  (performs  simultaneous 
transmission  from  any  one  conference  room  to 
multiple  conference  rooms).     The  system  allows 
having  different  types  of  conferences 
simultaneously  within  the  permissible 
combination  range,     (When  having  multipoint 
teleconferences,  however,  up  to  two  independent 
groups  can  simultaneously  hold  conferences 
using  this  system.) 

The  media  used  for  teleconference  consist  of 
audio  and  video  data  which  is  transmitted  and 
received  between  conference  rooms. 
The  available  conference  modes  and  the  media 
used  for  each  conference  mode  are  summarized  in 
the  table  below. 


Table  2    CONFERENCE  MODE  AND  MEDIA 


Conference  mode 

1 

Video 

1 

Audio 

Point-to-point 

1  Picture  of 

connected  remote 

1  Voice  of 

connected  remote  conference 

teleconference 

1  conference 

room. 

1  room . 

Broadcast 


Simultaneous  transmission  of  leading 
conference  room  picture  to  all 
participating  conference  rooms. 


Simultaneous  transmission  of  leading 
conference  room  voice  to  all 
participating  conference  rooms. 


Multipoint 
teleconference 


Selection  mode  for  conference  room 
reception 

Each  participating  conference  room 
selects  the  desired  picture  of 
another  conference  room  taking 
part  in  the  conference. 
Voice  activation  control  mode 
The  picture  of  the  desired 
conference  room  is  automatically 
selected  from  participating 
conference  rooms  using  the  voice 
activation  control  function  (point 
detection)  and  transmitted  to  all 
conference  rooms. 
Operator  mode 

The  conference  room  acting  as 
leader  of  conference  selects  the 
picture  of  the  desired  conference 
room  and  transmits  it  to  all 
conference  rooms. 

Local  conference  room  transmission 
mode 

Transmits  the  picture  of  local 
conference  room  to  all  conference 
rooms . 


Mixed  voices  of  all  participating 
conference  rooms  will  be  distributed 
to  each  conference  room.     (The  voice 
in  the  local  conference  room  will  be 
excluded,  however.) 
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5.2    CONFERENCE  CONTROL 

Almost  all  operations  required  for  running  a 
conference,  including  start-up  of  system  power 
and  various  camera  controls,  can  be  performed 
during  the  conference  using  a  wireless  remote 
controller  which  is  basically  same  as  the  ones 
used  for  home  electrical  appliances. 
1o  enable  participants  to  concentrate  totally  on 
conference  proceedings  without  having  to  bother 
about  conference  equipment  operations,  this 
system  offers  a  number  of  useful  control 
functions.     For  example,  the  preset  function 
moves  the  camera  to  preset  positions  simply  when 
a  key  is  pressed  on  the  remote  controller.  The 
camera  voice  activation  control  function 
automatically  moves  the  camera  to  a  person 
speaking  by  responding  to  the  person's  voice 
over  the  microphone.     The  system  also  provides 
an  automatic  point  switching  function  which 
automatically  switches  the  screen  to  the  picture 
CO  be  received  during  a  multipoint 


teleconference  when  a  different  person  in  a 
different  conference  room  starts  to  speak.  The 
superimpose  function  provided  clearly  displays 
the  operation  conditions  and  system  status  on 
the  monitor. 

The  main  functions  of  conference  operations  are 
given  in  the  table  below. 


Table  3    MAIN  FUNCTIONS  OF  TELECONFERENCE  OPERATIONS 


Category 
Video  system 


Function 


Description 


(1)    Monitor  display  screen  selection 


(2)  Picture-in-picture 


(3)  Superimpose 


(4)     Transmission  picture  selection 


(5)     Reception  picture  selection 

(during  multipoint  teleconference) 


Selects  the  video  to  be  displayed  on 
the  monitor  from  receiving  picture, 
transmitting  picture,  VCR,  local 
conference  room  document,  and  remote 
conference  room  document. 

Displays  the  transmitting  picture  on 
the  receiving  picture,  using  the  same 
monitor  screen. 

Displays  the  remote  conference  room 
name  and  system  status  text  on  the 
monitor. 

Selects  one  picture  from  pictures  of 
motion  picture,  documents,  VCR,  and 
moving  camera  and  transmits  it  to  the 
remote  conference 
rooms . 

Sets  either  reception  selection  mode, 
voice  activation  control  mode,  or 
operator  mode  in  accordance  with  the 
type  of  conference  to  select  the 
picture  to  be  received. 


Audio  system 


(1)     Microphone  ON/OFF 


(2)     Volume  adjustment 


Enables  mute  control  of  local 
conference  room  microphones. 

Enables  volume  control  of  local 
speaker  units. 


Control  system 


(1)     Local  conference  room  camera 
control 


(2)     Remote  conference  room  camera 
control 


In  addition  to  the  normal  manual 
operations,  this  function  automatically 
moves  the  camera  using  voice  level 
detection  to  a  person  who  is  speaking. 

Enables  control  of  a  remote  conference 
room  camera  which  is  transmitting  the 
picture . 
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6.  CONCLUSION 


7 .  REFERENCES 


Facsimiles  and  personal  computers  brought  great 
changes  to  the  business  system.  The 
teleconference  system  will  revolutionize  it. 
To  have  more  teleconference  systems  installed 
and  to  make  them  popular,  we  are  working  toward 
reducing  the  unit  prices,  creating  the  optimal 
system  which  can  cope  with  various  applications, 
and  making  arrangements  to  provide  network 
functions  such  as  reservation  management. 
Through  such  efforts,  we  hope  to  develop  a 
teleconference  system  that  will  be  even  more 
user-friendly. 
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System  (VisuaLinks  AD  series)",  NEC 
Technical  Journal  (Vol.44,  No. 6),  1991 
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Video  CODEC",  NEC  Technical  Journal 
(Vol.44,  No. 6),  1991 

(3)  Toshiyuki  Onaka»  et  al.,  "MCU  (Multipoint 
Control  Unit)",  NEC  Technical  Journal 
(Vol.44,  No. 6),  1991 


Photo  1  MCU 


Photo  3  VL5000 


Photo  2  VISUALINKS  AD  SERIES  (AD 100) 


Photo  4  TC5000 
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BEST  COFY  AVAILABLE 


THE  NEW  GENERATION  OF  ISDN  APPLICATIONS  AND  BEYOND 


Dale  T.  Rogers  -  AT&T 
Jerry  Nowicki  -  ESI  Systems 


ABSTRACT 

A  groji  deal  of  energy  has  been  focused  on  ISDN 
deployment  to  provide  advanced  technology  solutions  for  the 
business  environment.  The  emergence  of  Global  ISDN 
inlerconncctivity  coupled  with  newer  technologies  such  as 
frame  relay.  SMDS,  and  eventually  ATM  networks,  will 
provide  new  applications  which  will  benefit  society  as  a 
whole.  These  applications  are  mainly  in  the  following  areas; 
healih  care,  education,  travel  and  recreation,  and  enhanced 
enterlainment. 

We  are  witnessing  several  new  emerging  applications  in 
California  and  elsewhere  whose  benefits  can  be  extended 
throughout  the  ISDN  equipped  countries  of  the  Pacific  Rim 
and  the  world.  Ubiquitous  applications  are  important  to 
PTT's  worldwide  because  it  will  help  them  better  serve  their 
multinational  customers  as  well  as  allow  them  to  take 
advantage  of  their  investments  in  ISDN,  frame  relay,  and 
other  wide  band  technologies.  Our  effort  explores  some  of 
these  applications  and  addresses  the  expanding  data  needs, 
the  principle  drivers,  and  the  key  elements  to  successful 
deployment  and  mass  marketing  of  these  techno-applications. 

1.  INTRODUCTION  -  DATA  IN  A  CHANGING 
WORLD 

Today,  the  world's  the  socio-economic  structures  are  rapidly 
changing  and  so  are  the  trends  in  data  networking  which 
provide  the  important  informational  linkages  between 
peoples.  In  fact  there  are  those  who  argue  that  the 
proliferation  of  technological  advances  and  deployment  of 
data  networks  is  having  a  direct  impact  on  changing  world 
events.  Some  recent  well  known  examples  include  events  at 
Tianamin  Square,  the  outcome  of  the  Gorbachov  coup 
attempt  followed  by  Yeltsin's  rise  to  power,  and  the  short 
duration  of  the  Kuwait-Iraq  war.  In  all  three  events,  the  role 
of  fax.  email  and  other  data  network  services  to  rapidly 
communicate  important  information  via  non-traditional 
means  is  now  recognized  as  having  had  an  important  impact 
on  the  outcome  of  these  events. 

Coincidental  with  the  emerging  trends  in  data 
communications  is  the  merging  of  voice  and  data  networks, 
and  the  shifting  of  data  trends  from  centralized  process 
networks  toward  use r-lo- user  networking.  The  rapid 
dispersion  of  powerful,  high  speed  computing  applications 


down  to  the  individual's  desktop  is  simultaneously  driving 
users  toward  more  data  intensive  network  application 
requirements.  We  have  observed  that  advances  in 
computing,  audio,  and  video  technology  is  driving  this  rapid 
trend  toward  networking  "global  data-tization**  as  shown  in 
figure  1. 
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Figure  I 
Global  Data-tization 

Today  almost  40%  of  data  traffic  is  carried  via  low-to- 
medium  speed  modems  over  the  traditional  analog  voice 
network.  Approximately  50%  of  this  traffic  and  10%  of  the 
private  network  traffic  is  expected  to  shift  to  higher  speed 
circuit  and  packet  type  networks  that  are  publicly  accessible. 
We  see  this  shift  occurring  over  the  next  five  years.  Clearly, 
data  networks  are  changing  and  the  application  requirements 
for  more  bandwidth  and  integrated  voice/data  capabilities  is 
creating  increased  demand  for  standardized  advanced 
services  such  as  ISDN,  frame  relay,  SMDS,  and  ATM  by- 
users  in  the  major  industrialized  countries.  We  believe  that 
any  country  wishing  to  enter  the  global  economy  or  to 
remain  economically  competiiive  in  the  21st  century  must 
make  a  commitment  to  deploy  these  advanced 
communication  networks  as  infrastructural  necessities. 

For  example,  the  ease  of  use  and  economic  advantages  of  a 
single  integrated  ISDN  interface  to  multiple  networks 
(including  frame  relay,  SMDS  and  ATM)  is  an  important 
factor  in  ISDN's  success  globally.  In  the  computing  world. 
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ISDN  is  beginning  to  gain  favor  as  an  element  in  meeting  the 
challenges  of  cluster-server  applications  and  user-to-user 
network  applications.  These  applications  are  principally 
found  in  the  small  and  medium  business  markets.  However  a 
new  trend  for  telecommuting  is  emerging  which  will  impact 
the  need  for  advanced  services  at  the  residence.  Many  large 
corporations  are  decreasing  the  size  of  their  payrolls  through 
outsourcing  work  to  low  cost  cottage  industries  which 
typically  work  at  home. 

Tliese  rapidly  growing  market  segments  are  driving  the 
changing  data  network  market  needs  which  in  turn  are 
driving  changes  in  the  role  of  Information  Systems(IS) 
management.  The  move  away  from  centralized  legacy 
applications  is  shifting  IS  managers  focus  from  overseeing 
private  data  domains  toward  helping  their  data  users  build 
more  efficient  and  dispersed  data  networks.  As  a  result  we 
are  observing  more  Information  Systems  focus  on:  LAN- 
LAN,  LAN-MAN/WAN,  multi-media  conferencing,  file 
server-LAN,  and  countless  other  flexible  and  widely 
distributed  data  needs.  Besides  data  networking,  the  new 
role  of  the  IS  manager  now  includes  network  management 
and  integrated  voice/data  management  applications.  In  such 
an  environment  the  IS  manager  is  beginning  to  recognize  that 
ISDN  and  other  public  network  services  can  offer  many 
immediate  and  cost  effective  solutions  that  are  compatible 
for  use  with  both  existing  and  future  advanced  networking 
technologies. 


2.  CHANGING  USER  NKKDS 

Recent  trends  indicate  that  it  is  not  business  as  usual  any 
more.  Data  users  have  more  options  and  are  more 
knowledgeable  (in  how  to  use  those  options.  Additionally, 
costs  are  becoming;  mf)rc  and  more  of  an  issue  and  purchase 
decisions  are  movinj*  rloan  the  scale  in  terms  of  years 
required  before  payback,  f equipment  investments  once 
calculated  between  3-5  years  are  now  required  to  break  even 
in  1.5-3  years.  The  increasingK  short  payback  requirements 
are  necessary  to  the  success  o!  businesses  despite  the  fact  ihiii 
investment  decisions  are  often  further  complicated  by 
lagging  tax  depreciation  laws. 

We  fmd  that  networking  trends  are  just  as  dynamic  as 
computing  trends.  Voice  and  data  users  are  beginning  to 
look  beyond  commodity  transport  services  towards  value- 
added  networks.  They  are  discovering  that  value  added 
networks  are  giving  them  strategic  advantages  with  their 
suppliers  and  customers.  These  intelligent  networks  are 
capable  of  running  applications  instead  of  just  carrying  raw 
data  and  are  becoming  more  cost  effective  than  provisioning 
expensive  proprietary  customer  premise  equipment  on  the 
ends  of  a  rigid  and  static  pipe. 

What  is  driving  this  phenomena?  The  driving  forces  come 
from  the  application  requirements  of  both  the  strategic 
planners  in  corporations  and  the  departmental  user  as 
depicted  in  figure  2.  Network  speed,  flexibility  and  knv  cost 
are  key  decision  elements  for  all  applications  over  time. 


Application  Performance  is  Critical  Driver 
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Some  of  ihc  corporate  siraiegic  decision  elenicnis  include: 

♦  shirting  data  networking  and  IVequcncv  axiuirenients 
from  central i/ed  computing  to  shared  files  amongst 
individual  PC  or  w  orkstation  users,  and 

♦  changing  corporate  business  strategies,  re-engineering 
corporate  structures  to  decrease  costs,  improve 
customer  access,  and  to  prepare  themselves  for  a  new 
business  en\  ironment. 

Con^mg  from  the  departmental  user  perspective,  the  key 
elements  include: 

♦  departmental  managers  fmding  value  in  personal 
computing  (PC)  proli'^eration  with  the  corresponding 
need  for  PC- PC  inteu  onnection  not  necessarily  in  the 
same  physical  or  geographic  location,  and 

♦  proliferation  of  workstations,  LAN*s  and  associated 
interconnect  devices  such  as  bridges,  routers  and 
brouters, 

I^robably  the  single  most  important  factor  in  data  networking 
is  [he  dramatic  increase  in  low  cost  bridges,  routers,  and 
inverse  multiplexers  with  ISDN  interfaces  and  other  public 
network  services  that  can  easily  link  the  thousands  of 
existing  LAN's  in  todays  corporate  world. 


3.  CHANGING  DATA  NETWORKING 
ENVIRONMENT 

Tlie  changing  data  networking  environment  of  today  has  its 
roots  in  the  evolution  of  computer  processing  (see  figure  3). 
As  such,  historically  most  businesses  developed  embedded 
legacy  systems  centered  around  main  frame  computing 
systems.  These  horizontal  systems  dictated  how  users 
operated  and  were  not  usually  interdependent.  As  computing 
advanced  toward  more  vertical  infrastructures  new  data 
trends  emerged  where  users  needed  access  to  multiple 
systems.  Today  file  servers  have  emerged  to  help  fill  this 
growing  need  by  individuals  to  download  and  process 
individual  requests.  Todays  advanced  business  environment 
requires  virtually  instantaneous  and  unplanned  individual  ad 
hoc  information  queries  and  processing  to  meet  rapidly 
changing  business  needs. 
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Changing  Data  Networking  Environment 
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Figure  4 

Strategic  Drivers  Shifting  Toward  Data  Intensive  Applications 


This  requirement  for  instantaneous  information  that  often 
resides  on  widely  dispersed  PC*s  or  microcomputers  is 
spurring  the  growth  of  data  networking.  Data  intensive 
applications  requiring  resource  sharing  are  now 
accomplished  by  drawing  upon  all  information  resources 
available  both  within  and  outside  an  organization.  This  trend 
toward  data  intensive  applications  is  apparent  when  tracking 
percent  of  user  dollars  spent  on  data  and  voice  between 
1970-1990  as  shown  in  figure  4.  By  the  year  1995  we  expect 
that  the  funds  spend  on  data  communication  will  surpass 
traditional  voice  communications. 

The  merging  of  information  systems  and  networking  presents 
a  challenge  to  both  IS  and  telecommunication  managers  to 


effectively  respond  and  to  coalesce  their  functions  so  that  the 
best  of  both  worlds  can  be  effectively  achieved.  We  see 
successful  organizations  carefully  blending  the  best  private 
and  public  network  offerings  to  craft  hybrid  solutions  thai 
provide  the  productivity  and  flexibility  needed  for  future 
information  networks. 

The  challenge  that  faces  the  telecommunication  industry  is 
the  provisioning  of  value  added  networks  to  support  the  com 
effective  transfer  of  integrated  voice,  data,  and  imaging 
applications.  The  **need  for  speed"  is  a  key  driver.  Users  Jio 
seeking  new  applications  that  offer  standardized,  low  cost, 
and  widely  available  public  networking  solutions  i«  meet 
their  strategic  business  needs  (see  figure  5). 
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Figure  6 

New  Generation  Example:  ISDN  On-Line  Journal  Customer  Application 


The  realization  of  on-line  journals  (figure  6),  and  other  new 
types  of  data  transfer,  data  sharing,  and  imaging  industries  is 
onI>  possible  on  a  cost  effective  basis  by  the  continued 
deployment  of  ISDN  both  on  the  local  and  global  level 
public  networks  today.  These  industries  can  then  continue  to 
develop  and  flourish  followed  by  expansion  of  bandwidth 
into  SMDS/ATM  frameworks  as  they  become  available  in 
the  future. 

4.  NEW  CHALLENGES 

Many  new  data  networking  challenges  on  the  horizon  will 
involve  some  sort  of  c!ienl-^c•r\cr  computing  applications. 
Such  applications  tend  to  be  more  distributed,  demand 
standard  application  programming!  interfaces  and  usually 
share  data  on  servers.  Faster  and  more  powerful  desktop 
ilcv  ices  will  require  faster  and  widc!>  accessible  data 
networks  which  can  effectively  handle  many  varieties  of 
iiiui<!e.  audio,  video  and  live  animation  in  a  low  cost  manner 
for  use  by  the  general  public.  This  is  an  important  point  to 
remember  since  the  large  corporations  of  the  past  arc 
outsourcing  some  of  their  work  out  to  smaller  business  units 
and  individuals  who  generally  depend  upon  the  public 
network  for  their  telecommunication  needs. 


ISDN  can  play  an  important  role  in  meeting  these  growing 
user  needs  and  the  telecommunication  providers  who  can 
supply  these  user  needs  will  reap  the  monetary  benefits  of 
this  growing  market  segment.  Additionally,  as  certain  user 
applications  require  more  and  more  bandwidth,  ISDN  will 
picy  an  important  low  cost  access  or  bridging  function  to 
various  higher  speed  private  and  public  networks  that  will 
evolve  in  the  future.  Despite  all  the  press  regarding 
widespread  future  ATM  deployment  the  fact  remains  that 
most  of  these  higher  speed  networks  will  probably  be 
directly  accessible  by  the  general  public  on  a  very  limited 
basis  and  in  only  selected  metropolitan  areas.  Publicly 
accessed  ISDN  BRI  and  PRI  CCITT  standardized  interfaces 
will  provide  users  cost  effective  access  to  these  higher  speed 
backbone  networks  and  the  applications  will  run  at  far 
greater  data  speeds  and  with  higher  quality  than  possible  with 
currently  available  modem  type  technology. 
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One  U.S.  local  exchange  carrier  has  been  trial ing  such  an 
application  with  a  major  university  with  excellent  results  (see 
figure  7).  A  similar  "next  generation"  ISDN  application 
scenario  may  also  be  tested  with  ISDN  and  SMDS,  The 
actual  data  throughput  speeds  exceed  those  of  LAN\  since 
there  is  no  contention  for  service.  Data  throughput  on  a 
simple  BRI-D  channel  usually  exceeded  that  of  a  lOMhz 
LAN  for  this  simple  reason.  The  idea  of  linking  all  parts  of 
the  widely  distributed  campus  and  off  campus  residences  to 
the  campus  frame  relay  backbone  network  is  very  exciting  to 
the  customer.  They  will  be  able  to  provide  virtually  all 


university  personnel  w  'lih  high  speed  ISDN  BRI  or  PRl 
interfaces  to  access  any  university  coniputei  system  for  a  cost 
of  as  little  as  S3().0()  l.S  per  month  \  ia  the  public  network. 
The  university  could  noi  provide  this  i\  pc  of  service  any 
other  way  since  the  cost  (A  ck lending  private  LAN.  WAN 
network  infrastructures  is  com  prohibitive.  Additionally, 
users  will  be  able  to  access  the  unucrsities  pouerlul 
computer  systems  from  any  ISDN  <.orinection  uorldvvide. 
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NEXT  Generation  H van i pic: 
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\ni>Uicr  noxi  i^onomiiHi  applkati«>n  .uidrvssos  ihc  cluillcniics 
I >t  accessing  ukloK  clisirihiik'i  daia  haso  s\sioinscl  \ar\ini: 
i\  jx*s.  Ill  iliis  ra^c  Pacific  Boll  vilcs  :oanis  arc  accessing 
\ari<His  ke\  daia  bases  which  allow  ii  lo  servo  Jis  ousionicr 
hasc  wiih  ihe  highest  (|ualil\  siaikianls.  This  cont  iguralion  is 
lacililaiod  In  a  sot"u\arc  s\sicin  (losii:rK\i  b\  KSl  S\sicrns 
which  incorporates  numerous  BRi  and  PRl  public  and 
piivaie  network  inicrlaces  lo  ihe  various  daia  bases  as 
displayed  in  figure  8. 


This  svsiein  is        on  line  and  rvprcscnis  a  new  and  very 
oosi  effeclive  approach  lo  aulorn.iiinti  iheir  sales  olTicc 
UrnciKMis  throughoui  Califonna.     This  is  an  iniporiani  siep 
loward  Pacific  Bell's  abiliu  lo  use  riov.  ieohnolog\  lo 
rnediaic  cosi  elTeciive  advanced  technology  solutions  lor 
ihoir  cusioniers.  Insianl  access  lo  national  business  profile 
data  bases  as  we  1 1  as  separate  access  to  their  own  customer 
billing,  ordering  and  provisioning  data  sources  allow  the 
Pacilic  Bell  sales  teams  to  call  on  critical  information  and 
resources  to  belter  scn'C  ihcir  customer  base. 


Figure  8 
NEXT  Generation  Example: 
Pacific  Bell  Sales  Office  Automation  Application 
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5.  CONCLUSION 

Throughout  the  modem  world*  the  appetite  for  data  rich 
applications  is  enormous  and  growing.  With  ail  the  available 
networking  choices  there  is  no  one  single  answer  for  all  data 
networking  needs.  One  can  summarize  this  concept  with  the 
following  equality; 

NEW  APPLICATIONS  =  INTELLIGENT  NETWORK 
SOLUTIONS  =  INDUSTRY  PROFITS  +  CUSTOMER 
SATISFACTION 

ISDN  will  play  an  important  role  in  satisfying  many  of  these 
applications.  It  is  available  today  and  with  selective  network 
augmentation  will  satisfy  the  needs  of  users  for  mv.ny  years 
in  the  future. 

The  telecommunications  industry  challenge  is  not  only  to 
assist  in  applications  development  and  support,  but  to  also 
effectively  sell  these  applications.  Most  important  to  all 
industry  partners  and  customers  is  the  ability  of  the  public 
and  private  network  service  providers  to  meet  the  growing 


appetite  for  high  bandwidth  services  through  the  deploxment 
of  N-ISDN,  frame  relay*  SMDS*  and  eventually  Broadband- 
ISDN  on  a  globalized  basis.  Integrated  elements  will  be 
critical  to  the  success  and  effectiveness  of  voice  and  data 
networks.  The  importance  of  integrating  these  elements 
within  Asia  is  necessary  toward  making  the  Pacific  Rim 
strategy  a  competitive  one  for  its  customers.  It  is  important 
for  users  and  providers  to  better  understand  how  data 
applications  can  be  served  by  various  network  applications  as 
illustrated  in  figure  9. 

Users  needs  will  untimately  drive  network  capabilities  and  it 
is  important  for  the  Asia  Pacific  Region  telecommunication.^ 
service  providers  to  incorporate  user  needs  into  their  network 
provisioning  decisions.  Formalized  user  groups  both 
regionally  and  locally  can  help  to  assure  that  technology  and 
applications  investments  are  meeting  the  expectations  of  the 
regions  customers.  The  power  of  economics  continues  to  be 
a  major  factor  in  how  rapidly  networks  and  applications  are 
built  and  this  can  be  best  accomplished  through  regular 
cooperation  to  assure  that  everyone's  objectives  are  met. 
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Figure  9 

Data  Applications  and  Various  Network  Types 
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Optimization  of  VSAT  Systems 
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1.  ABSTRACT 


In  a  satellite  communication  system  having  VSATs  (Very  Small  Aperture  Terminals) , 
a  set  or  equations  to  determine  the  optimum  antenna  gains  of  VSATs,  are 
introduced  to  minimize  total  system  cost  including  the  transponder  and  earth  station 
cost.  Using  these  equations,  a  multimedia  shopping  system  and  a  voice/data 
communication  system  are  studied. 


2.  INTRODUCTION 

Since  our  presentation  on  the  Pacific  regional 
satellite  system  at  PTC  '83  [1],  10  years  has 
passed  and  available  satellites  have  been  increasing. 

From  now  on,  VSAT  systems  will  be  ubiquitous 
in  Asia-Pacific  area,  too. 

Satellite  trasponder  power  has  been  increased 
due  to  powerful  solar  arrays  on  satellites.  Smaller 
dishes  than  before  of  VSATs  can  receive 
information  from  a  satellite. 

Also,  voice  compression  technology  will  contribute 
to  reduce  space  segment  cost  of  a  VSAT  system 
[2 J.  Basic  PCM  requires  64  kbps  and  the  latest 
digital  mobile  telephone  does  only  several  kbps. 

3.  MULTIMEDIA  SHOPPING  SYSTEM 

3.1    OUTLINE  OF  THE  SYSTEM 

Shopping  terminals  which  are  connected  to  VSATs 
are  installed  in  stores,  shopping  centers,  train 
stations,  and  everywhere  easily  accessible  by 
consumers. 

VSATs  are  linked  to  a  hub  station  in  star-shaped 
manner  as  shown  in  Figure  1. 


VSATs  are  receiving  only  .  and  the  hub  station 
transmits  multimedia  shopping  information  upon 
request  of  users.  An  user  will  touch  the  screen 
of  a  shopping  terminal  to  access  wanted 
information  and  the  access  signals  are  sent  to 
the  shopping  data  base  through  ground  lines. 
The  shopping  data  base  will  findout  the  wanted 
information  and  transfer  it  to  the  hub  station 
to  send  it  to  the  VSAT.  Now,  the  user  will  see 
the  wanted  information  on  the  screen  of  the 
shopping  terminal. 

The  multimedia  information  is  time  division 
multiplexed  (TDM)  at  the  hub  station  with  a 
terminal  identification  number  to  make  it  possible 
to  pick  the  information  up  at  the  terminal  (Figure 
2). 

For  a  store  having  the  more  terminals,  the 
transmission  bit  rate  is  the  higher,  to  utilize  the 
transponder  effectively. 

By  the  varying  bit  rate  mechanism,  rain  attenuation 
might  be  also  relieved  knowing  the  attenuation 
of  the  link  to  the  terminal  through  ground  lines 
[31,  [4]. 
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HUB 

STATION    //  SHOPPING 

INFORMATION 

SHOPPING 
DATA  BASE 


VSAT  1 

1      ;  1  SHOPPING 

 1]  TERMINAL 


ACCESS  SIGNAL 
Fjgure  1    MULTIMEDIA  SHOPPING  SYSTEM 


TDM  FRAME  PERIOD 

  r/r_  


-REFERENCE  BURST--' 
SHOPPING  INFORMATION 

TERMINAL  IDENTIFICATION 
Figure  2    TDM  FRAME  CONFIGURATION 
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3.2    SYSTEM  OPTIMIZATION 

The  annual  expense  Et  of  the  portion  of 
transponder  used  by  this  system  is  given  below. 

Spi  tj  Tf 
 +  b  To 


^t  = 


b 
k 


n 
I 

i=l 


gi 


(1) 


Where, 


n: 
b: 

k: 


number  of  VSATs 

annual  expense  of  a  transponder 
per  Tf  below 

TDM  burst  rate  per  g^/ti  of  a  VSAT 

receiving  antenna  gain  of  the  i-th 
VSAT 

receiving  system  noise  temperature 
of  the  i-th  VSAT 

average  busy  hour  traffic  of  the 
i-th  VSAT  in  bit  rate. 

TDM  frame  period  (see  Figure  2) 

total  period  of  all  over-heads  as 
preambles  and  guard  times  of  each 
burst. 


Total  annua!  expense  E^  of  all  VSATs  is  assumed 
as 


"oi- 


^ 

Ee  =  nEo  +  c  i     gi  +  d    j;  h. 

i=l     *         1=1  ' 


(2) 


Where,  EqI 
c: 

d: 


h,: 
i 


fixed  expense  of  a  VSAT 

proportional  coefficient  to  antenna 
gain  of  a  VSAT 

proportional  coefficient  to  channel 
capacity  (number  of  shopping 
terminals)  of  a  VSAT 

channel  capacity  of  the  i-th  VSAT 


Summation  of  Et  and  Ee  is  minimized  at  the 
antenna  gain  g.  determined  from  the  following 
equation. 


ck 


i=1.2 


n 


(3) 


3.3    LINK  BUDGET  CONDmON 

The  up  link  from  the  hub  station  is  not  critical 
as  the  station  can  easily  have  sufficient  EIRP 
(Effective  Isotropic  Radiated  Power).  Then  the 
down  link  to  VSATs  should  be  studied. 

The  received  power  of  the  i-th  VSAT  has  at  least 
to  be  equal  to  a  threshold  value  q .  times  the 
receiving  system  noise  power  of  the  VSAT.  As 
a  conclusion,  k  has  to  satisfy  the  following  equation. 

S 


^  ^d  ^d 


(4) 


Where 


S 

Ld: 


satellite  EIRP 

Boltzman's  constant  (=  -228.6  dBK) 

total  down  link  loss  including 
propagation,  atmospheric  absorption, 
rain  attenuation  losses  and  required 
margins. 


The  q  .  is  determined  from  required  BER  (Bit  Error 
Rate).^ 

3.4    AN  EXAMPLE  OF  SHOPPING  SYSTEMS 

A  shopping  system  consists  of  10,000  VSATs  is 
studied.  The  satellite  communication  frequency 
is  Ku  band. 

5,000  VSATs  have  a  shopping  terminal  each  and 
the  rest  have  four  terminals  each.  Then  total 
terminal  number  is  25,000. 

The  system  and  cost  parameters  are  assumed  rather 
arbitrarily  but  not  too  far  from  the  real  world 
and  shown  in  Table  1. 

Table  1.   System  and  cose  parameters 


s 

:  satellite  EIRP 

52 

dBW 

k 

o 

:  Boltzman's  constant 

-228.6 

dBW/K 

Ld 

:  down  link  loss 

214 

dB 

^d 

:  down  link  threshold 

8 

dB 

^l 

:  noise  temp,  VSAT 

26 

dBK 

*oi 

:  traffic  to  a  VSAT 

0.5 

kbps 

T 

O 

:  duration  of  over  head 

1 

ms 

:  TDMA  frame  period 

10 

ms 

b 

:  transpomter  exp./Tj- 

4x10® 

S/y 

E 

o 

:  fixed  VSAT  expense 

2x10^ 

S/y 

c 

:  VSAT  expense/gain 

0.1 

S/y 

d 

:  VSAT  expense/channel 

2x10^ 

S/y 

The  average  traffic  is  obtained  assuming  two  users 
will  occupy  a  terminal  in  a  busy  hour  for  ten 
minutes  (average)  each.  During  the  ten  minutes, 
an  average  user  receives  ten  pages  of  text  and 
two  photographes. 

From  the  equation  (4), 

k  =  52  ^  228.6  -  214  -  8  =  58.6       (in  dB) 
Then,  from  the  equation  (3) 

=  0.5  X  (86  +  27  +  26  -  20  +  10  -  58.6)  =  35.2 

(in  dB  for  I  terminal  VSAT)  and  =  38.2  (in  dB 
for  4  terminal  VSAT). 

Obtained  system  parameters  are  show:,  in  Table  2. 

Tabic  2     SYSTEM  PARAMETERS  OF  THE  SHOPPiNG  SYSTFM 


Parameters 

1  terminal  VSAT 

4  terminal  X'SAT 

VSAT  antenna  gam 

35.2  dB 

38.2  dB 

g/t  of  VSAT 

9.2  dB/K 

12.2  dB/K 

TD.Vl^  burst  rate 

6.0  Mbps 

12.0  Mbps 

VSAT  anten.-ia  diameter 

0.6  m 

0.8  m 

annua!  expense  of  VSAT 

S1.600 

$2,900 
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Assuming  the  annual  expense  of  the  hub  station 
is  a  million  dollars,  the  cost  of  the  hub  station 
and  the  transponder  per  page  of  text  and  per 
photographs  is  ^0.2  and  i4  respectively  for  1 
terminal  VSATs. 

4.    VOICE/DATA  COMMUNICATION  SYSTEM 

4.1    OUTLINE  OF  THE  SYSTEM 

A  voice/data  VSAT  system  is  studied  here.  The 
voice  traffic  is  dominant  and  is  compressed  by 
the  voice  codec. 

VSATs  are  linked  to  a  hub  station  in  star-shaped 
manner  as  shown  in  Figure  3. 


COMMUNICATION  SATELLITE 


VSAT  1 


VOICE/DATA 


Figure  3    VOICE/DATA  COMMUNlCATlOiN  SYSTEM 


The  communication  scheme  is  SCPC  (Single  Channel 
Per  Carrier)  and  the  EIRP  of  the  hub  station 
is  controlled  in  inversely  proportion  to  the  receive 
sensitivity  of  the  communicating  VSAT  to  utilize 
the  transponder  effectively. 

The  transponder  is  operated  in  the  power  limit 
condition  in  outbound  links  from  the  hub  to  VSATs 
and  in  the  frequency  limit  condition  in  inbound 
links  as  the  hub  station  has  sufficiently  high 
receiving  sensitivity. 

The  hub  station  has  the  VA  (Voice  Activation) 
function  to  increase  EIRP  per  channel  of 
transponder  to  VSATs. 

The  EIRP  control  mechanism  can  also  relieve 
rain  attenuation  to  a  VSAT  l5l(6]l7l. 


4.2    SYSTEM  OPTIMIZATION 

The  annual  expense  Ep  of  the  portion  of  a 
transponder  used  by  the  system  is  given  below. 

^     ^        i=l    g/tj  1  =  1 

Where,  n     :  number  of  VSATs 

Ef    :  annual  expense  of  a  transponder 


Pi   :   maximum  liner  output  of  a 
transponder 

a,b  :  proportional  coefficients 

e     :  reference  EIRP  of  the  hub  station 
^      per  channel 

outbound  traffic  (channels)  to 
the  i-th  VSAT  and  inbound  one 
from  the  VSAT,  respectively. 

receiving  antenna  gain  of  the  i-th 
VSAT 

receiving  system  noise  temperature 
of  the  i-th  VSAT. 


s  .  s. 

01,  10 


t. 
1 


Total  VSAT  cost  Ee  is  assumed  as  same  as  the 
equation  (2).  Summation  of  Et  and  Ee  is 
minimized  at  the  antenna  gain  g.  determined  from 
the  following  equation. 


/  a  e 


E   s  ,  t. 
t    oi  1 


i  =  I,  2,~  n  (6) 


c  Pji 

4.3    LINK  BUDGET  CONDITION 

Similar  to  the  shopping  system,  only  the  critical 
down  links  to  VSATs  are  studied.  Corresponding 
to  the  equation  (4), 


a  ^  = 

Where      r  : 
o 


k  L  .  r  q  . 
o    d   o  ^d 


(7) 


bit  rate  per  channel 
satellite  transmission  antenna  gain 


4.4    AN  EXAMPLE  OF  VOICE/DATA  COMMUNI- 
CATION SYSTEMS 

A  voice/data  communication  system  of  100  VSATs 
is  studied.  The  satellite  communication  frequency 
is  C  band. 

50  VSATs  are  single  channel  capacity  and  the 
rests  are  4  channel  capacity. 

The  system  and  cost  parameters  are  assumed 
rather  arbitrarily  but  not  too  far  from  the  real 
world  and  shown  in  Table  3. 

Table  3.    SYSTEM  AND  COST  PARAMETERS 


Gt 

:  satellite  ant.  gain 

25  dBW 

P« 

:  linear  TPD.  power 

7  dBW 

Ld 

:  down  link  loss 

201  dBW 

"d 

:  down  link  threshold 

5  dB 

•i 

:  noise  temp,  of  ES 

23  dBK 

r 

0 

:  bit  rate  per  channel 

10  kbps 

:  TPD.  expense 

2x10^  $/y 

:  fixed  VSAT  expense 

2x10^  $/y 

c 

:  VSAT  expense  per  gain 

0.3$/y 

d 

•  VSAT  expense  per  chan. 

2x10*^  $/y 

TPD.:  Transponder 
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The  traffic  to  1  ch  VSAT  is  0.4  and  to  4  ch  VSAT 
is  1.6  with  VA.  factor  of  0.4. 

From  the  equation  (7) 

a  e^  =  -228.6+201+40+5-25  =  -7.6     {in  dB) 
From  the  equation  (6) 

gj  =  0.5  X  {-7.6  +  63-4  +  ^3  +  5.2-7) 

=  36.3  (in  dB  for  1  ch  VSAT)  and 
=  39.3  (in  dB  for  4  ch  VSAT). 

Obtained  system  parameters  are  shown  in  Table  4. 


Table  4    SYSTEM  PARAMETERS  OF  THE  VOICE/ 
DATA  COMMUNICATION  SYSTEM 


Parameters 

I  ch  VSAT 

4  ch  VSAT 

VSAT  antenna  gain 

36.3  dB 

39.3  dB 

g/t  of  VSAT 

13.3  dB/K 

16.3  dB/K 

VSAT  antenna  diameter 

2.0  m 

2.8  m 

Annual  expense  of  VSAT 

$5,300 

SI  2, 600 

Assuming  7  KHz  per  channel  using  QPSK  (Quadure 
Phase  Shift  Keying)  total  inbound  links  occupies 
1.75  MHz  of  a  transponder  band  width.  From 
the  equation  (5),  the  transponder  expense  for  this 
system  is  211K$/year. 

When  the  hub  station  expense  is  500K$/year,  the 
total  system  expense  is  1.6  M$/year.  This 
corresponds  to  $540/month/channel.  With  this 
network,  2400  bps  data  transmission  will  be 
possible,  too. 

Possible  interference  to  adjacent  satellites  due 
to  the  small  dishes  is  not  studied  here. 

5.  CONCLUSION 

By  optimization  equations,  the  antenna  gains  of 
VSATs  to  minimize  system  cost  are  easily  obtained. 

As  an  example,  a  multimedia  shopping  system 
consisting  of  one  way  VSATs  and  a  high  power 
Ku  band  satellite  is  studied.  Very  high  speed  and 
less  expensive  data  transmission  than  any  ground 
services  is  possible. 

The  other  example  is  a  two-way  voice/data 
communication  system  using  a  C  band  satellite 
and  it  is  economical  when  the  distance  is  more 
than  40  km  comparing  with  Japanese  leased  line 
rates. 

For  a  two  way  C  band  VSAT  with  a  small  dish, 
interference  with  adjacent  satellites  and  ground 
microwave  stations  has  to  be  studied  or  adoption 
of  spread  spectrum  technology  will  solve  the 
problem. 
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ABSTRACT 


This  paper  examines  business,  legal,  and  technical  issues  in  the 
application  of  global  data  communication  networks.  We  describe 
that  commitment  in  terms  of  cost,  time,  and  personnel  which  turn 
out  to  be  substantial.  The  diverging  standards  adopted  by  the 
national  PTT » s  need  to  be  harmonized.  The  burden  to  create 
industry  standards  falls  on  organizations  like  CCITT  to  provide  a 
worldwide  standard  for  greater  efficiency  and  lower  cost. 

1.  Introduction  2.  Business  mud  Legal  Issues 


As  the  world  transforms  into  the 
information  age,  the  collection,  proc- 
essing, storing  and  retrieval  of  infor- 
mation have  become  a  paramount  issue  for 
survival  in  the  business  world.  Since 
the  value  of  a  particular  piece  of 
information  is  directly  correlated  to 
its  timeliness,  the  efficiency  in  locat- 
ing and  retrieving  needed  information  is 
crucial.  Coupled  with  the  emergence  of 
a  global  economy  where  businesses  form 
worldwide  alliances  or  have  scattered 
offices  around  the  globe,  the  construc- 
tion of  global  data  communication  net- 
works has  proliferated.  Thus,  we  can 
see  a  stockbroker  in  Chicago  buying 
European  petroleum  company  shares 
without  going  through  a  trader  in  New 
York,  and  hundreds  of  thousands  employ- 
ees at  a  multinational  company  communi- 
cating via  an  electronic  mail  using  a 
global  network  that  spans  145  countries 
and  moves  3  trillion  characters  of 
information  a  year  (Keller  et  al., 
1988) • 

Due  to  their  geographical  scope,  global 
data  communication  networks  pose  unique 
issues  that  were  not  apparent  when 
networks  were  limited  to  a  building  or  a 
country.  The  network  developers  have  to 
contend  with  a  multitude  of  technical 
standards  and  government  policies  in 
each  of  the  country  that  the  network 
spans.  This  paper  discusses  issues 
related  to  the  proliferation  of  global 
data  communications  network. 


Global  data  communication  networks  have 
had  a  great  impact  on  the  way  business 
is  conducted.  It  has  also  altered  the 
legislative  and  enforcement  power  of  the 
government.  The  relationship  between 
business  and  government  is  discussed  in 
the  following  sections. 


2.x  The  Financial  Sector  As  An  Example 


A  good  example  to  illustrate  issues  in 
this  area  is  the  financial  industry.  It 
is  an  information  intensive  industry 
whose  size  and  scope  have  expanded  to  a 
point  where  the  financial  systems  of 
many  countries  are  now  interrelated.  For 
example,  a  rumor  that  Japan  is  tighten- 
ing its  monetary  policy  will  cause  bond 
prices  to  drop  in  New  York.  Global 
networks  have  sprung  up  to  service  this 
industry.  Information  databases  where 
information  can  be  bought  include  Feder- 
al Reserves'  Flow  of  Funds,  World  Bank's 
World  Debt  Tables,  International  Mone- 
tary Fund's  Balance  of  Payments  and 
International  Financial  Statistics , 
Chase  Econometrics  Foreign  Exchange, 
Reuter's  Economic  services.  Standard  & 
Poor's  and  Moody's,  among  others.  Tele- 
matics developments  in  financial  markets 
to  facilitate  financial  exchanges  in- 
clude FedWire,  Bankwire,  CHIPS  (Clearing 
House  Interbank  Payment  System) ,  SWIFT 
(Society  for  Worldwide  Interbank  Finan- 
cial Telecommunications),  Euroclear, 
Cedel,   Reuters,   Telerate,   and  Instinet. 
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These  projects  require  a  large  invest- 
ment and  a  high  degree  of  legal  and 
political  coordination. 

The  development  of  global  networks  among 
the  financial  markets  have  opened  up 
opportunities  for  new  ways  of  doing 
businesses.  Many  institutions  are  now 
operating  on  a  24  hours  a  day  around  the 
world  basis.  Trading  on  the  world's 
stock  markets  can  be  carried  out  via 
international  links  like  Chicago  Mercan- 
tile Exchange/Singapore  International 
Monetary  Exchange  (CME/SIMEX)  and  be- 
tween the  COMEX  and  the  Sydney  Futures 
Exchange  (Jussawalla  and  Dworak,  1989) . 
This  increase  in  the  fluidity  of  the 
flow  of  international  capital  has  in- 
creased the  efficiency  of  the  matching 
of  the  availability  of  funds  to  the 
needs  for  funds. 

Taking  advantage  of  the  development  in 
global  communication  together  with  a 
wealth  of  information  that  no  other 
organizations  possess  (e.g.,  customer 
specific  information) ,  banks  have  also 
diversified  from  their  traditional  money 
lending  role  to  become  information 
service  providers.  In  much  the  same  way 
the  distinction  between  hardware  manu- 
facturers and  common  carriers  blurs  as 
the  former  gets  into  telecommunication 
business  and  the  latter  starts  manufac- 
turing hardware  after  deregulation  in 
the  United  States,  this  new  development 
has  also  started  to  blur  the  distinction 
between  banks  and  the  traditional  pro- 
viders of  information  services,  such  as 
Reuters  (Spero,  1989) .  Large  corporate 
customers  of  banks  can  now,  via  termi- 
nals in  their  offices,  access  foreign 
exchange  information,  initiate  electron- 
ic funds  transfer  and  letter  of  credit 
transactions.  Banks  that  do  not  have  the 
necessary  investment  to  provide  these 
non-credit  services  are  in  danger  of 
being  abandoned  by  their  multinational 
corporate  customers.  Reuters,  on  the 
other  hand,  is  also  encroaching  on  the 
banks'  territory  by  entering  the  busi- 
ness of  arranging  transactions,  other 
large  companies  are  also  beginning  to 
expand  from  simply  supplying  data  into 
providing  data  analysis  services.  These 
new  phenomena  give  rise  to  some  inter- 
esting issues  that  will  be  further 
examined  in  the  next  two  sections. 
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2.2  implications  For  Developing  Coun- 
tries 


The  customers'  desire  to  have  non-credit 
services  from  their  banks  mean  that 
competition  in  bankiig  will  favor  big 
banks  with  huge  communication  resources v 
This  may  exclude  even  the  biggest  bank 
in  a  small  country,  especially  those  in 
the  developing  world.  The  strategy  that 
the  small  banks  can  pursue  then,  is  to 
seek  access  to  the  big  banks'  networks 
through  a  correspondent  relationship. 
Correspondent  relationship  is  currently 
prevalent  among  domestic  United  States 
banks.  It  works  as  a  chain  of  relation- 
ship from  small  banks  through  larger 
local  banks  and  regional  banks  to  those 
in  the  money  market  centers.  These 
correspondent  banks  provide  clearing 
facilities,  participation  in  loans,  and 
other  services  that  the  small  banks  find 
financially  infeasible  to  provide  on 
their  own  (Mey,  1989).  In  the  face  of 
internationalization  of  banking  serv- 
ices, this  form  of  alliances  may  become 
an  attractive  option  in  international 
banking. 

However,  the  banks  that  have  the  direct 
and  full  access  would  still  have  the 
edge  in  marketing  their  services.  This 
raises  the  possibility  of  the  smaller 
countries  closing  off  its  domestic 
market  to  protect  its  own  industry.  The 
resistance  from  these  countries  can  be 
illustrated  by  their  reluctance  to  open 
up  their  market  for  transborder  services 
despite  pressure  from  the  Organization 
for  Economic  Cooperation  and  Development 
(OECD) ,  this  has  become  an  important 
issue  in  the  General  Agreement  on  Tar- 
iffs and  Trade  Services  (GATT)  negotia- 
tions (Aronson,  1989) .  However,  cutting 
off  their  own  access  to  international 
financial  networks  also  means  the  termi- 
nation of  access  to  new  development 
funds  from  foreign  investors.  More  and 
better  information  on  the  developing 
countries'  market,  made  available 
through  the  global  financial  networks, 
would  be  needed  for  the  international 
investors  to  make  investment  decisions. 

These  governments  could  have  two  choices 
(Aronson,  1989) :  One  is  to  overcome 
national  jealousy,  resolve  questions  of 
equity  and  adjustment  across  borders, 
and  accept  the  reality  of  global  inter- 


dependence.  Or,  they  can  retreat  from 
these  complexities  in  order  to  improve 
control  on  domestic  policies,  but  risk 
future  trade  growth  and  job  creation. 
This,  of  course,  is  a  potent  issue. 
Striking  a  balance  will  depend  on  the 
ingenuity  and  creativity  of  each  coun- 
try. 


2.3  Implications  For  Government  Policies 


Since  the  operations  of  the  financial 
sector  have  serious  implications  on  the 
financial  health  of  a  country,  it  natu- 
rally invites  government  regulations. 
The  new  flexibility  provided  by  global 
networks  though,  has  created  new  chal- 
lenges to  the  framers  of  national  eco- 
nomic policies  and  those  responsible  for 
regulating  the  industry.  Much  of  the 
existing  regulations  were  created  long 
before  the  information  revolution  and 
are  inadequate  to  control  the  effects  of 
the  innovative  ways  that  banks  have  come 
up  with  to  conduct  transactions  on  these 
networks . 

The  flexibility  and  speed  with  which 
transactions  can  be  conducted  on  the 
communication  networks  on  a  global  scale 
have  severely  negated  the  ability  of 
current  legislations  to  regulate  the 
financial  matters  of  each  country.  For 
example,  high  speed  fund  transfer  allows 
illiquid  asset  to  become  liquid  and  the 
ability  of  a  bank  to  tap  into  offshore 
funds  results  in  monetary  growth  which 
reduces  the  efficiency  of  some  domestic 
monetary  policies  designed  to  restrict 
monetary  growth.  The  financial  markets 
have  also  become  so  interdependent  that 
the  ability  of  individual  government  to 
pursue  particular  monetary  and  fiscal 
policies  within  its  own  borders  is 
reduced. 

The  global  networks  also  provide  banks 
with  a  low  cost  and  high  speed  access  to 
speculative  markets.  They  may  engage  in 
risky  behavior  without  a  fear  of  detec- 
tion. This  change  in  the  risk  charac- 
teristics of  the  banks  may  undermine  the 
integrity  of  a  country's  financial 
structure. 

These  issues  characterize  the  ongoing 
process  of  conflict  between  the  regula- 
tors*   attempts   to   regulate   and  the 
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attempts  of  the  regulated  to  lessen  the 
burden  of  the  regulation.  Two  opposing 
points  of  view  emerge — regulators  are 
<or  economic  stability,  financial  system 
integrity,  efficiency  and  equity,  where- 
as banks  are  concerned  with  profit  and 
the  ability  to  remain  competitive 
(Jussawalla  and  Dworak,  1989;  Chung  and 
McGowan,   1992) . 

All  in  all,  governments  may  find  it 
difficult  to  keep  pace  with  the  constant 
flux  in  information  technology  develop- 
ments since  their  reactions  are  usually 
based  on  past  experience  and  necessity, 
not  on  future  trends  or  the  need  for 
planned  action.  To  complicate  the 
matter  further,  constant  changes  in 
technology  makes  permanent  equilibrium 
impossible.  Given  the  situation,  gov- 
ernments can  no  longer  afford  to  take  an 
isolationist  stance.  Greater  effort  in 
arranging  international  cooperation  is 
needed.  In  this  respect,  four  broad 
stages  of  approaches  t^  cooperative 
arrangements  among  governments  can  be 
characterized  as  Krommernacker  (1989) 
described:  The  first  stage  is  the  peri- 
odic meeting  between  nations  to  discuss 
about  common  problems,  to  review  the 
development  in  each  country  and  to 
listen  to  explanations  of  actions  that 
have  been  taken.  However,  ultimately, 
each  country  still  stands  alone  to  fend 
for  itself.  The  bulk  of  current  interna- 
tional efforts  remain  at  this  level. 

The  second  stage  of  development  goes 
beyond  the  first  in  requiring  consulta- 
tion and  justification  on  measures  that 
will  restrict  international  data  flow  on 
the  networks.  Greater  international 
supervision  is  involved  in  order  to 
promote  a  freer  but  regulated  orderly 
flow  of  data.  The  OECD  has  achieved  this 
level  in  some  respects. 

The  third  stage  entails  bilateral  or 
multilateral  approaches  for  closer 
cooperation  in  the  information  technolo- 
gy policies.  The  governments  have  de- 
veloped sufficient  confidence  in  the 
policy  judgments  of  their  counterparts 
in  other  countries  to  make  them  willing 
to  share  legislation.  The  experience 
between  the  United  states  and  Canada, 
and  the  GATT  trade  negotiations  are  in 
this  direction. 

The  last  stage  of  development  comes  when 
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countries  have  a  high  degree  of  agree- 
ment on  the  information  technology 
policies  and  have  close  coordination  to 
avoid  regional  divergence  in  these 
policies.  The  close  cooperation  will 
guide  the  countries  as  a  whole  towards 
its  information  technology  objective. 
This  situation  would  prevail  to  a  large 
extent  in  the  European  Economic  Communi- 
ty after  1992  as  time  elapses.  There 
would  be  no  barrier  to  the  movement  of 
capital,  labor,  goods,  services  and 
information. 

The  evolution  of  international  coopera- 
tion shall  depend  on  the  individual  gov- 
ernment's willingness  to  change  their 
way  of  governing.  They  need  to  realize 
that  in  the  new  global  economy,  no 
nation  can  accomplish  all  its  regulating 
needs  alone.  Liberalization  with  ade- 
quate amount  of  control  seems  to  be  the 
current  trend,  this  may  mean  a  monitor- 
ing role  instead  of  an  active  involve- 
ment role  for  the  governments.  However, 
going  against  the  trend  could  mean  being 
left  behind  in  the  rapidly  changing 
technological  environment/  that  will 
have  grave  consequences  for  the  coun- 
try's growth  potential  and  competitive- 
ness. 


3.  Technological  and  Standard  Issues 


Technological  difficulties  and  the 
issues  of  system  development  management 
for  an  undertaking  as  big  as  a  global 
communication  network  is  enormous.  In 
addition,  the  system  designers  have  to 
deal  with  a  variety  of  proprietary 
technology  offered  by  different  vendors. 
The  situation  is  further  aggravated  by 
restrictions  imposed  by  the  different 
countries.  State-run  phone 

authorities — Postal  Telephone  and  Tele- 
graph (PTT)  in  most  of  Europe  and  the 
developing  countries  still  inhibit  the 
development  of  private  network  by  con- 
trolling the  type  of  equipment  that  can 
be  used  and  used  by  whom.  They  also 
enforce  strict  control  on  the  flow  of 
data  across  borders,  this  has  forced 
companies  to  set  up  duplicate  computer 
centers  in  different  countries  at  a  very 
high  cost. 

The  issues  of  system  development  will  be 
discussed  in  the  context  of  the  develop- 
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ment  of  the  Society  of  Worldwide  Inter- 
bank Financial  Telecommunications 
(SWIFT)  II.  The  working  of  standard 
setting  bodies  like  the  Consultative 
Committee  on  International  Telegraph  and 
Telephone  (CCITT)  will  then  be  examined. 


3.1  The  Case  of  the  Society  of  World- 
vide  Interbank  Financial  Telecommunica- 
tions (SWIFT) 


SWIFT  is  a  good  example  of  international 
cooperation.  It  wes  conceived  by  a  group 
of  major  European  community  banks  to 
provide  an  international  version  of  the 
United  States'  Bankwire.  It  was  de- 
signed to  provide  an  automated  interbank 
fund-transfer  message  system  and  went 
operational  in  late  70 's.  In  about  10 
years,  it  grew  from  a  membership  of 
several  hundred  founding  banks  in  11 
countries  to  more  than  thousand  members 
banks  in  above  sixty  countries.  The 
daily  volume  of  messages  grew  from 
27,000  to  1.12  million  (Murphy,  1988). 

SWIFT  was  widely  regarded  as  a  success. 
It  was  fast,  reliable  and  affordable 
(e.g.  A  US$0.43  charge  per  message  in 
1988)  and  offered  some  security  to  the 
users  by  assuming  responsibility  and 
liability  while  messages  were  in  its 
hands.  But  more  importantly,  it  set  up 
a  common  set  of  standard  for  use  in 
sending  messages.  Language  barriers 
between  banks  in  different  countries 
were  eliminated  and  all  communications 
could  be  handled  using  the  common  codes 
of  SWIFT. 

However,  the  crunch  came  when  SWIFT  II 
was  proposed.  SWIFT  II  was  meant  to  be 
the  successor  to  SWIFT  as  the  latter  was 
running  out  of  capacity.  It  would  have 
greater  security  features,  including 
acknowledgement  of  safe  receipt  of  a 
message,  and  storage  of  information  in 
more  than  one  place  so  that  malfunction 
in  one  area  would  not  lead  to  a  loss  of 
information  (Boult,   1988) . 

The  SWIFT  II  project  ran  into  trouble  in 
mid  80 *s.  The  implementation  date  was 
delayed  when  it  was  found  out  that  the 
new  network  control  software  supplied  by 
a  computer  company  was  too  complicated 
to  handle.  The  project  was  then  delayed 
again  due  to  a  combination  of  factors: 
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Concerns  of  parties  wanting  to  make 
SWIFT  II  as  reliable  as  possible  placed 
a  lot  of  demand  on  the  development  team. 
The  functionality  that  the  design  called 
for  was  too  complex  for  the  environment. 
The  new  system  was  supposed  to  be  able 
to  allow  new  bank  onto  the  system  at  any 
time  of  the  year,  instead  of  the  current 
quarterly  system,  that  posed  great 
problems  in  controlling  the  needed 
updating  processing.  Suggestions  were 
also  made  to  add  value  to  the  services, 
SWIFT  II  would  perform  back-office 
processing,  use  expert  system  for  mes- 
sage processing  and  bring  on  non-bank 
institution.  when  the  eight  projects 
that  made  up  SWIFT  II  came  to  be  inte- 
grated, they  were  still  far  from  suc- 
cessful. The  mismatch  between  the  parts 
were  so  severe  that  it  indicated  abysmal 
project  management  effort  (Murphy,  1988; 
1989) 

The  SWIFT  II  debacle,  a  $40  million 
project  that  was  3  years  overdue, 
illustrates  some  potential  pitfalls  in 
managing  a  big  system  project.  First,  a 
good  appreciation  of  the  size  and  com- 
plexity of  the  project  was  lacking. 
Expectation  of  the  end  users  was  also 
unduly  built  up  with  excessive  publicity 
of  the  project.  An  executive  of  SWIFT 
conceded  that  "We  wrongly  changed  the 
focus  of  SWIFT  II  from  a  strategic  tool 
for  new  services  to  a  visiting  card 
demonstrating  SWIFT'S  technical  ability. 
As  a  consequence  we  created  expectations 
that  have  come  back  to  haunt  us"  (Mur- 
phy, 1988)  .  An  external  factor  also 
came  into  play.  When  SWIFT  II  was  being 
designed,  the  company  had  to  ensure  that 
they  comply  fully  with  the  regulations 
of  the  various  European  PTTs,  this  led 
to  the  idea  of  decentralized  processing 
centers.  However,  this  requirement 
added  further  complexity  to  the  project. 

Global  system  developers  can  learn  from 
the  experience  of  SWIFT.  A  global 
system  adds  on  a  lot  of  extra  require- 
ments compared  to  a  organization-wide  or 
even  a  national  system.  A  good  under- 
standing of  the  peculiarities  of  legis- 
lation of  each  country  is  helpful,  but 
most  important  of  all,  project  manage- 
ment skill  must  be  utilized  to  take  on 
such  an  undertaking. 
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3.2  Consultative  Committee  on  Interna- 
tional Telegraph  and  Telephone  (CCITT) 
As  A  Standard  Setting  Body 


Tn  global  network  projects,  a  standard 
procedural  logic  discipline  and  binding 
legal  rules  are  necessary  compliments  to 
the  technical  equipment.  However,  in 
the  arena  of  standard  setting,  things 
were  generally  being  carried  out  in  an 
ad  hoc  manner.  Most  existing  interna- 
tional telecommunication  arrangements 
were  negotiated  between  national  monopo- 
ly PTTs,  mostly  done  without  much  con- 
cern of  compatibility  to  existing  stand- 
ards of  other  countries.  Quite  often, 
telephone,  data  sets,  switching  equip- 
ment, private  branch  exchange  and  trans- 
mission equipment  designed  for  America 
may  not  work  in  Europe  without  some 
modifications  and  vice  versa.  Worse 
still,  in  Europe,  not  only  is  it  hard  to 
leap  over  national  boundaries  on  public 
networks,  but  transmission  is  often 
poor.  Big  companies  and  other  consorti- 
um of  companies  and  alliances  had  also 
set  up  their  own  standard,  mostly  for 
their  own  advantage.  Others  in  the 
industry  had  to  follow  because  of  these 
companies'  wide  installed  base,  however, 
these  followers  were  at  a  competitive 
disadvantage  in  terms  of  technical 
know-how  and  the  control  of  the  direc- 
tion the  industiy  is  going. 

Users,  on  the  other  hand,  have  long 
urged  manufacturers  to  produce  standard 
based  systems  in  order  to  increase  the 
connectivity  of  their  hardware  and 
software  in  which  they  had  made  substan- 
tial investment.  Banks  were  particular- 
ly hard  hit  as  they  tried  to  digest  the 
multiple  systems  that  they  inherited 
during  the  intensive  period  of  merger 
and  acquisition  in  the  80»s  (Swift, 
1990) . 

After  the  American  Telephone  and  Tele- 
graph (AT&T)  divestiture,  some  changes 
in  the  attitude  and  motivation  can  be 
seen  among  the  vendors,  especially  among 
the  telephone  companies.  Because  of  the 
increased  competition  in  the  telecommu- 
nication industry,  they  need  to  commit 
themselves  to  provide  the  best  service 
at  the  best  cost.  To  do  so,  they  are 
vigorously  seeking  out  the  best  techno- 
logical sources  without  regard  of  na- 
tional boundary.     The  incompatibility  of 
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foreign  equipment  can  only  hinder  the 
pursuit  of  the  best  technology. 

With  both  the  United  states  purchasers 
and  worldwide  vendors  striving  for  more 
universal  recommendations  on  telecommu- 
nication equipment,  the  situation  may 
demand  the  expanded  role  of  the  CCITT. 
It  is  a  permanent  body  of  the  Interna- 
tional Telecommunication  Union  with  the 
aim  of  harmonizing  the  technical,  opera- 
tional and  tariff  aspects  of  interna- 
tional telecommunications  services.  One 
of  its  principal  mechanisms  is  drawing 
up  study  questions  for  consideration  by 
expert  groups  around  the  world  who  will 
then  draft  recommendations  that  will  be 
submitted  to  the  CCITT  plenary  assem- 
blies for  approval  (Williamson,  1989) . 

However,  in  the  process  of  defining  a 
standard,  the  CCITT  may  encounter  some 
problems.  As  in  the  case  of  the  Inte- 
grated systems  Digital  Network  (ISDN) 
standard,  one  of  these  problems  is  the 
different  level  of  development  in  dif- 
ferent countries,  some,  like  America,  do 
not  have  the  interest,  others,  like  the 
developing  world,  lack  the  financial 
resources  to  convert  or  to  comply.  It 
should  be  mentioned  that  one  of  the 
unenviable  tasks  in  standards  setting  is 
to  balance  the  national  interest  of 
different  countries. 


4.  Conclusion 


agement  is  vital.  Commitment  in  cost, 
time,  and  personnel  may  also  turn  out  to 
be  substantial. 

On  the  technological  side,  the  diverging 
standards  adopted  by  the  national  PTTs 
may  be  hindering  the  development  of 
global  telecommunications,  with  the 
lethargic  attitude  of  most  countries  in 
agreeing  on  a  worldwide  protocol,  devel- 
opment of  information  exchange,  may  it 
be  for  business,  social  or  science,  will 
be  hindered.  The  burden  to  create 
industry  standards  falls  on  organiza- 
tions like  the  CCITT.  A  worldwide 
standard  will  mean  greater  efficiency 
and  lower  cost  for  the  consumers. 
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Through  the  application  of  the  Uruguay  Round  results,  world  trade  in  goods  and  in  services  should  experience 
considerable  growth  and,  consequently,  restore  employment  and  prosperity.  A  multilateral  trading  system  that 
facilitates  adjustment  to  change  through  strengthened  diselplines  and  meaningful  commitments  to  rules  in  the 
context  of  the  GATT  and  GATS  texts  will  reduce  uncertainty,  smooth  the  adjustment  process  and  enhance 
the  stimulus  to  economic  growth  from  constant  innovation. 


The  General  Agreement  on  Tariffs  and  Trade  -  GATT  -  is  a  binding 
contract  between  105  governments  which  together  account  for 
around  90  percent  of  world  merchandise  trade.  The  objective  of  the 
contract  is  to  provide  a  secure  and  predictable  international  trading 
environment  for  the  business  community  and  a  continuing  process 
of  trade  liberalization  on  which  investment,  job  creation  and  trade 
can  thrive.  In  this  way,  the  multilateral  trading  system  contributes 
to  economie  growth  and  development  throughout  the  world. 

Since  1986,  the  GATT  has  been  undertaking  the  most  complex  and 
comprehensive  trade  negotiations  ever,  ihc  Uruguay  Round.  One 
of  the  objectives  in  the  Punta  del  Esta  Declaration  that  launched 
the  Uruguay  Round  ineluded  the  creation  of  a  new  set  of 
multilaterally  agreed  rules  for  international  trade  in  services,  that  is 
a  new  contract  among  governments  to  liberalize  services  trade. 
After  more  than  six  years  of  negotiations,  the  govern  men  is  have 
before  them  a  package  of  twenty-eight  multilateral  agreements  in 
goods  and  in  services,  contained  in  a  draft  Final  Act  of  over  400 
pages.  It  is  worth  noting  that  among  the  twenty-eight  agreements, 
agriculture  counts  for  one  and  services  for  another. 

The  draft  rules  of  the  General  Agreement  on  Trade  in  Services  - 
GATS  -  add  up  to  a  code  of  orderly  conduct  of  trade  in  all  services, 
including  telecommunications,  transport,  construction,  financial, 
professional  services  and  tourism. 

Iptcrnational  trade  in  commercial  services  was  worth  USS865  billion 
in  1991,  and  is  estimated  to  be  growing  ai  6  per  cent  per  year.  This 
figure  represents  reported  trade  between  residents  of  one  country 
with  residents  of  another.  But  the  negotiated  scope  of  coverage  of 
the  GATS  include  transactions  cr-ricd  out  by  foreign  corporations 
locally,  i.e.,  through  a  commercial  presence  or  establishment;  this 
includes,  say,  an  American  bank  establishing  itself  in  Paris  and 
selling  services  to  French  residents.  Although  no  precise  figures  are 
available,  GATT  estimates  that  the  coverage  of  GATS  including 
transactions  by  foreign  affiliates  is  probably  far  closer  to  US$2,000 
billion. 

Moreover,  the  total  commercial  services  production  potentially 
awcrcd  by  the  GATS  is  many  times  larger  (perhaps  US$15,000 
billion  worldwide).  This  is  because  the  agreement  contains  general 
obligations  applying  to  government  regulation  of  all  non- 
governmental services  production  whether  provided  by  domestic 
companies  or  foreign  ones. 

The  draft  General  Agreement  on  Trade  in  Services  (GATS)  consists 
of  three  elements:  (1)  the  multi-lateral  framework  (or  Articles  of 
the  Agreement),  (2)  the  sectoral  annexes  dealing  with  the 
specificities  of  four  sectors  and  {^)  initial  commitments  to  libcrali/.c 
trade  in  services. 


The  first  element,  the  Articles  of  the  Agreement,  contains  two  main 
sets  of  provisions.  One  set  comprises  general  obligations  which  will 
be  applied  automatically  to  all  services  by  all  parties  to  the  GATS. 
The  most  important  obligation  relates  to  the  most-favoured-nation 
treatment  (m.f.n.),  under  which  a  trade  concession  granted  to  one 
country,  such  as  allowing  foreign  banks  or  telephone  companies  to 
operate  locally,  must  be  given  on  a  non-discriminatory  basis  to  all 
partief.  to  the  GATS. 

Oth*  r  obligations  of  a  general  and  automatic  application  relate  to 
(1)  measures  to  improve  transparency,  (2)  disciplines  regarding  the 
implementation  of  domestic  regulations,  (3)  measures  facilitating 
recognition  of  standards  and  qualifications,  (4)  disciplines  on 
monopolies  and  restrictive  business  practices,  and  (5)  measures  to 
prohibit  restrictions  on  payments  and  transfers.  In  addition, 
development-related  provisions  throughout  the  GATS  provide  for 
the  increasing  participation  of  developing  countries  m  world  traded 
services  and  appropriate  flexibility  is.  allowed  for  individual 
developing  countries  in  the  process  of  liberalization. 

The  second  set  of  specific  obligations  of  a  negotiated  (as  opposed 
to  a  general  and  automatic)  application  provided  in  the  GATS 
relates  to  market  access  and  national  treatment.  These  obligations 
are  not  applied  to  all  services  sectors,  but  are  agreed  uptin  through 
bilateral  negotiations,  with  the  implications  that  governments  can 
apply  limitations  on  he.  these  obligations  are  implemented. 
Concretely,  this  GATS  approach  means  4hat  access  to  a  foreign 
market  and  the  ability  to  compete  on  «.n  equal  footing  in  thm 
market  (which  are  a  bilaterally  negotiat'^i  process)  will  be  realized 
only  where  specific  commitments  are  undertaken  by  individual 
parties  to  the  GATS. 

Ultimately,  the  results  of  these  bilaterally  negotiated  lihcrali/iitinn 
undertakings  with  respect  to  market  access  and  national  ircaimcni 
will  be  extended  to  other  parties  to  the  GATS  through  i he- 
application  of  the  m.f.n.  treatment.  Remarnmg  proMsion  in  the 
GATS  deal  with  institutional  and  final  provisions,  mcludrnj-  a 
dispute  settlement  mechanism. 

The  second  element  of  the  GATS  relates  to  the  sectoral  annexes, 
the  aim  of  which  ii»  to  clarify,  interpret  or  qualify  the  application  of 
the  GATS  provisions  in  the  light  of  four  sectoral  peculiarities  in 
telecommunications,  financial  and  air  transport  services,  and  on  the 
movement  of  personnel  supplying  a  .service. 

The  Telecommunieaiions  Services  Annex  suhsianiially  relates  to  the 
question  of  providing  access  to  and  use  of  public 
telecommunications  network  services.  The  Financial  Services  Annex 
recognizes  inter  alia  the  right  to  keep  or  introduce  discriminator, 
measures  for  prudential  reasons,    lliese  reasons  include  the 
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protection  of  investors,  depositors.  [nyUcy  holders  or  persons  to 
whom  a  fiduciary  duty  is  owed  by  a  financial  service  supplier.  The 
Air  Transport  Services  Annex,  which  exempts  traffic  rights,  relates 
essentially  to  the  questions  of  aircraft  repair  and  maintenance, 
selling  or  marketing  of  air  transport  and  computer  reservation 
services.  The  Movement  of  Personnel  Annex  essentially  provides 
for  the  member  countries  to  negotiate  specific  commitments  on  the 
movement  of  all  categories  of  natural  persons  providing  a  service. 

The  third  element  of  the  GATS  relates  to  the  package  of  "offers 
concerning  initial  commitments"  negotiated  among  the  parties  to 
the  GATS,  that  is  the  opening  of  new  business  opportunities  to  be 
agreed  in  bilateral  negotiations.  This  means  essentially  that 
countries  undertake  to  maintain  or  improve  current  levels  of 
openness  of  market  access  and  operating  conditions  in  their 
markets.  Today,  sixty-seven  countries  accounting  for  over  90  per 
cent  of  world  traded  services  have  offered  to  liberalize  in  major 
services  sectors.  Other  smaller  countries  are  in  the  process  of 
circulating  their  offers.  The  extent  of  liberalization  of  world  traded 
services  that  will  follow  from  the  Uruguay  Round,  however,  will 
depend  not  only  on  the  initial  commitments,  but  also  on  the  extent 
to  which  parties  to  the  GATS  will  seek  exemptions  from  the  m.f.n. 
obligation.  The  rules  in  the  GATS  would  have  little  operational 
value  in  the  absence  of  substantive  commitments  to  liberalize  world 
traded  services  on  the  part  of  all  signatories.  And  in  the  final 
analysis,  the  question  of  time  -  bound  exemptions  from  the  m.f.n. 
requirements  of  the  GATS  is  one  which  has  to  be  accommodated 
without  compromising  the  basic  GATS  itself.  This  is  a  very  delicate 
issue  and  the  final  commercial  value  of  the  GATS  will,  to  a  large 
extent,  be  deter mmed  by  how  this  question  is  resolved. 

Subsequent  negotiations  will  be  directed  to  the  further  reduction  or 
elimination  of  services  trade  restrictions.  The  benefits  of  the  GATS 
arc  ihjt  there  can  be  lio  discrimination  in  world  traded  services 
between  countries  signing  the  Agreement  and  between  national  and 
foreign  services  suppliers. 

Essentially,  the  results  of  the  Round  can  be  divided  into  four 
different  kinds  of  trade  accord  which  together  form  a  cohesive 
global  package.  First  there  are  market -opening  measures  like  tariff 
concessions,  the  traditional  business  of  the  GATT.  Second,  there 
arc  agreements  which  seek  to  strengthen  the  rules  of  the  General 
Agreement  on  Tariffs  and  Trade.  Into  this  category  can  be  put 
stronger  anti-dumping  and  subsidies  rules  but  also  trade  in  textiles  - 
which  has  been  subject  to  a  negotiated  market-sharing  arrangement 
in  the  GATT  for  the  past  20  years  -  and  trade  in  agriculture  which 
has  been  subject  to  loose  and  partly-ineffective  GATT  rules. 

The  third  element  in  the  package  are  agreements  on  new  sectors  of 
economic  activity  not  previously  covered  by  GATT  -  notably,  trade 
in  services  and  trade-related  aspects  of  intellectual  property 
protection.  Finally,  there  are  understandings  on  institutional 
matters;  in  particular,  improvements  to  the  dispute-settlement 
system  and  the  establishment  of  a  new  Multilateral  Trade 
Organization. 

With  the  exception  of  the  results  of  the  tariff  negotiations  and  the 
rather  similar  liberalization  commitments  for  trade  in  services, 
largely-agreed  draft  texts  on  every  one  of  these  elements  were 
tabled,  last  December,  by  GATF  Director-General.  Arthur  Dunkel, 
in  the  so-called  Draft  Final  Act  of  the  Uruguay  Round.  This 
remains  the  only  negotiating  document  at  the  multilateral  level. 

Opening  markets 

The  aim  is  to  bring  the  averauc  level  of  tariffs  (customs  duties) 
down  by  more  than  30  per  cent.  After  seven  previous  trade  rounds 
they  are  already  low  -  ar(^und  5  per  cent  for  the  main  industrial 
countries.  However,  some  high  tariffs  remain.  It  is  expected  that 
some  industrial  sectors  will  sec  import  tariffs  abolished  altogether. 
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while  many  developing  countries  should  secure  significant  market- 
access  improvements  for  tropical  products  and  natural  resource- 
based  products.  And  not  only  will  tarifls  fall,  many  other  kinds  of 
border  restrictions  -  import  quotas,  for  instance  -  will  be  wholly  or 
partly  liberalized. 

Re-writing  the  rules 

Many  of  GATTs  rules  arc  concerned  with  ensuring  fair  competition 
within  markets  and  between  markets.  Thus,  agreements  resulting 
from  the  Uruguay  Round  will  include  new  rules  on  anti-dumping 
measures,  new  disciplines  on  the  use  of  subsidies  and  the 
countervailing  duties  which  can  be  used  to  offset  their  effects,  a 
comprehensive  agreement  on  emergency  import  control  measures 
where  industries  are  under  real  threat  from  competition,  and  a  new 
code  on  the  way  in  which  the  origin  of  imports  are  determined  by 
customs  authorities.  Many  other  rules  of  the  original  General 
Agreement  on  Tariffs  and  Trade  will  also  be  clarified  and  improved. 

The  last  big  trade  round,  the  Tokyo  Round,  resulted  in  a  series  ot 
agreemems  on  non-tariff  measures.  Most  of  these  agreements  will 
be  expanded  and  improved  in  the  Urug;:ay  Round,  in  particular, 
the  agreement  on  government  procurement  will  be  extended  to 
subject  billions  of  dollars  of  extra  government  business  to 
international  competition. 

The  Uruguay  Round  will  also  lead  to  new  disciplines  on  national 
investments  regulations  which  distort  trade. 

Bringing  textiles  and  clothing  trade  back  to  the  real  GATT 

The  textiles  and  clothing  sector  has  been  governed  by  a  system  of 
quota  controls  -  affecting  the  exports  of  developing  countries  to 
industrial  countries  -  for  more  than  30  years.  The  Multifibre 
Arrangement  which  provides  the  current  framework  for  the  system 
has  been  in  place  since  1974.  The  Uruguay  Round  may  be  expected 
to  lead  to  the  progressive  phasing  out  of  the  MFA,  and  other 
similar  restrictions,  over  a  period  of  probably  ten  years. 

This  does  not  mean  that  trade  in  textiles  and  clothing  will  be 
completely  free.  It  docs  mean  that  the  same  rules  will  ultimately 
apply  as  apply  to  other  sectors. 

Fairness  for  farm  trade 

The  draft  agreement  on  trade  in  agriculture  has  four  components. 
The  first  three  represent  a  programme  of  commitments  for  reform 
which  will  lead  to  substantial  changes  in  policies  but  very  gradual 
changes  in  effective  support  for  farmers. 

The  first  element  is  a  commitment  to  reduce  domestic  support  for 
agriculture  -  and,  in  particular,  to  shift  that  support  from  payments 
related  to  production  to  direct  income  support  for  farmers.  The 
second,  will  require  a  gradual  reduction  in  the  level  of  border 
controls  on  agricultural  imports  -  with  current  non-tariff  barriers 
being  "tariffied"  to  ensure  transparency  and  predictability.  The  third 
clement  sets  commitments  to  reduce  both  the  national  budgetary- 
expenditure  on  subsidized  farm  exports  and  the  actual  volume  of 
such  subsidized  exports. 

A  fourth  part  of  the  agricultural  deal  will  be  an  agreement  on  the 
use  of  regulations  related  to  animal  and  plant  health  and  safety 
standards.  This  should  result  in  an  overall  improvement  and  some 
harmonization  in  the  use  of  such  standards  while  ensuring  they  are 
not  used  as  arbitrary  and  unjustified  barriers  to  trade. 

Trading  creativity  and  invention 

The  intellectual  property  protection  covers  matters  like  patents, 
copyright,  trademarks,  integrated  circuit  layouts,  trade  secrets, 
geographical  indications  and  appellations  of  origin.  The  Uruguay 
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Round  agreement  on  intellectual  property  will  create  or  reinforce 
jointly  agreed  standards  of  protection  in  all  these  are^s.  It  will 
apply  GATT  principles,  like  no n -discrimination,  equality  of 
treatment  and  transparency,  to  that  protection. 

Other  important  aspects  of  the  "TRIPS"  deal  include  provisions  to 
enhance  the  enforcement  of  intellectual  property  rights  at  the 
national  level  and  the  establishment  of  an  international  system  of 
dispute  settlement. 

Among  other  things,  the  agreement  will  give  governments  a  much 
be  ler  opportunity  to  combat  trade  in  counterfeit  goods. 

Reforming  the  institution  of  GATT 

There  are  three  major  institutional  agreements  in  the  final  package. 
The  first  seeks  to  streamline  and  give  more  teeth  to  the  dispute- 
settlement  procedure.  Some  reforms  have  already  been  introduced 
during  the  Round,  but  a  final  package  should  provide  even  clearer 
Mmetables  and  deadlines,  ensure  more  automaticity  in  the  process 
(thus,  preventing  blockages),  and  improve  the  implementation  of 
adopted  dispute  panel  reports. 

The  Trade  Policy  Review  Mechanism  was  introduced  into  the 
GATT  on  a  provisional  basis  in  1989  and  should  be  confirmed  at 
the  end  of  the  Round.  For  the  first  time,  it  has  permitted  the 
GATT  to  undertake  comprehensive,  detailed  reviews  of  the  trade 
policies  of  individual  members.  Thirty  reviews  have  already  been 
completed. 

Finally,  a  new  Multilateral  Trade  Organization  is  envisaged  to 
provide  the  institutional  framework  for  the  implementation  of  all 
the  Uruguay  Round  results.  Thus,  it  will  subsume  the  GATT 
(including  the  various  non-tariff  agreements  of  the  Tokyo  Round) 
as  well  as  taking  under  its  wing  the  agreement  on  intellectual 
property  and  that  on  services.  It  is  also  expected  to  operate  an 
integrated  dispute-settlement  system. 

At  the  last  meeting  of  the  Trade  Negotiations  Committee,  on  26 
November  1992,  Arthur  Dunkel  has  proposed  that  governments 
agree  that  substantive  negotiations  in  Geneva  be  re-activated  with 
a  view  to  achieving  a  successful  political  conclusion  of  the  Uruguay 
Round  before  the  end  of  1992,  in  the  light  of  the  understanding 
reached  between  the  United  States  and  in  the  Commission  of  the 
European  Comities  and  basing  himself  also  on  intensive 
consultations  he  had  carried  out  with  participants  in  the  Uruguay 
Round. 

The  early  1992  four-track  approach  remains  valid  as  to  the  overall 
strategy  for  concluding  these  negotiations:  1)  negotiations  on 
market  access,  (2)  negotiations  on  initial  commitments  in  services, 
(3)  legal  coherence  of  the  Final  Act,  and  (4)  adjustment  of  the 
package  in  certain  places.  Two  basic  concepts  underpin  this 
approach:  (1)  the  concept  of  globality  imposing  inter-linkages 
between  each  of  the  four  tracks  and  parallelism  among  them,  and 
(2)  the  concept  that  nothing  is  final  until  everything  is  settled. 
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This  paper  is  strictly  personal  and  does  not  commit  the  GATT  in 
any  way. 


A.  Dunkel  recognized  that  it  would  not  be  possible  to  formally 
conclude  the  process  in  the  next  weeks  regarding  the  negotiations 
on  market  and  on  initial  commitments  in  services.  However,  this 
should  not  prevent  participants  from  moving  rapidly  to  a  stage 
where  the  overall  shape,  content  and  value  of  the  trade 
liberalization  package  in  goods  and  services  could  be  clearly 
assessed. 
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1.  ABSTRACT 

A  few  countries,  notably  France  and  Singapore,  pioneered  in 
developing  information  technology  (I.T.)  policy  to  support 
their  national  development  goals.     other  countries,  at  many 
different  stages  of  development,   followed.     In  late  1991,  the 
interim  government  of  Anand  Panyarachum    reviewed  I.T.  policy 
in  Thailand.     The  authors  identify  governance  costs  as  a  form 
of  transaction  costs,  propose  a  dynamic  model,  and  apply  it  to 
compare  the  effects  of  policy  options  in  Thailand. 


2 .  INTRODUCTION 

This  paper  identifies  an  emerging  need  for 
Thailand  to  shift  its  approach  to  formulating  its 
national  information  technology  (I.T.)  policies 
which  guide  the  acquisition,  development,  and  use 
of  computers  and  telecommunications.     This  need 
reflects  an  increasingly  poor  fit  between  a 
traditional  approach  to  development  planning  and 
an  evolving  social  and  economic  context  following 
its  rapid  development.     While  it  is  a  temptation 
to  imitate  success,   and  Thailand  can  learn  from 
the  I.T.  policies  of  nations  such  as  Singapore 

the  authors  argue  that  both  I.T.  policy  and 
its  formulation  process  in  the  two  nations  must 
reflect  sharp  differences  between  their  contexts. 


3>     APPROACHES  TO  FORMULATING  I.T.  POLICY 

This  section  addresses  two  questions.  First, 
how  do  we  discover  which  features  of  a  specific 
approach  to  formulating  I.T.  policies  determine 
its  usefulness  in  the  national  context?  Second, 
how  do  these  approaches  resolve  conflicting  needs 
for  rational  management  of  complex  technology  and 
for  timely  responses  to  unstable  external  events? 

Technology  is  a  dynamic  resource.  When 
national  resources  are  scarce,   the  planners  who 
shape  national  I.T.  policy  often  do  so  with  little 
input  from  stakeholders  in  industry.     As  I.T.  use 
diffuses,  public  and  private  dependence  on  I.T. 
rises,  and  I.T.  and  other  policies  become  tightly 
coupled.     And  as  external  turbulence  increases, 
the  national  I.T.  policy  response  to  business  and 
other  interests  accelerates  These  linkages 

are  confirmed  by  a  contingent  model  of  I.T.  policy 
formulation,  which  is  derived  from  a  substantive 
theory  of  I.T.  planning  grounded  in  field  research 
in  Asia  and  North  America  Its  extension  here 

to  the  policy  arena  follows  a  trend  to  adapt 
practices  drawn  from  corporate  strategy  to  the 
task  of  formulating  national  policies  to  gain  and 
sustain  international  competitive  advantage 

An  approach  to  formulating  I.T.  policy  is  a 
system  for  decision  making,  with  technical  and 
behavioral  features  which  (to  varying  degrees)  fit 
the  demands  of  specific  contexts.     The  task  of 
formulating  I.T.  policy  reflects  complexity, 
variety,  and  uncertainty  in  the  environment 
Formulating  technology  policy  demands  knowledge  of 
the  forces  acting  on  enterprises  within  the 
nation's  industries.     At  the  level  of  the  firm, 
the  focus  is  on  production,  the  organization  of 
inter-relationships  between  physical  activities 
and  information  flows  in  its  "value  systems" 


Each  approach  is  a  unique  pattern  of  activity 
designed  to  integrate  diverse  values  and  interests 
in  policy  choices  within  a  specific  context.  Each 
context  varies  as  to  turbulence  in  the  environment 
and  stakeholder  interests  in  I.T.  policy  choices. 

3.1.  Environmental  Turbulence 
Environmental  Turbulence        represents  the 

dynamic  effects  of  exogenous  change  on  demands  for 
information.     Turbulence  results  from  change  in 
the  global  economic  and  legal  context  (e.g., 
requirements  for  environmentally  safe  products). 
Other  sources  include  change  in  global  markets 
(competitors,  consumer  preferences,  or  shifts  in 
bargaining  power)  affecting  demand  for  its  goods, 
shifts  in  the  core  technology  for  its  critical 
industries  (in  auto  parts  manufacturing,  to  EDI), 
or  changes  in  industry  scope  and  scale  due  to 
rapid  exits  or  entries  of  firms  into  its  markets. 
A  final  factor  is  abrupt  change  in  the  boundaries 
of  these  markets  due  to  economic  treaties  (NAFTA) 
or  the  emergence  of  new  nations  (Eastern  Europe). 

3.2.  I.T.  Heritage 

The  **I.T.  Heritage  ^®'**  describes  a  nation's 
current  ability  to  expand  automation  or  redirect 
information  flows  in  its  industries.     It  includes 
access  to  technology  such  as  computers,  networks, 
and  systems  software.     Human  resources  to  plan, 
manage,   develop,  or  operate  I.T. -based  innovations 
are  essential.     The  national  inventory  of  current 
types  of  I.T.  applications  is  the  base  for  further 
diffusion.     The  appropriateness  of  current  policy 
governing  acquisition  and  use  of  I.T,   (e.g.,  its 
public  tendering  traditions,   intellectual  property 
and  liability  laws,  etc.)  and  public  support  for 
(or  opposition  to)   I.T.  use  are  subtler  factors. 


Figure  1       A  THEORETICAL  MODEL  OF  IT  POLICY 
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3.3.     The  fit  between  context  and  approach. 

The  model  in  Figure  1  defines  the  context  for 
I.T.  policy  as  a  function  of  these  two  variables. 
It  models  the  hypothetical  relationship  between 
the  decision  context  and  four  generic  approaches 
(Middle-out,  Reactive,  Top-Down,  and  Integrated). 
The  model  suggests  that  while  Top-down  planning 
may  succeed  in  turbulent  contexts,  it  will  become 
ineffective  as  dependence  on  I.T.  increases 

Technology  and  technical  change  drive  the 
economic  structure  of  production,  generating  new 
opportunities  for  trade,  increasing  international 
competitiveness,  and  accelerating  national  income 
growth.     Economic  development  applies  technology 
to  efficient  use  of  available  resources,  expands 
the  available  range  of  goods  and  services,  and 
ultimately  affects  stakeholders  in  development. 


4.   I.T.   AND  TELECOMMUHICATIOKS  POLICIES 

Computers  and  telecommunications  are  critical 
to  international  competitiveness  for  countries  as 
well  as  firms.     The  development  success  stories  of 
the  last  two  decades  portray  building  capacity  to 
absorb  modern  technology  and  integrating  it  fully 
into  production  and  service  sectors.  Successes 
followed  policies  which  defined  clear  goals,  and 
channeled  scarce  resources  toward  those  targets. 

4.1.     The  Dynamics  of  the  Thai  I.T.  Policy  Context 

The  need  for  a  new  approach  to  I.T.  policy 
formulation  stems  partly  from  changing  national 
aspirations  geared  to  economic  restructuring. 
This  will  rapidly  lead  the  nation  toward  increased 
dependence  on  its  computer  and  telecommunications- 
based  I.T.  services.     The  urgency  of  this  need  for 
change  reflects  a  pattern  of  lagging  development 
in  I.T.  capacity  and  capability  (especially  in  its 
critical  telecommunications  sector),  shifts  in  the 
economic  development  roles  of  the  public  and 
private  sectors,   and  an  approach  to  policy  making 
which  may  exclude  future  stakeholders. 

4.1.1.     A  new  role  as  a  regional  economic  hub. 
For  many  decades.  South  East  Asia  was  a 
leading  source  of  agricultural  products  to  the 
region  and  the  world.     However,  now  the  role  of 
agriculture  as  the  leading  sector  in  South  East 
Asian  development  is  in  decline.     The  Asian  NIEs 
succeeded  by  adopting  economic  policies  to  promote 
industry  and  services  as  leading  sectors.  Most 
countries  in  the  region  seek  to  transform  their 
economies  in  this  manner.     Thailand  also  sees  an 
opportunity  to  become  a  regional  economic  hub. 

Three  factors  enhance  its  claim  to  this  role: 
First,   its  geographic  location  in  the  Indochina 
Peninsula,   surrounded  by  high  population  density 
countries,    is  suitable  for  a  business  centre. 
Second,  Thailand's  fairly  large  and  diversified 
production  base  in  all  sectors,   combined  with  its 
domestic  market  size  (about  US  $  56  million). 
More  significant  is  the  GNP  per  capita  of  about 
1,400  US  dollars,  an  indicator  of  consumer 
purchasing  power.     Third,    its  open  economy  and 
society,  characterized  by  a  free  market  economy, 
political  support  for  the  leading  role  of  the 
private  sector,   fiscal  discipline,  and  sound 
macro-economic  policy.     These  modern  management 
factors  blend  with  a  dynamic  tradition  as  an 
assimilative  and  racially  harmonious  society. 


However,  Thailand  faces  increased  competition 
on  two  fronts  in  international  trade.     Buyers  in 
developed  economies  are  moving  to  technologically 
sophisticated,  higher  value-added,  higher  quality, 
and  differentiated  products.     Automated  methods  of 
producing  labor-intensive  products  (now  export -^d 
by  Thailand)  may  restore  the  comparative  advantage 
lost  by  OECD  economies.     Technological  advances  in 
new  materials  may  reduce  demand  for  Thailand's 
traditional  natural  resource-based  commodity 
exports.     Meanwhile,  some  less  developed  nations 
offer  cheaper  labor,  are  now  more  export  oriented, 
and  compete  far  more  intensively  in  these  markets. 

4.1.2.     Thailand's  structural  transformation. 
The  structural  transformation  of  the  Thai 
economy  over  the  past  two  decades  reveals  four  key 
trends:  accelerating  production  transformation,  a 
more  diversified  economic  structure,  reorientation 
from  import  substitution  to  export  for  production, 
and  steady  shifts  in  the  roles  of  the  government 
and  the  private  sector  in  national  development. 

Structural  shifts  from  agriculture  to  industry 
and  services  reflects  production  transformation. 
The  agricultural  share  of  GDP  fell  by  half,  from 
25  percent  in  1975  to  about  12  percent  by  1990. 
The  manufacturing  share  of  GDP  rose  from  20  to  26 


percent 


(10) 


The  trend  to  globalize  manufacturing 


operations,   along  with  increasingly  time-based 
competitive  practices  will  increase  the 

dependence  of  this  sector  on  I.T.  capabilities. 

A  more  diversified  economic  structure  results 
from  more  varied  agriculture  production,  enabling 
exports  of  non-traditional  agricultural  products 
(such  as  fruits,  vegetables,  and  flowers)   and  from 
higher  value-added  products.     Dramatic  structural 
changes  in  industry  shifted  output  from  resource- 
intensive  to  labor-intensive  activities.  This 
demonstrated  the  flexibility  of  Thai  enterprises 
and  their  ability  to  exploit  emerging  comparative 
advantages.     In  services,  wide-ranging  financial 
liberalization  and  deregulation  measures  (e.g., 
interest  rate  and  exchange  control  liberalization^ 
promote  Thailand  as  a  regional  financial  center. 
Establishment  of  the  Bangkok  International  Banking 
(BIBF)  offshore  banking  facility  places  Thai 
banking  on  an  equal  footing  in  terms  of  tax  and 
regulation  to  other  world  financial  centers.  All 
such  information- intensive  business  services  are 
increasingly  dependent  on  their  I.T.  capabilities. 

Manufactured  exports,  whose  share  of  total 
exports  rose  from  36  percent  in  1981  to  74  percent 
in  1990,   reflect  a  shift  from  import  substitution 
to  export  orientation,  and  an  increasingly  open 
and  international  Thai  economy  ^^2)^  economic 
efficiency  of  any  trading  enterprise  is  intimately 
linked  with  its  ability  to  acquire  and  disseminate 
information  through  telecommunications  services. 

4.1.3.     Shifting  national  development  role  of 
the  government  and  the  private  sector. 
The  socialist  regimes  are  learning  that  market 
economies  process  and  transmit  more  information 
than  do  their  centrally  planned  counterparts.  An 
efficient  market  minimizes  information  asymmetries 
to  reduce  transaction  costs.     Thailand's  public 
sector  was  the  prime  mover  for  its  development 
over  the  25  years  to  1990.     During  the  Sixth  Plan, 
government  transformed  its  role  from  controller 
and  regulator  of  economic  activity  to  promoter  and 
facilitator:     private  interests  assumed  the  lead. 
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Its  policies  since  May  1990  focus  on  boosting  free 
competition  in  the  country's  economic  system,  on 
liberalizing  foreign  exchange,  developing  foreign 
currency  markets,  floating  domestic  interest  rates 
and  oil  prices,  and  liberalizing  trade  policies. 

4.1.4.     Inadequate  telecommunications  services 
Telecommunications  capacity  is  inadequate. 
Public  agencies  monopolize  delivery  of  most  Thai 
telecommunication  services.     Constraints  on  public 
investment  force  these  agencies  to  rely  largely  on 
foreign  borrowing  to  fund  new  capacity.  The 
private  sector,  hampered  by  legal  constraints, 
rigid  rules  and  regulations,  and  complicated 
operating  procedures,  cannot  readily  invest  in 
service  provision.     The  weak  investment  climate 
delays  much-needed  new  capacity,  and  thus  slows 
development  of  those  sectors  of  the  economy 
dependent  on  telecommunications  services. 

Telecommunications  service  quality  fails  to 
meet  current  needs.     These  needs  (e.g.,  efficient 
and  effe^jtive  international  communication  systems) 
evolved  in  response  to  rapid  economic  development 
and  technological  progress.     At  a  policy  level,  no 
central  body  coordinates  individual  networks  into 
a  national  system.     At  a  service  delivery  level, 
the  Communications  Authority  of  Thailand  (CAT)  and 
the  Telephone  Organization  of  Thailand  (TOT)  have 
poor  coordination,  overlapping  responsibilities, 
and  duplicated  services,  yet  do  not  compete  ^^^^ , 

Telecommunications  pricing  in  Thailand  is 
neither  flexible,  responsive,  nor  economically 
efficient.     Pricing  is  a  political  decision, 
unrelated  to  production  costs.     Despite  rapid 
demand  growth,  certain  communications  services  are 
subsidized.     Also,  the  quantity  and  quality  of 
personnel  in  charge  of  basic  service  delivery  are 
inadequate,  especially  engineers,  technicians,  and 
administrators.     This  human  resource  shortage 
hinders  service  expansion  and  new  development. 

4.2.     Development  Planning  in  Thailand 

While  all  six  national  development  plans 
issued  by  the  Thai  Government  between  1961  and 
today  focus  on  different  issues,  each  results  from 
the  central  planning  process  administered  by  the 
National  Economic  and  Social  Development  Board. 

The  First  Plan  (1961-1966)  promoted  private 
investment,  emphasizing  industries  using  domestic 
raw  materials  or  substituting  for  imports.  This 
plan  restricted  new  manufacturing  activities  by 
public  enterprises.     The  government  focused  public 
investment  on  infrastructure,  especially  to 
develop  transportation  and  power  capacity. 

The  Second  Plan   (1967-1971)  continued  the 
basic  emphasis  cf  the  first  plan.     Main  additions 
included  promoting  employment-generating 
industries,  encouraging  joint  ventures  between 
Thai  and  foreign  investors,  and  supporting  small- 
scale  cottage  industries. 


The  Fourth  Plan  (1977-1981)  expanded  these 
themes.  The  trade  regime  remained  protectionist, 
promoted  inward  investment,  and  supported  exports 
via  fiscal  incentives,  guarantees,  and  subsidized 
loans.  The  Export  Servi'^e  Center,  which  assisted 
exporters  with  marketing  and  disseminated  product 
information  in  overseas  markets,  was  a  key  Thai 
institutional  development. 

The  Fifth  Plan  (1982-1986)   focused  on 
restructuring  existing  industries,  and  creating 
new  industries  that  would  be  more  efficient  and 
competitive  in  foreign  and  domestic  markets.  The 
government  intended  to  promote  export  industries 
by  improving  incentives  and  removing  various 
obstacles  to  exports,  and  to  promote  small-scale 
industries  and  industrial  decentralization.  It 
presented  plans  to  decentralize  industrial 
development,  develop  basic  industries,  and  to  set 
up  a  system  to  develop  basic  industries  related  to 
domestic  resources.     This  was  also  the  first  plan 
to  emphasize  telecommunications  services. 

The  Sixth  Plan  (1987-1991)  continued  along  the 
path  toward  modernization,  emphasizing  export 
promotion,  marketing,  efficiency  and  productivity, 
raising  standards  of  quality  in  production,  while 
improving  industrial  technology.     Policies  were 
for  the  first  time  revised  in  mid-plan,  to  address 
trade  and  current  account  deficits  and  a  widening 
savings-investment  gap.     Budget  for  infrastructure 
increased  as  a  result  of  this  1989-1991  review. 

The  Seventh  Plan  (1992-1996)  will  seek  to 
overcome  constraints  to  future  development,  by 
expanding  basic  services,  capital  mobilization, 
and  rewriting  obsolete  rules  This  plan  will 

ease  constraints  and  restructure  national  tax, 
financial,  and  capital  market  systems  for 
international  competitiveness.     The  government 
will  continue  its  liberalization  policies  to 
facilitate  the  leading  role  of  private  business 
operations  in  industrial  development  and  foreign 
investment.     Protection  of  domestic  industry  will 
decrease.     The  plan  proposes  measures  to  raise 
productivity  and  the  quality  of  export  products  to 
enhance  the  competitiveness  of  Thai  industries. 

Policy  support  for  technology  transfer  is  a 
recent  dii.:enpion  of  Thai  development  planning. 
The  Seventh  Plan  hopes  to  lay  a  foundation  for  the 
basic  scientific  development  needed  to  absorb, 
adapt  and  apply  imported  technologies.     To  support 
competition  by  its  private  sector  in  international 
markets,  the  plan  relaxes  rules  and  regulations 
for  greater  flexibility  and  to  encourage  inward 
flows  of  technology  and  capital.     It  encourages 
private  sector  participation  on  the  basis  of  joint 
investment  in  state  enterprises.     Not  all  of  these 
changes  can  be  concurrent.     Thus,  one  key  task  for 
I.T.  policy  planning  and  for  the  subsequent 
implementation  process  is  to  mediate  the  dialogue 
between  the  future  stakeholders  in  these  changes. 
This  is  essential  for  I.T.  policy  in  general,  but 
critical  for  its  telecommunications  element. 


The  Third  Plan  (1972-1976)  emphasized 
correcting  the  bai incv-of -payments  difficulties. 
It  promoted  exports  through  duty  exemptions  and 
tax  breaks.     Equity  icnuoc  received  attention, 
such  as  "investment  promoLion  zones"  outside 
Bangkok.     The  government  encouraged  links  between 
agriculture  and  industry  and  promoted  its  labor 
intensive,  small  scale  industry  in  rural  areas. 


4.3.     Role  of  Conputers  and  Teleconaunications 

The  computing  and  telecommunications  elements 
of  I.T.  work  together.     However,  each  plays  its 
own  unique  role  and  presents  different  challenges 
for  development.     The  private  sector  meets  nearly 
all  demand  for  computers  and  software  to  process 
information.     Vendors  differentiate  their  larger 
computer  systems  (which  arc  expensive  for  the 
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work  they  do)  to  high  valua-added  types  of 
applications  (e.g.,  running  a  manufacturing,  bank, 
or  airline  database).     Minicomputer  systems  for 
general  use  are  differentiated  mainly  by  software 
and  are  more  economical.     A  retail  commodity, 
microcomputers  generate  strong  public  demand  for 
complementary  products,  particularly  for  software 
and  training  in  local  languages.     The  low  cost  of 
computing  hardware,  the  ease  of  access  to 
commodity  software,  and  the  presence  of  a  growing 
computer  industry  in  Thailand  enabled  a  rapid 
increase  in  national  computing  capacity. 

In  contrast,  only  state  enterprises  (with  few 
exceptions  <^5)j  j^q^  operate  communications 
services  in  Thailand.     Although  telecommunications 
infrastructure  is  a  prerequisite  to  developing 
other  sectors  of  the  economy,  Thailand  finds  it 
difficult  to  add  services  or  increase  capacity. 
Also,  a  lack  of  provider  coordination  leads  to 
incompatibility  and  non-interoperability  problems, 
such  as  the  lack  of  a  Thai  language  standard  <^6>. 


A  TRANSACTION  COSTS  PERSPECTIVE  OF  GOVERNANCE 


Figure  2:     the  Control- Intelligence  Model 
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Core  Activities-  NITIATIVES->  Society:  the 
of  Organ ization"!  |~    End  use  Context 


A  nation's  ability  to  compete  for  income  and 
investment  rests  largely  on  the  efficiency  and 
effectiveness  of  private  organizations  operating 
within  its  borders  ^^^K     Natural  endowments  or 
other  assets  which  are  immobile  across  national 
boundaries  are  not  a  primary  source  of  economic 
advantage  in  a  global  economy.     Organizations  add 
value  to  location-specific  resources,  and  their 
competitive  advantages  stem  from  effective  use  of 
endogenous  and  exogenous  resources  to  reach  goals. 
Policies  to  build  sustainable  national  advantage 
must  raise  the  long-term  value  of  the  nation's 
human  and  organizational  assets,  while  reducing 
non-productive  costs  associated  with  their  use. 

Strategy  theorists  identify  six  sources  of 
transaction  costs:     1.  Bounded  Rationality  (the 
limited  organizational  capacity  to  acquire, 
process,   and  use  information);     2.  Opportunism 
(self-seeking  behavior  combined  with  guile); 
3.  Complexity  and  Uncertainty;     4.  Small  Numbers 
Relationships   (as  in  monopoly  and  oligopoly); 
5.   Information  Impactedness  (the  distribution 
asymmetry  of  knowledge);     and  6.  Asset  specificity 
(to  the  requirements  of  a  specific  transaction). 
The  sources  of  transaction  costs  are  various 
difficulties  present  in  the  exchange  process  <^8). 


The  C-I  model  differentiates  between  static 
and  dynamic  activities  in  the  I.T.  innovation 
cycle.     Activity  within  a  single  cell   (e.g.,  as 
computer  operations  in  cell  B,  or  marketing  in 
cell  C)   influences  system  performance,  but  not  its 
state.     Technology  transfer  or  other  state  changes 
are  the  dynamic  activities  on  paths  between  cells. 
ACQUISITION  (technology  scanning,   selection  and 
transfer,  between  cells  A  and  B)   is  a  transaction 
between  source  and  receiver.     Design  and  use  ot 
information  technology  requires  MUTUAL  ADAPTATI'^Ti 


<23) 


between  technological   (cell  B)  and  core 


business   (cell  C)   activities.     INITIATIVES  must 
alter  organizational  relationships  with  external 
entities  such  as  end  users  or  suppliers  ^^^^  to 
generate  strategic  benefits.     This  involves 
transactions  between  cells  C  and  D.  GOVERNANCK 
meditates  power  relationships  between  entities. 
Cross-domain  activities  generate  transaction  c_rt.s 
for  exchanges  with  external  entities  ^^^K  for 


internal  integration  activity 


(26) 


,   and  for 


governance  activities,   as  capped  to  the  aodel  ir. 

Figure  2.     The  next  section  applies  the  model  to 
analyze  how  I.T.  policy     (Governance)  influences 
transaction  costs  for  I.T.   Acquisition,  Mutual 
Adaptation,  and  Initiatives  in  Thailand. 


Governments  influence  transaction  costs  for 
technology  transfers.     Well-designed  institutions 
and  organizations  enhance  individual  capacity  to 
process  information.     Government  technology  policy 
can  reduce  the  uncertainty  specific  to  technology 
transactions  It  may  also  influence  the 

ethical  and  legal  standards  for  transactions. 
Government  agencies  can  improve  the  distribution 
symmetry  of  knowledge  about  the  availability, 
performance,  and  terms  of  trade  for  technology. 

The  systems-based  Control-Intelligence  model 
^^^^  in  Figure  2  maps  transaction  costs  into  static 
and  dynamic  activity  types  for  an  I.T.  innovation 
cycle.     Intelligence  refers  to  sources  of 

information  for  technology  transfer  decisions, 
while  the  Locus  of  Control  ^^^^  identifies  decision 
domains.     The  two  constructs  bound  the  four  cells 
containing  behavior  affected  by  technology  policy: 


5.1.     ACQUISITION  AND  GOVERNANCE  COSTS 

Technology  acquisition  involves  searching  foi 
appropriate  solutions  and  sources,   negotiating  ti. 
reach  terms  of  transfer  favorable  to  brth  parties, 
and  completing  legal  and  financial  aspects  of  .he 
transaction.     Government  may  provide  or  encourage 
services  to  improve  the  efficiency  of  techr.-.^.. 
transfer  activities.     Several  governments  in  the 
Asia-Pacific  region  collect  and  offer  information 
about  available  technology,  and  a  few  offer  other 
services  to  assist  organizations  operating  within 
their  borders  to  acquire  and  use  new  technology. 

5-  1  ♦  1  •  Reducing  Technology  Acquisition  Cost  a 

AS  its  capability  to  develop  technology  is 
limited,  Thailand  must  continue  to  import  various 
forms  of  technology.     Large-scale  industries  and 
state  enterprises,    import  equipment  and  materials, 
and  rely  on  high  technology  from  overseas.  They 
have  the  capacity  to  acquire  technology,  but  may 
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not  recognize  the  need  to  build  local  capability 
to  select,  acquire,  and  absorb  new  technologies. 
Small  and  medium-scale  Thai  enterprises  (SHE) 
often  have  weak  capital  resources,  poor  access  to 
technology  information,  and  inadequate  bargaining 
skills.     These  factors  raise  transaction  costs  for 
acquiring  new  technology  to  unacceptable  levels. 

5.1.2.  Reducing  search  and  transfer  costs 
Thailand  has  several  programs  which  provide 

technology  information.     The  services  include  the 
Department  of  Science  Services  (DOSS)  providing 
library  services  for  public  and  private  users,  the 
information  section  of  TISTR  catering  to 
researchers,  the  Thai-Japan  Technical  Promotion 
Association  (TPA)   supplying  practical  engineering 
information  to  the  manufacturing  sector,  the 
Thailand  Industrial  Standards  Institute  (TISI) 
disseminating  information  on  international 
standardization  activities,  and  a  few  specialised 
information  units  such  as  the  Metalworking  and 
Machinery  Industries  Development  Institute  (MIDI) 
and  the  MOSTE  Technology  Transfer  Center.     A  few 
private  organizations,   such  as  Siam  Cement,  have 
organized  internal  technology  information  centres. 

It  may  be  necessary  to  differentiate  services 
to  specific  industries  and  to  their  levels  of 
industrial  development,   as  technology  cost  and 
performance  depend  largely  on  the  context  for  use. 
The  effectiveness  of  current  Thai  efforts  is 
unclear.     Few  services  are  comprehensive,  and  as 
most  sources  are  passive  holders  of  information, 
the  information  may  not  be  current.     This  is  a 
serious  problem,   as  the  features  of  a  technology 
and  the  performance  of  sources  change  over  time. 

5.1.3.  Subsidies  for  consulting  services 
Another  intervention,  used  in  Singapore  with 

some  success,   is  to  subsidize  consulting  services 
which  offset  the  information  asymmetries  inherent 
in  technology  transfer.     The  Singapore  Economic 
Development  Board  reimbursed  SMEs  for  up  to  ninety 
percent  of  their  cost  to  engage  a  consultant  to 
assist  in  I.T.  planning  and  acquisition.  Thailand 
promotes  I.T.  use  by  rmall  and  medium  enterprises 
through  the  Technology  Transfer  Center  (TTC)  of 
MOSTE  and  the  University-based  Unisearch.  TTC 
provides  receivers  information  about  sources,  but 
not  about  the  technical  or  legal  implications  of 
transfer.     Unisearch  will  act  as  a  match  maker  to 
link  the  private  sector  with  consulting  firms. 
The  parties  to  transfer  pay  all  consulting  fees. 

5.1.4  Concessions  to  technology  sources 

A  government  desiring  local  market  access  to  a 
specific  technology  may  find  ^.he  foreign  source 
unwilling  to  commit  the  assets  necessary  to  bring 
in  the  technology.     The  Singapore  TradeNet  case 
demonstrates  that  it  may  be  possible  to  negotiate 
even  with  a  powerful  source  (IBM)  ^27)^ 

5.1.5.   Supervising  and  monitoring  sources 

A  government  may  choose  to  protect  local  firms 
from  opportunism,   or  to  raise  the  standard  of  the 
local  technology  market.     Singapore,  acting 
through  its  National  Computer  Board  Industry 
Development  Programme,  took  the  latter  course. 
Thailand  relies  on  supervision  to  reduce  buyer 
transaction  costs.     Its  TTC  and  Science  and 
Technology  Development  Board  (STDB)  support,  the 
private  sector  by  supervising  and  monitoring 


technology  sources,  and  by  assisting  local  firms 
to  acquire  foreign  technologies. 

5.1.6.  Technologv  planning  services  in  context 
Organizations  engage  external  consultants  to 

assist  in  planning.     Consultants  should  develop  a 
full  range  of  planning  methodologies,  then  use  a 
diagnostic  tool  to  ensure  a  good  fit  betv/een 
methodology  and  the  client  context.     In  1992,  the 
National  Science  and  Technology  Development  Agency 
(NSTDA)   set  up  the  industrial  Consultancy  and 
Technology  Development  Services  program  to  help 
small  and  medium  sized  industrial  enterprises 
improve  productivity  and  upgrade  product  quality. 
NSTDA  offers  a  range  of  services  from  management 
advice  to  technology  research  and  development. 
The  NSTDA  budget  absorbs  the  major  program  cost. 

The  STDB  Diagnostic  Research  Design  Service 
(DRDS)  assists  industrial  firms  in  identifying 
production  problems  and  serves  as  a  mechanism  to 
link  consulting  services,  research  organizations 
and  other  STDB  activities  with  producers.  This 
fundamentally  important  program  has  been  delayed 
by  start-up  problems.     The  Support  for  Technology 
Acquisition  and  Mastery  Program  (STAMP)  provides 
technical,  managerial,   information  and  financial 
support  to  Thai  industrial  firms  to  build  their 
expertise  and  experience  in  the  acquisition  and 
assimilation  of  technologies  important  for  their 
continued  success  and  growth.     This  program  has 
been  praised  by  some  external  review  missions  ^28)^ 
However,   its  coverage  and  linkage  to  other 
programs  was  still  limited. 

5.1.7.  Technologv  demonstrations  and  comparisons 
Demonstrations  effectively  convey  tacit 

information.     Comparisons  demonstrate  the  relative 
performance  of  alternative  choices,   and  clarify 
the  needs  and  preferences  of  receivers.     The  MOSTE 
CAD-CAM  Centre,  equipped  with  several  sets  of 
computers,  plotters,  graphics  tablets  and  other 
specialized  tools,   is  a  facility  designed  to 
encourage  demonstrations.     Vendors  may  use  the 
MOSTE  centre  to  display  their  CAD-CAM  software  and 
peripheral  devices,  and  also  to  train  customers. 

5.1.8.  Renting  technologv  for  short-term  trails 
According  to  the  theory,  renting  reduces 

information  asymmetry  and  leads  to  a  more  gradual 
transfer  of  assets  from  source  to  receiver.  in 
practice,   renting  or  leasing  is  inefficient  when 
costs  for  technology  installation  and  adaptation 
are  high,   if  local  capability  to  assess,  select, 
adapt  and  improve  technology  are  weak,  or  when  it 
will  increase  other  transaction  costs  (e.g.,  where 
provisions  for  protecting  the  property  rights  of 
the  source  are  inadequate) .     in  the  Thai  case,  the 
inadequacy  of  intellectual  property  laws  inhibits 
the  ability  of  sources  to  offer  short-term  trials. 

5.1.9.  Training  receivers  in  negotiations 
Receivers  are  able  to  specify  the  desired 

outcome.     They  may  be  unable  to  negotiate 
effectively  with  more  experienced  teams 
representing  the  interests  of  the  multinational 
companies  which  are  the  source  of  information 
technology.     Receivers  can  acquire  fundamental 
negotiations  theory  and  technique  in  properly 
designed  training  courses.  The  Technology  Transfer 
center  at  the  Ministry  of  Science,  Technology  and 
Environment  offers  basic  training  in  negotiations. 
Few  Thai  universities  include  courses  on 
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negotiations  in  their  curricula  while  even  fewer 
Thai  law  schools  offer  in-service  training  to 
practicing  members  of  the  bar,  or  to  managers. 

S.l.lQ.     Supporting  receiver  procurements 

For  many  international  technology  transfers, 
skills  gaps  between  technology  source  and  receiver 
are  wide.     While  a  receiver  may  acquire  foreign 
technology  only  once,  sources  often  have  extensive 
operating  experience  in  overseas  markets.     Few  of 
the  foreign  firms  operating  in  Thailand  actively 
transfer  technology  to  local  firms  or  build  local 
supplier  skills.     They  have  been  less  active  than 
expected  in  providing  technical  assistance  to 
receivers.     Language  is  also  a  barrier.     A  recent 
study  of  several  international  transfers  involving 
South  East  Asian  receivers  and  OECD  sources  found 
English  to  be  the  language  for  technology  transfer 
negotiations  and  legal  agreements  in  every  case. 
This  implies  transaction  costs  may  be  higher 
(because  of  misunderstandings  and  failure  to 
optimize  negotiations)  when  local  lawyers  do  not 
receive  legal  training  in  the  English  language. 

5.2.      INTEGRATION  AND  GOVERNANCE  COSTS 

Government  can  help  receivers  reduce  cost  of 
use  in  two  ways:     supporting  increased  efficiency 
(disseminating  methods  to  consume  fewer  resources 
or  improve  the  effectiveness  of  their  use),  or  by 
assisting  the  reciever  to  allocate  its  use  of 
resources  to  a  wider  set  of  uses  or  users.  Also, 
a  policy  which  shifts  integration  costs  out  and 
benefits  forward  may  support  innovation,  as  many 
costs  for  using  technology  are  immediate,  while 
the  stream  of  benefits  emerges  more  gradually. 

5.2.1.  Subsidies  for  training  and  education 
Informed  buyers  are  the  basis  of  an  efficient 

technology  market,  while  trained  users  enable  the 
effective  use  of  technology  following  acquisition. 
Public  subsidies  for  training  in  new  technologies 
are  justified  because  many  of  the  resulting 
benefits  are  public.     Thailand  urgently  needs 
foreign  expertise  to  rapidly  strengthen  its  S&T 
manpower  development.     Thailand  is  beginning  to 
involve  the  private  sector  in  strengthening  higher 
education  institutions,  short  courses,  ai.d  in- 
service  training  programs,  and  to  improve  on-the- 
job  training  for  technical  employees.  Current 
efforts  to  develop  new  technical  universities 
receive  support  from  the  Federation  of  Thai 
Industries  (FTI)  and  the  Board  of  Investment 
(BOI).     The  King  Mongkut  Institute  of  Technology 
established  specialized  training  programs  tor 
industry  and  has  explored  the  possibility  of 
setting  up  foreign-assisted  training  institutes. 
MOSTE  national  centers  offer  specialised  technical 
training  courses.     These  efforts  will  not  fully 
meet  the  steadily  growing  demand  for  industrial 
skills,  and  are  not  focused  on  building  the  skills 
critical  to  developing  the  national  I.T.  Heritage. 

5.2.2.  Low  interest  loans  for  innovators 

A  government  may  reduce  transaction  costs  for 
receivers  by  offering  low-interest  loans  to  help 
target  firms  acquire  specific  technologies.  Most 
incentives  in  Thailand,   such  as  the  Technology 
Transfer  Center's  Revolving  Fund  (MOSTE)   and  the 
newly  established  Industrial  Finance  Corporation 
of  Thailand  (IFCT)  program,   focus  on  research  and 
development.     Since  1989,  the  Board  of  Investment 
(BOI)  has  allowed  firms  to  bring  in  machinery  and 
equipment  tax-free  for  research  and  development 


use.     A  major  problem  is  a  lack  of  awareness  among 
small  and  medium-sized  local  firms  of  the  need  for 
in-house  technological  research  and  development, 
partly  due-to  the  current  industrial  structure  and 
a  lack  of  local  competition.     Usually,   such  firms 
lack  the  in-house  capabilities  needed  to  perform 
development.     Therefore,  efforts  to  raise  the 
technological  awareness  of  local  firms  and 
stimulate  them  to  undertake  research  will  not  be 
successful  without  other  technological  upgrading 
efforts  foreign  technology  assimilation,  quality 
management  and  in-service  training. 

5.2.3.  Aligning  Taxes  with  Technology  Needs 
The  Thai  personal  computer  industry,  hampered 

by  tariffs  on  components  which  were  higher  than  on 
complete  systems,   flourished  only  because  many 
builders  smuggled  in  components.     In  effect,  the 
policy  discouraged  local  firms  from  learning  to 
build  computer  systems  from  a  mixture  of  local  and 
imported  components,   inhibiting  the  transfer  of 
technology.     The  government  recently  reduced 
import  duties  and  taxes  on  computers  to  promote 
computers  use  in  business  and  industry. 

5.2.4.  Building  technology  management  skills 
The  field  research  suggested  that  external 

advisory  services  which  build  internal  capacity  to 
implement  and  manage  technology  are  superior  to 
those  which  simply  solve  technical  problems.  The 
more  successful  institutions  seem  to  be  industry- 
focused  centers  which  provide  information  on 
sources  of  technology,  quality,  prices,  purchase 
conditions,  and  which  may  also  provide  advice  and 
disseminate  knowledge  about  evaluating,  selecting, 
and  negotiating  for  technology. 

5.2.5.  Adapting  technology  to  local  conditions 
Technology  must  fit  the  specific  environment 

in  which  it  is  used.     As  both  the  environment  and 
the  technology  are  dynamic,  a  developing  country's 
technology  strategy  must  facilitate  the  cheap  and 
effective  acquisition  of  foreign  technology  and 
its  adaptation  to  local  conditions.     The  enabling 
technology  in  the  case  of  information  technology 
is  computer  software.     It  is  software  that  allows 
us  to  use  a  general  purpose  microcomputer  for  a 
specific  task  and  that  provides  a  local  language 
interface  for  non-English  speakers.     It  follows 
that  a  critical  target  for  I.T.  policy  is  to  build 
up  the  stock  of  programmers  and  systems  analysts 
who  will  adapt  I.T.  to  the  local  context. 

Because  hardware  is  a  commodity,   the  ability 
to  produce  it  represents  a  market  opportunity 
rather  than  a  development  goal.     in  Thailand,  few 
private  firms  do  R&D,   and  the  R&D  infrastructure 
consists  mainly  of  publicly  supported  university 
and  government  laboratories.     Given  its  scarcity 
of  scientists,  Thailand  might  focus  its  short-term 
efforts  on  acquiring  foreign  technology  relevant 
to  its  conditions,  then  on  using  and  diffusing  it 
efficiently.     That  means  giving  a  high  priority  to 
focus  resources  on  acquiring,  using,  and  diffusing 
foreign  I.T.  hardware,  versus  local  development. 
As  technology  is  dynamic  end  constantly  changing, 
Thailand  must  also  strengtnen  local  capabilities 
to  assess,   select,  adapt,  and  improve  technology. 

 Pooling  infrastructure  for  scale  economies 

To  improve  services  offered  to  travel  agents 
through  their  computerized  passenger  reservations 
systems,   several  Southeast  Asian  airlines  formed  a 
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joint  venture  to  share  scarce  management  and 
technical  skills,  amortize  the  more  than  $200 
billion  dollar  cost  of  developing  software  over  a 
larger  base,  and  spread  the  fixed  costs  of  running 
the  core  computer  system  and  telecommunications 
network.     However,   internal  pressures  forced  Thai 
International  to  abandon  the  Abacus  consortium, 
with  negative  effects  on  its  market  presence 

Thailand's  Customs  Department  will  soon  launch 
a  pilot  Electronic  Data  Interchange  (EDI)  project 
to  automate  Customs  procedures.     Application  level 
standards  are  a  basic  but  critical  requirement  for 
successful  EDI.     Because  all  international  trade 
participants  are  handling  essentially  the  same 
data  types  (names,  addresses,  dates,  places, 
quantities,  etc.),   it  is  mandatory  to  specify 
standards  for  shared  data.     Failure  to  organize  a 
preliminary  project  to  clarify  such  issues  between 
the  stakeholders  will  limit  the  long-term  value  of 
any  EDI-based  infrastructure  project. 

5.3.      INITIATIVES  AND  GOVERNANCE  COSTS 

The  transaction  costs  issues  here  are 
straightforward.     The  information  asymmetries 
inherent  in  technology  transfer  deter  innovation. 
I. T. -based  initiatives  include  product-imbedded  (a 
microprocessor  to  prevent  toast  from  burning  or 
the  front  wheel  of  a  motorcycle  from  locking),  and 
organization-imbedded  I.T.    (a  network  to  link 
economic  activities).     The  focus  of  this  paper  is 
on  the  latter  application  type,  which  has  greater 
immediate  relevance  in  the  policy  arena. 

5.3.1.     mediating  industrial  property  rights 
Receivers  are  often  unable  to  determine  the 
value  of  a  new  technology  until  it  is  in  place. 
Ideally,   local  firms  should  be  able  to  experiment 
with  new  technology  without  making  a  long-term 
commitment.     However,  opportunism  comes  into  play. 
Much  technological  content  is  tacit  in  nature,  and 
exposure  to  an  advances  technology  often  leads  to 
an  irreversible  transfer.     Sources  are  reluctant 
to  lose  their  property  rights  in  technology,  which 
are  the  basis  of  their  income.     Sources  will  not 
enter  local  technology  markets  if  the  legal  regime 
provides  inadequate  protection.     A  property  rights 
regime  in  the  public  interest  must  balance  the 
need  of  sources  with  those  of  receivers  over  time. 

Intellectual  property  is  protected  through 
patents,  trademark,  copyrights,  and  trade  secrets. 
Thailand  is  not  party  to  any  international  patent 
convention,  while  the  Thai  intellectual  property 
regime  does  not  adequately  protect  foreign  owners 
of  technology.     Patent  protection  is  available 
only  to  nationals  of  Thailand  or  of  countries  with 
which  Thailand  has  reciprocal  agreements  regarding 
patents.     If  granted  a  patent  outside  of  Thailand, 
an  invention  is  unpatentable,  and  foreign  patents, 
inventions,  and  designs  do  not  receive  protection 
xn  Thailand.     The  Copyright  Act  of  1978  does  not 
specifically  protect  computer  software  ^^^J, 

Thailand  does  not  have  special  laws  to  protect 
trade  secrets,  the  propriety,   secret,  often  tacit 
information  related  to  the  way  firms  manufacture 
products,  organize  production,  or  attain  quality. 
This  reduces  incentives  for  producers  to  invest  in 
technological  improvement.     For  Thailand,  the 
absence  of  adequate  legal  protection  for  trade 
secrets  may  be  more  important  than  the  absence  of 
patent  protection  over  the  near  term. 


5.3.2.  Public  campaigns  to  increase  acceptance 
The  Singapore  case  clearly  demonstrates  the 

potential  of  propaganda  as  a  tool  to  accelerate 
t^ie  diffusion  of  computers  and  telecommunications 
hardware  to  organizations,  personal  computers  to 
households,  and  I.T, -based  skills  to  individuals. 
Although  Singapore  is  unique  in  many  aspects, 
Thailand  could  adapt  such  tactics  to  increase 
public  acceptance  of  I.T.   in  their  local  context. 
This  might  be  an  effective  tactic  to  accelerate 
the  pattern  of  I.T.  use  in  the  public  sector. 

5.3.3.  Setting  (and  enforcing)  product  and 
process  standards 

Many  government  organisations  in  Thailand 
engage  in  standards,  testing,  and  quality  control 

In  theory,   standards  decrease  uncertainty 
and  minimize  transaction  costs,  and  thus  help 
diffuse  technology.     However,  empirical  evidence 
also  suggests  that  standards  may  either  encourage 
or  block  innovation  ^22>_     Thailand,  to  meet  the 
increasing  quality  demanded  by  its  international 
markets,  must  gear  the  national  system  of  norms, 
standards  testing,  metrology,  and  quality  control 
to  its  industrial  policy.     Establishing  a  well 
integrated  system  is  a  high  priority.  Although 
this  will  be  expensive,  Thailand  can  most  likely 
receive  financial  and  technical  assistance  from 
international  donors.     Thailand  must  develop  a 
clear  policy  framework  to  organize  the  functions 
of  this  standards  system  to  meet  its  industrial 
development  needs . 

Some  progress  is  evident.     The  Standards, 
Testing  and  Quality  Control  (STQC)  program  of  the 
Science  and  Technology  Development  Board  upgraded 
existing  systems.     it  supports  development  and 
implementation  of  better  and  more  comprehensive 
industrial  standards,  and  of  more  coordinated 
metrology  and  calibration  services.     It  also  aims 
to  raise  awareness  of  needs  for  improved  quality 
control  activities  in  the  production  sector. 

5.3.4.  Testing  and  reporting  product  performance 
Product  testing  minimizes  uncertainty,  and  if 

combined  with  a  network  to  disseminate  results, 
reduces  buyer  search  costs.     Thailand  imports  most 
industrial  products  from  countries  with  product 
design  standards  and  testing  laboratories.  In 
Thailand,  the  limited  public  and  private  testing 
services  include  product  certification  and  various 
mandatory  checks.     Thai  labs  might  cooperate  with 
those  from  other  markets  where  technology  sources 
operate.     Comparing  test  results  from  multiple 
sources  would  minimize  opportunistic  behavior. 

5.3.5.  Channeling  and  packaging  products 
Value-added  networks  (e.g.,  air  travel 

reservations  systems  or  TradeNet)  demonstrate  the 
use  of  I.T.  as  a  channel  to  reach  buyers.  The 
initial  economic  role  of  the  network  is  to  reduce 
buyer  search  costs.     Sellers  may  also  use  the 
network  database  to  help  identify  buyer  product 
design  and  packaging  preferences.     Buyers  and 
sellers  thus  jointly  configure  products  to  meet 
specific  needs.     Such  "non-store"  electronic 
channels  distributing  differentiated  Thai  goods  in 
international  markets  would  be  viable  only  if  the 
government  faced  difficult  regulatory  issues  and 
ar..ended  its  laws  to  support  value-added  networks. 
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5«3»6.     Sharing  complementary  development  costs 
Local  development  is  efficient  when  technology 
from  international  sources  is  inappropriate,  too 
expensive,  or  when  the  nation  has  strong  research 
capability.     Thailand's  allocations  of  resources 
to  R&D  are  still  relatively  weak  compared  to  NIEs 
at  comparable  levels  of  development.     A  first  step 
toward  capacity  building  should  be  to  establish 
specific  targets,  then  to  rationalize  the  existing 
research  structure  for  effective  use  of  current 
resources.     The  goal  should  be  to  combine  economy 
of  scope  for  development  costs  with  learning  by 
individuals  and  organizations.     Transaction  costs 
can  be  minimized  by  networks  composed  of  producers 
of  complementary  goods,  with  access  to  markets  for 
joint  products.     The  resulting  flow  of  economic 
benefits  could  provide  the  resources  required  for 
development  and  innovation  of  new  products. 


6.0.  CONCLUSION 

A  transaction  costs  analysis  of  technology 
transfer  and  use  illuminates  the  policies  needed 
to  enable  information  technology-led  development. 
The  confluence  between  digital  telecommunications 
and  computers,  by  reducing  interorganizational 
transaction  costs,  will  create  new  opportunities 
for  trade,  enable  new  production  structures,  and 
accelerate  the  growth  of  national  income.  The 
benefits  of  information  technology-led  development 
will  follow  policies  which  minimize  transaction 
costs  associated  with  acquisition  and  use  of  I.T., 
and  which  also  minimize  governance  costs.  These 
are  the  economic,   social,  and  political  costs  of 
the  organizational  and  institutional  evolution 
required  to  fully  integrate  this  dynamic 
technology  into  the  national  context. 

Techno logy- led  development  requires  not  only 
the  effective  use  of  I.T.  as  a  resource,  but  the 
evolution  of  an  institutional  framework  to  guide 
applications  of  the  technology  toward  development 
goals.     Thailand's  lack  of  effective  I.T.  policy 
is  a  barrier  not  only  to  the  immediate  diffusion 
and  use  of  technology,  but  to  acquisition  of  the 
related  technical  and  management  know-how  required 
to  use  technology  to  keep  pace  with  development  in 
other  nations.     Developing  a  set  of  policies  to 
address  these  issues  will  require  input  from  a 
broad  range  of  stakeholders.     These  include  local 
commerce  and  industry,  education,  public  agencies, 
and  labor,  and  international  trading  partners. 

Charles  Perrow  notes  that  systems  which  are 
both  complex  and  tightly  coupled  are  prone  to  fail 

One  solution  is  to  reduce  coupling  between 
actions  on  the  technical  (closed  system)  and 
institutional   (open  system)   levels.     An  integrated 
approach  to  formulating  I.T.  policy  will  reduce 
coupling  and  facilitate  adaptive  change. 

The  paper  identifies  gaps  in  the  present 
national  I.T.  Heritage.     However,  rapid  diffusion 
of  all-digital  and  radio-based  communications 
technologies  may  create  a  window  of  opportunity 
for  Thailand  to  upgrade  its  networks  and  develop 
new,  high-quality  services.     In  formulating  an 
I.T.  policy  to  seize  this  emerging  opportunity, 
Thailand  must  act  both  wisely  and  well.  Its 
traditional  Middle-Out  approach  to  development 
policy  (supplemented  by  Top-Down  intervention) 
should  yield  to  an  Integrated' approach,  one  which 
is  both  negotiations-based  and  results-oriented. 


REFERENCES  AND  NOTES  TO  THE  PAPER 


1  Gilbe«"t,  A  and  Ruchadaporn,  "Information  Technology- led 

Development:  can  the  lessons  be  transferred?"    Proceedings  of 
the  14th  Annual  Conference,  Pacific  Telecommunications  Council, 
Honolulu,  1992. 

2  Bourgeois,  L,  and    Eisenhardt;  "Strategic  Decision  Processes  in 

High  Velocity  Environments/'  Hanagetnent  Science.  Vol  34  #7, 
1988;  pp.  816-842. 

3  MOTE:    Limited  space  precludes  detailed  discussion  here.  See 

Gilbert,  A;    Strategic  I.T.  Planning:    rationality,  information 
processing,  or  negotiations?    Information  Hanagement  Research 
Centre  working  paper,  Hanyang  Technological  University, 
Singapore,  1992, 

4  Porter,  Michael;    The  Competitive  Advantage  of  nations.  Free 

Press,  Neu  York,  NY,  1990. 

5  Ashby,  U;    An  Introduction  to  Cybernetics.  Wiley.  Neu  York,  NY, 

1956, 

6  Porter,  M  and  Millar;  "How  Information  Gives  You  Competitive 

Advantage,"  Harvard  Business  Review.  Vol  63  No  4,  1985. 

7  Caves  R;  American  Industry:  Structure  Conduct  Performance. 

Prentice  Hall,  Englewood  Cliffs  NJ,  1964. 

8  Feeney,  D;  Competition  in  the  Era  of  Interactive  Network 

Services,  unp»ublished  thesis,  Templeton  College,  Oxford,  198^.. 

9  Gilbert  1992,  op.  cit. 

10  NESD8,  National  Accounts  Division,  1992. 

11  Stalk,  G  and  Hout;  Competing  Against  Time.  The  Free  Press,  M^.^ 
York,  1990. 

12  Thailand's  Seventh  National  Economic  and  Social  Development 
Plan  (draft  guidelines),  Bangkok,  1991. 

13  CAT  and  TOT  enabling  legislation.  Royal  Government  of  Thailand. 

14  Thurber,  C;  Development  Actninistration  in  Latin  America.  Ouke 
University  Press,  Durham,  NC,  1973. 

15  Shinawatra  C&C  and  other  operators  of  special -purpose  serv-ces. 

16  "Future:    Computerizing  Government,  Public  Sector  Essential," 
Hat  ion.  Bangkok,  7  May  1992,  p.  7. 

17  Porter,  M,  1990,  op.  cit. 

18  Jones,  G,  and  Htll;  "Transaction  Cost  Analysis  of  Strategy- 
Structure  Choice,"  Strategic  Management  Journal.  Vol  9,  1988, 
pp.  159-172. 

19  Teece,  D;    "Transaction  Cost  Economics  and  the  Multinational 
Enterprise,"  Journal  of  Economic  Behavior  and  Organisation.  Vol 
I,  1986,  pp.  81-96. 

20  Gilbert,  L,  and  Vitale;  "Containing  Strategic  Information 
Systems  Risk:  Intelligence  and  Control,"  IEEE  Proceedings  of 
KICSS'21,  Kona,  Hawaii,  1988. 

21  Simon,  H;  The  Mew  Science  of  Management  Decision,  Harper  &  Row, 
New  York  NY,  1960. 

22  Anthony  R  and  Deardon  J;  Management  Control  Systems  (1965)  4th 
Edition,  Irwin,  Homewood  IL  1980. 

23  Leonard-Barton,  D,  and  Kraus,  U;  "Implementing  New  Technology," 
Harvard  Business  Review.  Vol  63  #6,  1985,  pp.  41-48. 

24  Barrett,  S  and  Kon&ynski;  "Interorgani rat i on  Information 
Sharing  Systems,"  MIS  Quarterly.  Special  Issue,  1982,  pp.  93- 
105. 

25  Williamson,  0;  The  Economic  Institutions  of  Capitalism.  Free 
Press,  New  York,  NY.  1985. 

26  Lawrence,  P,  una  t.;>i  sch;  Organization  and  EnvironmerT.  Harvi.  ■." 
Business  Sc*^  -:\  -'ress,  Boston,  1967. 

27  King,  J;  S'rigdpote  Tradenet.  Harvard  Business  Schoo-  Case 
Services,  Boston,  1991. 

28  e.g.,  USAlD  mid-term  evaluation  and  the  World  Bank  report  the 
program  as  a  step  toward  good  investment  and  technology 
transfer  decisions. 

29  Interview,  Mumtai  Iqbal,  Singapore,  October  1990. 

30  NDTE:    the  U.S.  is  exerting  ver/  strong  pressure  on  Thailand  to 
apply  its  model  of  copyright  protection  for  computer  software. 

31  e.g.,  DOSS,  TISTR,  TISl  and  Department  of  Medical  Science 

32  Teece  1986,  loc,  cit. 

33  Perrow,  C;  Normal  Accidents;    Living  with  High-Risk 
Technologies.  Basic  Books,  New  York,  NY,  1984. 


ERIC 


167 


STANDARDS  AND  CONVERGENCE:  NEW  REALITIES 

David  Allen,  Center  for  Business  and 
Government,  John  F.  Kennedy  Cchool  of  Government, 
Harvard  University,  Cambridge,  Mass.  USA 

John  Gilbert,  Principal,  John  A.  Gilbert  & 
Associates,  Ottawa,  Canada 


1-  ABSTRACT 


The  convergence  of  telecommunications,  IT  and  broadcasting  around 
multimedia  applications  adds  complexity  to  the  essential 
participation  of  users  in  the  evolution  of  standards  for 
telecommunications  and  related  IT  products  and  services.  This  paper 
outlines  the  role  of  innovation  and  user  influence  in  an  ideal 
standardization  process.  Recent  activities  of  international 
standards  organizations  to  streamline  activities  and  encourage 
participation  in  standards  activities  are  described.  A  future 
scenario  outlines  the  nature  of  the  growing  complexity  and 
motivations  for  user  interest  are  ascribed.  Theoretical  mechanisms 
for  encouraging  greater  user  participation  are  suggested  for  both 
the  industrialized  and  the  developing  worlds. 


2.  INTRODUCTION 

The  importance  of  standards  in  telecommunications, 
information  technology  and  broadcasting  has 
become  increasingly  recognized  in  recent  years. 
Standards  are  now  being  viewed  strategically  and 
their  economic  and  trade  implications  are  gaining 
increased  attention.  Several  papers  have  recently 
dealt  with  the  process,  structure  and  implications  of 
national  and  international  information  technology 
standards  enabling  policy  makers  and  strategic 
planners  to  gain  a  deeper  appreciation  of  the  issues 
surrounding  standards.  (1,2) 

Traditionally  restricted  to  those  in  the  engineering 
and  scientific  professions,  interest  in  information 
technology  and  telecommunications  standards  has 
now  extended  outside  of  international  and  national 

standards  structures  and  involves  economists, 
political  scientists  and  business  experts.  The  OECD, 
for  example,  has  undertaken  work  though  an  Expert 
Group  on  the  Economic  Implications  of  Information 
Technologies  and  forecasts  possible  significant 
changes  in  the  standards  setting  process.  In  addition 
concerns  have  been  expressed  as  to  the  role  of 
small  firms  in  evolving  information  network 
developments  raising  the  fear  that  only  large  firms 
may  be  able  to  bear  the  learning  and  fixed  costs 
associated  with  IT  networks. (3) 

Among  the  miriad  of  complex  issues  surrounding  the 
standards  process,  this  paper  addresses  two  of 
particular  concern  to  the  telecommunications  and 
information  technology  sector.  These  are  the 
influence  of  standards  on  the  emerging  open  market 
place  and  the  involvement  of  users  in  that  market 
place  in  the  standards  making  process. 

These  are  particularly  important  issues  as  the 
convergence    of  traditional  telecommunications, 


computers  and  broadcasting  products  and  services 
begins  to  appear  in  the  workplace  and  the  home  in 
the  guise  of  new  digital  multimedia  applications. 

The  paper  will  describe  the  market  place  and  the  role 
played  by  standards  in  an  open  market  environment. 
It  will  provide  an  overv!,iw  of  recent  developments  in 
the  International  standards  setting  process  with 
emphasis  on  existing  opportunities  for  user 
participation  in  the  process.  It  will  then  outline  the 
challenge  posed  by  multimedia  communications  and 
will  offer  theoretical  mechanisms  to  encourage 
greater  involvement  from  users  affected  by  products 
and  services  in  the  open  market  place. 


3.  THE  MARKET  PLACE  -  THE  OPEN 
ENVIRONMENT 

An  appreciation  of  the  strategic,  economic  and  trade 
implications  of  standards  requires  an  understanding 
of  the  market  place  and  the  influence  of  standards 
on  the  introduction  of  new  IT  products.  This  raises 
questions  as  to  the  timing  of  standards;  whether  and 
when  standards  are  necessary. 

Experience  in  the  telecommunications  field  has  been 
mixed. 

For  example,  the  enormous  international  effort, 
extending  over  a  decade,  to  develop  ISDN  standards 
has  only  recently  produced  results  in  the  market 
place.  On  the  other  hand,  voice  messaging  emerged 
as  a  viable  and  competitive  product  in  the  market 
place  without  the  benefit  of  international  standards. 
The  dramatic  public  acceptance  of  facsimile  was  in 
part  influenced  by  standards  but  other  factors  may 
have  played  a  greater  role  including  mass  user 
recognition  of  a  product  that  ideally  met  a  real  need. 
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3.1  THE  IDEAL  STANDARDIZATION  PROCESS 

Now,  let's  draw  a  brief  picture  of  the  ideal 
standardization  process.  Ideal  from  whose  view? 
Optimized,  ideally,  to  bring  innovation  into  a  network 
-  and  into  society,  for  its  users  -  on  the  quickest 
feasible  basis.  Network  innovations  that  improve 
people's  lives  are  one  important  basis  for  increasing 
productivity,  so  that  we  can  enjoy  better  standards  of 
living.  (Here  we  will  use  "network"  as  a  shorthand  for 
the  mix  of  telecommunications,  computer  and 
broadcast  technologies  that  are  emerging).  We  will 
find  ourselves  coming  back  to  this  question  of  what 
we  mean  by  "ideal";  with  the  dynamic  complexities  of 
innovation  and  standardization,  the  answer  is  not  as 
straightforward  as  we  might  like. 

3.2  THE  OUTLINES  OF  THE  STANDARDIZATION 
PROCESS 

What  are  the  outlines  of  the  standardization  process? 
It  begins  with  an  innovdtion,  in  a  company 
laboratory  or  in  an  inventor's  garage  perhaps.  As  the 
new  idea  begins  to  take  form,  it  may  have  the 
potential  to  unfold  along  several  different  paths. 
Facsimile  transmission,  actually  a  fairly  old  idea,  took 
a  variety  of  guises.  During  this  part  in  the  process 
experimentation  v^Wh  various  possible  forms  of  the 

new  idea  is  crucial  for  development  of  the 
possibilities.  The  emerging  new  technology  is  also 
likely  to  build  together  new  ideas  from  several 
different  buiiding  block  capabilities.  Facsimile, 
again  as  an  example,  is  built  from  transmission 
schemes,  image  coding  schemes,  as  well  as 
mechanical  paper  handling  abilities,  to  tell  only  a  part 
of  that  story.  Development  of  the  composite  -  in  our 
example,  facsimile  -  may  depend  on  the  development 
of  a  component  -  such  as  lasers. 

At  some  point  for  this  innovation,  the  experimentation 
has  been  adequate  to  bring  forth  the  main 
possibilities.  Now  it  is  time  to  pick  and  choose 
among  the  ideas  floated.  Particularly  if  this  is  a 
networked  technology.  Standardization  begins. 
Standards  are  essential  to  make  the  interconnection 
which  underpins  a  network's  function.  Even  non- 
networked,  standalone  computer  users  benefit  when 
software  developers  are  drawn  to  a  standardized 
platform;  this  is  an  outgrowth  of  the 
interdependences  among  components  and  the 
composite. 

What  can  we  expect  from  this  point  in  the  process? 
There  are  several  possibilities,  and  each  one 
complicates  the  story  further. 

Typically  the  new  technology,  still  young  in  its  life 
cycle,  will  be  in  a  fairly  rudamentary  form.  Wider 
adoption  and  use  should  help  refine  the  new  tool,  to 
give  it  a  better  fit  with  its  users.  We  may  think  of  this 
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continuing  evolution  in  the  technology  as  producing 
successive  generations  {vjh^.e  we  may  see  the  initial 
breakthrough  as  more  fundamental).  The  G-series  of 
fax  standards  is  an  obvious  case  of  generational 
evolution.  Extensibility  is  a  term  being  used  to 
describe  the  more  predictable  features  of  this  path. 

There  may  be  another  development  however, 
perhaps  even  in  parallel.  The  standard  may  serve  as 
a  sort  of  window  that  enables  significant  diversity, 
it  may  become  a  key  interface  that  allows  numerous 
unique  applications  to  be  created.  To  switch  for  a 
moment  to  the  Apple  Macintosh  world  for  an 
example.  Apple's  QuickDraw  standard  for  graphics 
allowed  the  development  of  different  graphics 
packages,  each  with  its  own  special  strengths.  By 
allowing  interface  at  a  key  point,  the  standard 
catalyzes  its  opposite:  diversity.  Scalability  refers  to 
a  particular  kind  of  this  diversity. 

Perhaps  more  than  anything  else,  the  balance 
between  the  commonalities  of  a  standard  versus  the 
diversity  that  users  may  need  does  make  the 
question  of  what  is  an  optimum  process  especially 
ticklish.  So  far  we  have  seen  -  after  the  standard  Is 
first  put  forward  -  diversity  across  time  (in 
generational  evolution,  but  here  early  generations  are 
discarded  in  favor  of  later)  as  well  as  diversity  for  a 
given  moment  (in  separate  applications,  where  the 
diversity  serves  differing  user  needs).  We  have  not 
found  the  homogenous  commodity  that  is  the 
economist's  ideal  (except  perhaps  if  there  is  a  truly 
standard  product). 

There  is  a  third  line  of  development  -  one  that  is 
essentially  orthogonal  to  these  two  -  which  we  must 
take  care  not  to  confuse  with  them.  Along  with 
universal  Interconnection  as  the  hallmark  of  a 
network's  function,  groups  of  subscribers  will  also 
want  private  sub-networks.  This  mix  of  the  public 
and  private  is  surely  one  fundamental  of  network 
architecture.  But  though  there  is  some  tendency  to 
associate  privacy  with  diversity,  and  the  public  with 
standard,  we  can  carefully  distinguish  the 
phenomena. 

Have  we  now  sketched  the  end  of  the  process?  Not 
if  we  want  continuing  innovation  in  the  network.  After 
exhausting  the  generation  and/or  the  unique 
possibilities,  each  flowing  from  the  standard,  we  look 
to  another,  more  basic  round  of  innovation.  So  in  fact 
our  subject,  overall,  turns  out  to  be  a  round,  an 

iteration  -  a  cycle  between  innovation  and 
standardization. 
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3.3  THE  USER  IN  THE  IDEAL  PROCESS 

Where  is  the  user  in  this  ideal  process?  Clearly,  the 
technical  Innovation  is  useful  only  if  it  becomes  a 
social  innovation.  In  rough  terms  there  are  two 
phases  to  a  given  cycle:  the  experimentation  prior 
to  the  standard  and  the  consensus  after.  Where  is 
the  user,  ideally^  in  each  phase? 

Conventional  wisdom  holds  that  innovative  ideas  are 
the  product  of  a  creative  mind,  with  little  or  no  role 
for  the  consumer.  In  fact,  there  is  important  evidence 
that  demand  does  play  a  surprising  role,  even  in  the 
early  stages  of  creation  (4,5).  Despite  this,  during  the 
period  of  experimentation  with  possible  versions  of 
the  new  technology,  users  may  play  a  lesser  part, 
though  increasing  as  the  time  for  a  standard  nears. 

!n  our  ideal  scenario,  in  fact,  the  user  plays  a  crucial 
part  in  the  runup  to  selecting  a  standard.  Only  user 
demand  can  make  a  standard  commercially  viable,  or 
lucrative.  When  the  applications  have  a  mass  market, 
which  are  often  the  case  with  networked 
technologies,  the  challenge  is  especially  clear.  The 
tradeoffs  endemic  to  standards-making  will  ramify 
through  to  the  user  in  a  variety  of  ways.  To  get 
adequate  feedback  from  a  very  large  group  of 
potential  users,  on  the  utility  of  alternative 
configurations  as  they  would  affect  the  user,  is  a 
daunting  task. 

Then,  after  the  standard  issues?  The  user  needs  to 
take  a  co-equal  role,  alongside  the  suppliers  of  the 
systems.  Development,  after  the  standard,  is  in  fact 
a  co-evolution  -  of  the  technology  to  fit  the  user, 
and  of  the  user  practices  to  take  advantage  of  newly 
created  possibilities.  The  user  and  his/her  tool 
evolve  together,  and  the  user's  roie  in  the  process 
becomes  equal  in  importance  to  that  of  the 
technologist.  In  the  best  outcome,  people  evolve 
more  productive  and  better  satis^ying  lives,  using 
Increasingly  well-refined  jew  tools.  (6) 

The  point  of  the  Shift  from  experimentation  to 
consensus  is  of  course  a  key  in  the  overall  process. 
The  move  to  end  experiments  and  head  toward  a 
standard  is  not  ordinarily  seen  as  a  discrete  decision, 
but  the  picture  we  have  drawn  here  suggests  that 
"gathering  such  a  storm"  of  opinions  is  in  fact  pivotal. 
User  response  to  the  experimental  trials  is  essential 
input  to  that  kind  of  "decision". 

3.4  CONSENSUS 

In  general,  assembly  of  the  consensus  necessary  for 
a  standard  Is  the  principal  -  and  intricate  -  task  of  the 
transition  between  the  two  main  phases  of  the  cycle. 
To  encourage  adequate  experiments  in  the  first 
phase  requires  freedom  of  action  and  separate  paths 
for  those  involved.  But  consensus,  by  direct  contrast, 
will  necessitate  forming  some  bonds  across  the 
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fragmented  groups.  While  fragmentation  is  essential 
for  the  experiments,  those  fragments  must  also  hold 
the  potential  for  bonds  of  community  that 
consensus  will  eventually  require.  Users  come  lately 
to  this  gathering,  and  many  may  not  join  until  later  in 
the  generational  evolutions.  But  user  participation 
must  have  the  potential  to  be  realized,  even  at 
adoption  of  the  standard. 

3.5  THE  OPEN  ENVIRONMENT 

What  is  the  "open  environment"  which  is  now  a 
commonplace  across  the  industry?  That  is  what  we 
have  called  the  consensus  phase.  (Since  the  notion 
of  open  is  meant  to  connote  access,  the  word  might 
have  been  used  for  the  eariier  experimentation 
phase,  when  the  competition  of  ideas  requires 
access  for  creative  input.  But  convention  has  instead 
assigned  "open"  to  the  constrasting  access  that 
standards  afford,  in  the  later  phase). 

What  does  an  open  environment  require?  Principally 
that  consensus  be  complete.  However,  firms  often 
prefer  to  continue  the  monopoly  rents  that  they  have 
rightly  enjoyed  during  the  experimentation  phase, 
when  the  technology  was  still  divided  into 
proprietary,  non-interoperating  trials.  Whether  full 
consensus  is  implemented  and  interoperation  is 
really  "open"  depends  in  some  large  part  on  how  the 
firms  involved  may  define  their  targets.  Do  they 
prefer  the  higher  per  unit  profits  that  accrue  from  the 
proprietary,  non-consensus  market?  Or,  do  they  see 
themselves  as  part  of  a  process  that  evolves  systems 
which  interoperate  -  so  that  they  find  satisfaction  in 
a  transition  to  larger  volumes  during  a  consensus 
phase,  though  the  profits  may  be  less  per  unit  (but 
probably  not  as  low  as  a  strict  commodity  would 
imply)? 

Ultimately,  an  open  environment  depends  for  its 
success  on  being  part  of  a  dynamic  process.  In  time 
that  will  mean  foregoing  the  standard  that  has 
enabled  the  current  round  of  openness,  to  make  way 
for  a  future  round  of  more  basic  innovation.  Here 
again  the  user  plays  a  pivotal  role.  Only  by  being 
interested  in  moving  beyond  today's  non-routine 
technology  does  the  user  encourage  a  spirit  of 
continuing  change,  and  a  next  round  of  innovation. 

Now,  let's  turn  to  some  particulars  of  the  standards 
process.  Let's  look  at  the  process  closer  up  - 
particulariy  as  standards  making  is  practiced  today... 

4.  STANDARDS,  INTERNATIONAL  ORGANIZATIONS 
AND  THE  USER 

The  international  organizations  most  directly 
concerned  with  standards  in  the  converging  technical 
fields  of  telecommunications,  information  technology 
and  broadcasting  are  the  ITU,  the  ISO  and  the  lEC. 
All  three   are  making   considerable    efforts  to 


accelerate  their  processes  and  to  allow  for  a  more 
open  process  of  participation  In  the  setting  of 
standards. 

4.1  ACCELERATING  THE  ADOPTION  OF 
STANDARDS 

Efforts  are  being  made,  on  various  fronts,  to  make 
the  standards  process  more  dynamic,  rapid  and 
responsive  and  to  reduce  duplication  of  effort. 

ITU's  Resolution  2  (Melbourne,  1988),  "Approval  of 
new  and  revised  Recommendations  (7)  between 
Plenary  Assemblies",  which  concerns  the  work  of  the 
CCITT,  allows  for  an  accelerated  process,  subject  to 
certain  conditions  being  satisfied.  Both  the  ISO  and 
the  lEC  are  committed  to  speeding  up  the  standards 
process  with  I  EC  having  reduced  the  time  for 
standards  approvals  down  from  three  years  to  14 
months  (8).  All  three  bodies  are  encouraging  the 
adoption,  where  possible,  of  international  rather  than 
separate  national  standards.  For  example,  lEC  has 
an  agreement  with  CENELEC  that  no  new  European 
work  will  be  started  on  a  standard  if  an  lEC  standard 
exists  or  if  work  has  already  started  in  the  lEC. 

In  addition,  arising  from  the  work  of  the  ITU'S  High 
Level  Committee,  an  Electronic  Information  Exchange 
(T eledoc)  offers  new  methods  for  electronic  access 
to  CCITT-related  documents  and  information 
including  faster  electronic  handling  and  output  of 
CCITT  documents.  It  has  been  developed  by  ITU 
headquarters  for  the  exchange  of  information  and 
documents  between  the  CCITT  and  its  members. 
Now  under  development,  it  offers,  among  other 
things,  circulars,  lists  and  summaries. 

4.2  THE  ITU'S  HIGH  LEVEL  COMMITTEE  (HLC) 

Perhaps  the  most  significant  effort,  on  behalf  of  the 
ITU,  to  come  to  grips  with  the  changing  nature  of 
telecommunication,  information  technology  and 
standards  is  to  be  found  in  the  report  of  the  ITU's 
High  Level  Committee  (9)  The  Report  states  that  the 
ITU's  roles  in  standardization,  regulation  and 
development  must  be  streamlined  to  keep  up  with 
the  pace  of  change.  It  proposes  an  "invigoration  of 
the  Union's  standardization  function".  Among  other 
suggestions,  the  Committee  suggests  that 
telecommunications  manufacturers,  service  providers 
and  users  should  play  a  larger  role  in  the  decision- 
making and  strategic  planning  processes  of  the  ITU. 
The  HLC  recommends  the  creation  of  a  new 
Standardization  Sector,  standardization  conferences 
and  work  programs  which  would  reflect  the  rapidly 
changing  needs  for  standardization  in  the 
telecommunication  market-place.  The  HLC 
encourages  greater  private  sector  and  business  user 
participation  in  the  standards  process.  Finally,  they 
make  specific  mention  of  the  practice  of  ITU 
Administrations  to  consult  users  and  other  interests 
in  developing  national  positions  and  encourage  this 


practice,  particularly  in  respect  of  the  interests  of 
small  end  users,  including  individual  customers.  They 
see  a  role  for  users  in  contributing  views  on  what 
standards  need  to  be  developed  and  in  what  time- 
frame. 

4.3  USER  INVOLVEMENT  -  MEMBERSHIP 

The  term  "member"  has  a  specific,  legal  definition  in 
international  organizations.  For  example,  "member" 
is  defined  in  the  Convention  of  the  ITU  and  includes, 
as  far  as  the  CCITT  is  concerned,  member 
Administrations  of  the  ITU,  recognized  private 
operating  agencies,  scientific  or  industrial 
organizations  and  international  organizations 
pai  licipating  in  the  work  of  the  study  group  in 
question.  One  Df  these  international  organizations  is 
INTUG  -  a  user  group. 

The  International  Organization  for  Standardization 
(ISO)  is  a  worldwide  federation  of  national  standards 
bodies  with  90  members,  one  in  each  country. 
Correspondent  members  are  normally  organizations 
in  a  developing  country  which  does  not  yet  have  its 
own  national  standards  body.  Correspondent 
members  do  not  take  an  active  part  in  the  technical 
work  but  are  entitled  to  be  kept  informed  about  the 
work  of  interest  to  them.  There  were  18 
correspondent  members  as  of  January  1992.(10)  The 
lEC's  members  are  national  committees,  which  are 
required  to  be  as  representative  as  possible  of  all 
electrical  interests  in  the  country  concerned. 

While  user  participation  may  be  limited  in 
inte-national  bodies  to  members,  the  possibility  for 
users  to  participate  exists  in  national  bodies.  It  is 
possible  for  even  small  companies  to  participate 
directly  in  their  national  standards  organizations  or, 
more  likely,  through  membership  in  associations  who 
partlpate  in  national  standards  bodies.  Large 
companies,  such  as  the  telecommunications 
companies  and  computer  firms,  may  have  an 
excellent  understanding  of  the  potential  needs  of 
certain  user  groups  since  they  may  also  represent  a 
large  potential  future  market  for  the  company's 
products.  Finally,  government  representatives  attend 
many  international  standards  meetings  and  may  have 
accumulated  a  knowledge  of  user  needs. 

The  ITU  has  taken  many  steps  to  encourage 
developing  country  participation  in  standards  work 
but  th*s  issue  remains  a  major  challenge.  The  High 
Level  Committee  report  identifies  the  need  to 
increase  developing  country  participation  as  a  matter 
of  concern. 

5.  COOPERATION  IN  INTERNATIONAL  STANDARDS 
SETTING 

There  is  close  cooperation  among  the  TU,  ISO  and 
lEC   and   between    each   of  them   and  other 
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International,  regional  and  national  standards  bodies. 
Several  significant  steps  have  been  taken  which 
made  it  potentially  easier  for  users  to  understand  the 
standards  process.  These  are: 

5.1  TSAG 

The  ITU  is  currently  studying  the  creation  of  a 
Technical  Standardization  Advisory  Group  (TSAG) 
which  would,  among  other  things,  foster  cooperation 
and  coordination  and  provide  advice  to  assist  the 
harmonization  of  work  with  other  relevant  bodies 
inside  and  outside  the  ITU. 

5.2  COMMON  TEXT 

ISO  and  ITU  (CCITT)  now  follow  common 
procedures  and  produce  a  common  text  which,  to 
the  benefit  of  the  user,  is  identical  word  for  word. 

5.3  RATIONALIZATION 

There  has  been  a  rationalization  of  work  in  the  field 
of  information  technology  as  exemplified  by  the  joint 
ISO/IEC  technical  committee  ISO/IEC  JTC1,  set  up 
in  1987-88.  It  is  interesting,  since  our  focus  on  the 
future  uses  digital  multimedia  as  an  example,  to 
summarize  those  sub-committees  (SCs)  concerned 
with  multimedia  under  JTC1.  These  are: 

SC  6  :  Telecommunications  and  information 
exchange  between  systems; 

SC  18:  Document  processing  and  related 

communication  (includes  multimedia  and 
hypermedia  model/framework); 

SC  24:  Computer  graphics  and  image  processing 
(Standardization  of  interfaces,  in  windowed  and 
non-windowed  environments  for: 

-  computer  graphics; 

-  image  processing; 

-  Interaction  with  and  visual 
presentation  of  information.) 

SC  29:  Coded  representation  of  audio,  picture, 
multimedia  and  hypermedia  information. 
(Multimedia  is  defined  in  SC29  as  the  property 
of  anything  to  handle  several  media  - 
synchronization). 

The  work  of  this  last  SC  covers  the  rapidly 
expanding  areas  of  information  and  entertainment. 
Typical  of  .  other  sub-committees,  there  has  been 
intense  ir  jrnational  Involvement  in  SC  29  including 
technical  experts  from  15  countries.To  further 
indicate  the  wide  area  of  cooperation,  it  should  be 
noted  that  SC29  draws  on  the  coding  work  of  JPEG, 
JBIG,  MPEG  and  MHEG.  (11) 


6.  NEW  REALITIES 

The  international  organizations  have  made 
considerable  progress  in  improving  both  the  speed 
and  accessibility  to  standards  making  and  are 
Increasingly  offering  new  opportunities  for  user 
participation.  What,  then  is  the  motivation  for  users 
to  participate,  and  who  might  the  users  represent? 

6.1  NEW  STAKEHOLDERS  IN  STANDARDS  AND  IT 
PRODUCTS 

Users  of  information  technology  products  and 
sen/ices  are  increasingly  to  be  found  in  the 
government  and  social  sectors  where  budgets  are 
declining  and  capital  budgets  are  under  constant 
scrutiny.  IT  products  and  telecommunications 
services  are  becoming  a  proportionally  higher 
percentage  of  these  budgets.  Even  in  the  private 
home,  IT  products  are  becoming  a  more  significant 
proportion  of  an  individual's  personal  property. 
However,  business,  social  sen/ice,  government  or 
individual  users  are  unlikely  to  have  set  aside  funds 
to  participate  in  standards  making.  Those  that  would 
wish  to  do  so  will  find  that  the  standards  process  is 
both  highly  specialized  and  costly.  With  the  growing 
stress  on  the  adoption  of  international  standards,  the 
ability  to  afford  the  high  cost  of  international  travel 
and  living  has  been  added  to  the  need  for  a 
sophisticated  technical  knowledge  as  the  price  of 
admission  to  meetings  of  standard  setting  bodies. 
Many  standards  meetings  are  long  and  protracted, 
take  place  over  a  period  of  years,  and  are  held  in 
highly  expensive  cities  such  as  Geneva.  In  reality, 
while  there  has  been  a  growing  participation  in 
standards  bodies  by  users,  these  have,  for  the  most 
part,  been  highly  sophisticated  large  users. 

6.2  INCREASiNG  COMPLEXIPr' 

To  further  compound  the  challenge  of  user 
participation,  the  standards  setting  process,  already 
complex  In  the  telecommunications,  information 
tochnoiogy  and  broadcast  and  entertainment  fields 
will  become  even  more  complex  as  the  three  areas 
converge.  Since  the  late  1980s,  there  has  been  a 
growing  number  of  Interactive  multimedia  projects 
and  new  products  appearing  in  the  marketplace. 
Many  are  aixTied  at  the  educational  market.  These 
were  initially  concerned  with  the  convergence  at  the 
personal  computer  of  three  major  communications 
technologies  -  print,  audio  and  video.  Standards  in 
these  "desk-top"  applications  deal  with  things  such 
as  data  representation  and  user  interfaces.  (12). 
However,  the  recent  decline  in  the  costs  to  use  high 
speed  networks,  and  the  offering  of  ISDN  tariffed 
services,  has  introduced  lower  cost 
telecommunications  and  the  potential  for  multimedia 
"at  a  distance".  The  emergence  now  of  multimedia 
communications  applications  combining  images, 
sound  and  data,  promises  to  create  a  new  set  of 
standards  questions.  The  end  user,  the  individual. 


will  be  offered  a  plethora  of  options  to  chose  from, 
and  the  ability  to  create  a  unique  information 
environment  to  fit  his  or  her  needs.  AH  of  this  will 
take  place  in  a  multi-vendor  environment  complete 
with  its  mix  of  international  and  proprietary 
standards.  Applications  at  the  desk-top  and  in  the 
home  entertainment  field  will  place  the  onus  for 
choice  as  much  on  the  individual  as  on  the  sen/Ice 
provider. 

7.  A  1998  SCENARIO 

Standards  making,  as  mentioned  earlier  is  essentially 
a  "pre-market"  process.  To  be  able  to  understand 
where  we  are  today  in  this  process,  we  need  to  look 
sufficiently  far  into  the  future  to  be  able  to 
hypothesize  a  reasonable  scenario  of  future  products 
and  services,  and  yet  not  far  enough  to  lose  the 
thread  of  the  potential  influence  of  user  participation 
in  the  standards  process.  Let's  chose  a  scenario 
which  will  affect  us  all  -  multimedia  in  the  home  circa 
1998.  (13) 

Now  in  1998,  digital  interactive,  multimedia 
applications,  linked  by  intelligent  telecommunications 
networks  have  entered  the  North  American  home. 
(14)  The  drivers  for  these  applications  emerged  from 
transmission  sytems  (ISDN,  cable,  standard 
telephone)  coupled  with  compression,  a  shift  to 
digital  from  analogue  and  a  dramatic  improvement  in 
storage  devices.  Using  1992  industry  structure 
definitions  we  now  have  access  to  : 

Bandwidth  on  demand  from  the  telecommunications 
suppliers  providing  voice,  image,  fax,  data  and 
almost  real  time  video  through  an  intelligent, 
interactive  network; 

A  highly  sophisticated  home  entertainment  center 
featuring  CD-ROMs  with  interactive  programming; 

An  interactive  broadcasting/cable  user  controlled 
program  delivery  system  offering  a  multiplicity  of 
digital  television,  sound,  image  and  data  services; 

A  powerful  home  computer  system  offering 
informational,  educational,  work  and  entertainment 
applications  linke.-d  to  other  computers  via  user 
defined  telecommunications  networks.  The  list  of 
functions  is  endless.. .text,  video,  image,  digital 
photography,  audio,  database  access,  paperless 
facsimile,  desk-top  videoconferencing,  multimedia 
Information  retrieval. 


7.1   NOT  YET  THE  PERFECT  WORLD 

Traditional  definlnitions  and  boundaries  are  blurring. 
Telecommunications,  the  computer,  broadcasting 
and  home  entertainment  have  almost  become  a 
hybrid  -  but  not  quite.  The  flat  panel  display  on  my 


computer  offers  a  much  better  display  for  the  type  of 
text  and  graphics  and  the  exciting  multimedia 
presentations  delivered  to  me  by  the  broadcaster 
than  the  lower  quality  I  get  from  my  NTSC  television 
screen.  My  new  read /write  optical  disk  drive  could 
be  useful  for  all  of  my  multimedia  applications,  but 
I'm  still  looking  for  the  right  black  box  to  make  some 
of  the  connections.  The  interfaces  to  some  nf  the 
interactive  services  and  applications  still  needs  work. 
I  get  lost  retrieving  Information  from  some  of  the 
services. 

The  scenario,  and  the  problems,  may  be  hypothetical 
but  the  possible  conclusions  are  all  too  real.  User 
applications  and  user  Interfaces  will  need  a  lot  of 
attention  if  the  full  potential  of  the  multimedia  word  is 
to  be  realized.  Definitions  and  boundaries  become 
blurred  and  responsibilities  compounded.  Our  short 
scenario  involves  all  of  the  standards  bodies 
mentioned  earlier  working  in  cooperation  and  ai 
speed.  How  can  the  user,  even  our  hypothetical 
home  user,  play  in  this  game? 

8.  THEORETICAL  MECHANISMS  FOR  GREATER 
USER  INVOLVEMENT 

There  is  obviously  no  single  answer,  but  some 
theoretical  mechanisms  for  ensuring  a  greater 
involvement  into  the  standards  setting  process  can 
be  postulated.  Two  characteristics  emerge  from  the 
above  discussion.  First,  the  scale  of  the  introduction 
of  information  technology  (Including 
telecommunications  and  broadcasting)  products  and 
services  into  the  market  is  large  enough  to  be  viewed 
as  a  mass  market  issue.  Second,  the  leap  from  today 
to  the  mass  market,  open  information  world  of  the 
late  90*s  requires  bridging  mechanisms.  We  can 
probably  postulate  further  that  although  the  issue 
affects  the  mass  market,  the  number  of  people  who 
will  in  practice  wish  to  participate  are  relatively  few 
even  if  the  constraints  of  cost  and  expert  knowledge 
could  be  removed.  The  following  then  are  early 
suggestions  for  bridging  mechanisms  which  would 
begin  to  see  a  wider  public  appreciation  and, 
hop:,fully,  bring  the  mass  market  user  into  the 
standards  development  process. 

8.1  A  LAYMAN'S  VIEW 

The  highly  technical  and  complex  nature  of  specific 
standards  can  mask  the  essential  simplicity  of  the 
actual  application  of  a  product  or  service.  The 
engineer  might  struggle  with  the  difference  In 
decibels  of  a  clear  or  unclear  signal.  The  layman  will 
simply  say  that  it  Is  audible  or  it  is  not.  The  layman's 
conclusion  is  a  useful  input  to  standardization  and  is, 
of  course,  already  obtained  through  user  trials  of 
emerging  products.  Layman's  conclusions  could  be 
obtained  through  other  fora  such  as,  for  example, 
user  "focus  groups".  Further,  a  number  of  science 
writers  do  an  excellent  job  of  explaining  complex 
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technical  matters  in  popular  terms.  Perhaps  they 
could  be  encouraged  to  help  "demystify"  the  complex 
world  of  standards  and  technical  innovation. 

8.2  INDUSTRY  FUNDED  INFORMATION  SEMINARS 

Large  companies  could  fund  information  seminars 
dealing  with  standards  -  this  could  be  done  under  the 
auspices  of  the  ITU/ISO  and  lEC  to  avoid  the 
implication  that  companies  are  influencing  the 
standards  process.  User  representatives  could  be 
invited  to  attend  these  seminars; 

8.3  INDUSTRY    FUNDED,  ELECTRONICALLY 
ACCESSIBLE  BACKGROUND  PAPERS 

Companies  could  fund  the  preparation  of 
background  papers  on  standards  issues.  These 
papers  could  be  published  or  made  available 
eiearonically  through  the  information  systems  now 
being  set  up  by  international  and  national  standards 
bodies: 

8.4  A  WINDOW  INTO  THE  STANDARDS 
COMMITTEES 

Standards  committees  and  working  groups  could 
open  up  their  meetings  for  a  session.  User  groups 
could  be  encouraged  to  meet  with  them  to  exchange 
views  on  the  standards  under  discussion  and  their 
user  implications 

9.  DEVELOPING  COUNTRIES 

Developing  countries  will  undoubtedly  need  to 
consider  the  implications  of  convergence  and 
multimedia  applications  in  their  plans.  Convincing 
arguments  have  already  been  put  forward  in  papers 
by  experts  from  developing  countries  which  stress 
the  importance  of  standardization  in  meeting  the 
hopes  and  aspirations  of  the  developing  countries. 
(15)  Each  of  the  suggestions  above  could  be  applied 
to  the  developing  world,  and,  perhaps  under  the 
auspices  of  the  ITU,  given  particular  attention.  In 
particular,  holding  meetings  in  developing  countries, 
and  offering  short  seminars  on  the  subject  under 
discussion,  could  focus  on  particular  problems  facing 
the  developing  world  in  the  area  under  discussion. 
The  High  Level  Committee  has  already 
recommended  that  the  Standardization  Bureau  of  the 
ITU  extract  and  group  matters  under  active  study 
which  may  be  of  particular  interest  to  developing 
countries. 


10.  CONCLUSIONS 

User  participation,  an  essential  element  in  the 
process  of  standardization  and  innovation,  will 
become  more  important  as  telecommunications, 


information  technology  and  broadcasting  converge 
around  digital,  interactive,  communications  linked 
multimedia  applications.  Informed  users  will  be 
motivated  to  participate  as  a  reflection  of  the  growing 
business  and  personal  embedded  investment  in 
telecommunications  and  IT  products.  International 
standards  organizations  have  already  shown  their 
intention  to  streamline  standards  activities,  to  permit 
greater  access  and  to  encourage  user  participation 
although  the  role  of  developing  countries  remains  a 
challenge.  Users  and  standards  bodies  now  enter  a 
period  of  experimentation  as  they  explore  the 
parameters  of  this  new  spirit  of  cooperation. 
Technologists  need  to  create  a  more  open  and 
informed  environment  while  users  need  to  develop 
ways  of  expressing  their  interests  and  concerns.  A 
new  consensus  can  be  developed  by  adopting 
bridging  mechanisms  which  allow  both  communities 
to  work  together  and  engage  in  a  more  open,  needs 
based  process  for  the  evolution  of  new  standards. 
The  end  result  could  be  a  more  harmonious 
integration  of  new  products  with  user  needs  and 
requirements  to  the  benefit  of  both  users  and 
industry. 
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Abstract 

The  re-definition  of  European  Telecommunications  services  in  the 
context  of  the  European  Community  gives  rise  to  the  use  of  new  methods 
of  regulation  which  incorporate  extensively  consensus-driven 
mechanisms  of  standards  generation  and  use.     The  context  of  this 
regulatory  environment  and  the  part  played  by  the  standards  upon  which 
it  relies  is  set  out. 


"Europe  is  very  European":  this 
statement  suras  up  in  a  few  words  the 
reality  of  telecommunications  provision 
and  infrastructure  throughout  that 
continent.    All  recognise  that  the  PTT 
monopoly-monopsony  environment 
originated  from  that  region  (and  was 
subsequently  exported  to  European 
colonies  world-wide);     the  stimulus  of 
economic  and  social  necessity  within 
Europe  subsequently  created  other 
related  institutions,  some  now  with  a 
global  context.     It  is  no  accident  of 
geography  that  the  ITU  is  based  in 
Geneva . 

Europe  has  undergone  in  a  very  general 
sense  an  economic  and  social  evolution 
during  the  last  half-century  not 
experienced  elsewhere;     since  mid  1940, 
its  commerce  and  industry  has  been 
rebuilt,  and  its  social  rules  re- 
defined.    Telecommunications  has  been  a 
major  component  of  this  post-war 
reconstruction  plan.     Since  the  late 
1950's,  the  embryo  of  pan-European 
economic  harmony  has  grown;     today,  the 
European  Economic  Community  as  an 
integrated  macro-National  market  force 
in  our  world-wide  community  is  a 
reality.     Its  telecommunications  goods 
and  services  penetrate  to  greater  or 
lesser  extent  the  markets  of  the  world 
including  the  Pacific  region,  and 
thereby  expose  internationally  all 
regions  to  European  technology  and  to 
European  policies  which  to  a 
significant  extent  define  and  determine 
that  technology. 

The  fundamental  constitutional 
structure  of  the  European  Economic 
Community  is  based  upon  a  vast 
collection  of  multilateral  agreements 
of  treaty  status,  collectively  referred 
to  (somewhat  loosely)  c  *.  "The  Treaty  of 
Rome".     The  qlue  of  economic 


interdependence  holds  member  States 
together:     There  is  no  pan-European 
militia  to  enforce  the  sustained 
Community  membership  of  any  member 
State.     Enforcement  of  Community-wide 
policies,  regulations,  or  other  rules 
rests  ultimately  with  a  member  State 
itself  following  agreement  with  its 
partners  to  adopt  and  hence  (according 
to  its  national  political  and  legal 
strictures)  to  implement  such  rules  on 
a  national  basis. 

This  environment,  of  course,  sets  the 
context  and  determines  the  methodology 
of  telecommunications  resource 
management  as  it  does  for  every  other 
commercial  or  industrial  activity.  In 
pursuing  this  principle  of  government 
by  agreement  and  of  consensus  (defined 
as  the  absence  of  formal  opposition), 
particular  methods  to  support  the 
development  of  pan-European  conaaonality 
and  to  ensure  sustained  compliance  with 
that  commonality  must  be  identified, 
promulgated,  and  operated.  This 
process  takes  time.     Given  the  time 
spent,  the  result  of  such  pervasive 
deliberations    produces  a  highly  stable 
compromise  with  few,  if  any,  national 
variations  from  a  common  theme.  Given 
the  diverse  nature  and  sheer  quantity 
of  interested  parties  and  the  need  to 
recognise  the  particular  concerns  of 
each  in  the  generation  of  such  an 
agreed  compromise,  the  administrative 
and  bureaucratic  structxires  which 
result  have  a  complexity  in  a  number  of 
dimensions . 

As  the  Community  begins  to  mature,  its 
further  evolution  clearly  exposes 
visibly  an  eii.phasis  upon  the  need  to 
provide  Community- wide  equivalence  in 
the  access  to  and  use  of 
telecommunications  infrastructure  for 
free  and  unrestricted  information  flow. 
It  is  perhaps  right  that  in  the 
formative  years  of  the  community. 
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telecoTOTOunications  was  left  as  a 
national  matter;     it  is  undoubtedly 
right  that  the  Community  as  a  whole  now 
should  place  some  focused  initiative  on 
the  methods  of  supporting  change  from 
nationally  idiosyncratic  to  Community 
common  telecommunications  services  and 
a  telecommunications  infrastructure  to 
support  those  services. 
It  is  this  goal  which  has  fostered  a 
number  of  Community  initiatives  in  the 
telecommunications  field  during  the 
last  decade.     Many  of  these  initiatives 
are  widely  known:     the  formation  of  a 
European-wide  telecommunications 
standards-writing  machine  (ETSI)  is  but 
one  of  these. 


THE  ROLE  OF  REGULATION 


There  are,  of  course,  many  ways  to 
crack  a  nut.     The  particular  method  one 
chooses  is  indeed,  somewhat  determined 
by  the  nut  in  question.  The 
telecommunications  resource  of  any 
nation-state  is  made  up  of  many 
components,  and  in  order  to  redefine 
its    method  of  management,  a  number  of 
linked  procedures  and  institutions  to 
support  and  to  implement  those 
procedures  must  be  established.  The 
underlying  requirement  that  consensus 
be  a  common  theme  provides  no 
simplification. 

Moreover,  ths  telecommunications 
environment  presents  a  special 
challenge:     the  efficacy  of  symmetric 
resource  management  across  national 
borders  depends  extensively  upon 
national  technology.     it  is  difficult 
(some  say  impossible)  to  uncouple  the 
provision  and  use  of  telecommunications 
services  from  the  electronics,  physics, 
and  integrated  circuits  which  are  the 
rule-makers  of  its  infrastructure 
architecture,     a  single  technical 
parameter  can  render  a  regulatory 
objective  achievable  only  at  grossly 
uneconomic  cost  or  indeed  not  at  all; 
a  straight  forward  regulatory  principle 
can  be  frustrated  or  rendered 
impossible  to  achieve  by  one  or  more 
technical  parameters  or  by  the 
technical  implications  of  such 
parameters.     This  interrelationship  of 
the  legal  and  economic  world  of  the 
regulator  and  the  hardware-software 
world  of  the  telecomms  technologist 
provides  an  endless  feast  for  those 
with  a  debating  appetite,     and  these 
two  worlds  do  not  of  themselves 
proscribe  a  convergent  path  for  such 
debates. 

It  is  perhaps  worth  noting  that  this 
disparity  tends  to  be  less  significant 
within  a  given  nation-state  which  has 
grown  up  with  its  telecommunications 
infrastructure  than  it  is  between 
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countries  which  have  different 
historical  evolution.     Hence  the  re- 
definition of  North  American  telecomms 
regulation  involved  setting  out  rules 
for  using  differently  a  given 
technology;     this  is  in  stark  contrast 
to  European  re-regulation,  which 
requires  technical  definition  of 
signif icantly  different  infrastructures 
and  subsequent  aJb  initio  regulatory 
rules  for  that  service  delivery  and  use 
which  the  different  technologies  in 
various  member  States  might  permit.  A 
second  regulatory  step,  of  defining  a 
migration  path  towards  greater 
technical  commonality  between  countries 
and  choosing  that  path  to  be  consistent 
with  regulatory  objectives  for  re- 
defined network  access  and  service 
delivery,  must  clearly  follow. 

It  has  already  been  mentioned  that  the 
articulation  and  implementation  of 
'Federal  regulations'  within  the 
European  Community  is  in  large  measure 
in  contradistinction  to  its 
constitutional  position;  regulatory 
dimensions  exist  within  the  Community 
at  large  and  within  each  of  its  member 
States,  and  these  regulatory  positions 
may  well  be  different  in  kind  or  in  the 
extent  or  nature  of  their  development. 
In  consequence,  two  discrete  regulatory 
roles  -  those  of  the  Community  and 
those  of  its  member  States  -  are  found. 
Much  effort  has  been  spent  and  no  doubt 
will  continue  to  be  spent  in 
identifying  the  machinery  needed  to 
forge  effective  and  working  links 
between  thsse  interests. 

A  further  consideration  is  that  of  the 
dissimilarity  across  nation-states. 
The  national  regulatory  constraints  and 
targets  in  France,  for  example,  are 
unlikely  to  be  similar  to  those  found 
in,  say,  Italy.     And  neither  could  be 
expected  to  relate  closely  to  the 
regulatory  environment  in,  say,  Greece. 

It  seems  clear  tnat  the  re-definition 
of  European  telecommunications  must 
involve  the  Community  itself  (by  way  of 
the  European  Commission)  and  of  each 
member  state  (by  way  of  its  particular 
approach  to  the  telecomms  aspect) . 
These  aspects  of  Community  regulation 
are  set  out  below. 

The  Cowiuiiity  Di Mens  ion 

Telecommunications  as  a  consolidated 
community  resource  is  seen  by  the 
European  Commission  and  by  the  Council 
of  Europe  as  a  significant  component  of 
further  economic  and  social  evolution 
and,  indeed,  integration  throughout 
the  European  Economic  Space.  Emphasis 
upon  its  re-alignment  better  to  serve 
those  objectives  has  developed  during 
the  last  decade,  and  the  Commission  has 
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implemented  a  number  of  supporting 
initiatives. 

These  centre  about  the  overall 
consideration  of  the  telecommunications 
resource  as,  in  the  main,  a  basket  of 
information  transfer  or  transport 
services.     From  this  aspect,  the 
secondary  issues  of  technical 
infrastructure  and  terminal  equipment 
naturally  follow.    This  is  not  to  say 
that  networks  and  terminals  are 
forgotten;    much  Community  resource  has 
been  expended  and  continues  to  be 
dedicated  to  these  particular  areas  of 
concern  (the  formation  of  ETSI  is  but 
one  example).     Yet,  the  general 
consideration  remains  service  based. 

There  are  clearly  both  historical 
variations  and  inconsistencies  and 
future  developments  to  be  considered  in 
this  light:     Community  policy  has 
concentrated  upon  both.     The  policy 
thrust  includes  programmes  to  extend 
universally  service  provision  to  areas 
within  member  States  and  their 
neighbours  not  well-served  with 
infrastructure,  to  set  out  mechanisms 
to  develop  equitable  service  and 
service  accessibility  in  areas  where 
existing  infrastructure  is  able  to 
support  demand,  and  to  identify 
leading-edge  technological  approaches 
to  the  telecommunications  needs  of  the 
future.     In  parallel,  the  pan-European 
consistency  of  user  parameters  is  of 
concern;     numbering  strategies  and 
equitable  tariff  structures  are  high  on 
the  priority  list  of  re-definition. 

Community  legislation  is  (and  must  be) 
short  on  regulation  and  very  long 
indeed  on  direction;     that  is  to  say, 
given  the  imposed  restrictions  upon 
regulatory  methodology  arising  from  a 
non-Federal  structure  and  hence  the 
(predominant)  role  of  the  member  State 
and  its  legislative  framework  the 
essence  of  the  Community- wide  role  a 
regulator  must  pragmatically  assume  is 
one  of  consultation,  consensus  (or  at 
worst  qualified  majority  voting),  and 
direction  to  member  states.  This 
direction  is  articulated  by  means  of 
Directives  agreed  in  the  normal  way  by 
the  Council  (composed  of  members  of 
Government  from  all  member  states),  and 
then  addressed  to  member  States  for  the 
purpose  of  their  approximation  of  the 
content  of  the  Directive  to  their 
national  laws. 

This  process  maintains  the  distance 
between  National  sovereignty  and 
Community  policy  and  at  the  same  time 
permits  the  spirit  of  a  Directive  to  be 
applied  throughout  its  member  States. 
It  should  be  noted  that  so  long  as 
national  law  is  the  principal  vehicle 
for  implementing  Community  polic\ 
using  a  procedure  such  as  this  is  often 


the  only  way  to  proceed:  legal 
structures  in  the  member  States  differ 
widely  in  their  method  of  statute 
generation  and  application. 

Nonetheless,  the  system  seems  to  work: 
any  niomber  of  Directives  on  issues 
ranging  from  telecommunications  to 
agriculture  have  been  introduced  into 
member  States'  legislative  fabric  and 
have  largely  achieved  Community-wide 
implementation  to  a  considerable  degree 
of  uniformity.    The  nature  of  this 
process  delimits  the  role  of  the 
Community  Regulator  to  one  of  direction 
to  member  States  following  extensive 
consultation  with  member  states  and 
with  other  interests,  and  passes  to  the 
National  Regulator  a  central  rolo  in 
implementing  this  direction. 

The  National  DiBension 

The  Community  Green  Paper  on 
telecommunications,  published  in  1987, 
proposed  fundamental  structural  changes 
to  the  traditional  European  PTT.  Aimed 
at  supporting  the  development  of 
certain  types  of  competition  in  the 
telecommunications  market  the 
separation  of  the  regulation  and  type 
approval  powers  from  each  other  and 
from  the  network  development  and 
operation  sectors  precipitated  this 
development.     This  separation  is  now 
largely  complete  throughout  the 
Community.    The  effect  of  such  a  step 
has  been  the  creation  of  a  new 
regulatory  dimension. 

The  PTT  model  of  monopoly  supply  of 
infrastructure,  services,  and  terminals 
(and,  by  implication,  all  regulation 
thereof)  has  been  recast  into 
independent  sectors;    the  new 
regulation  function,  as  a  separate 
activity,  becomes  more  visible  to 
supplier  and  to  user  and  includes  to  a 
large  extent  opportunities  for  debate 
and  public  (rational)  decision-making 
in  the  areas  of  terminal  market  entry 
and  supply  of  services.     The  national 
dimension  of  this  restructuring  has 
created  certain  structural 
irregularities  from  member  state  to 
member  State,  but  this  is  consistent 
with  the  concepts  within  the  Community 
Constitution.     National  differences, 
related  to  the  historical  dimension  of 
the  part  each  PTT  played  in  provision 
of  telecommunications  will  diminish  as 
Community-wide  markets,  led  by 
Community-wide  standards  to  define  and 
to  harmonise  those  markets,  evolve. 

Perhaps  the  central  point  is  simply 
that  the  telecommunications  environment 
throughout  the  Community  is  changing  in 
a  single  direction  but  at  the  pace  and 
to  the  extent  appropriate  to  each 
member  State's  particular  needs  and 
concerns.    Said  another  way,  Europe  is 
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re-regulating  its  telecciams  resource  by 
consensus  rather  than  by  dictum. 

THE  PLACE  FOR  STANDARDS 

The  partition  of  the  telecoininuni  cat  ions 
resource  into  marketable  elements  is  an 
activity  which  cannot  begin  without 
deterministic  definitions  of  those 
elements.     This,  then,  is  in  part  the 
role  which  standards  must  adopt.  It 
is,  to  considerable  extent,  a  role 
which  (for  telecommunications)  is  new. 
The  (traditional)  PTT  model  uses 
specifications  which  set  out  the  nature 
of  goods  and  services  the  monopoly 
might  supply;     the  free  market  relies 
npon  technical  recommendations  as 
guidelines  for  innovative  design  to  a 
. ohesive  and  normative  core.  The 
standard  is  perhaps  a  half-way  house; 
it  plays  a  key  role  in  implementing  and 
sustaining  the  re-regulated 
telecommunications  resource  of  Europe. 

Control  of  market  entry  which  is  in  the 
hands  of  the  market  place  itself 
creates  a  dynamic  yet  ordered 
environment.     European  Standards 
contribute  in  principal  measure  to  that 
control.     Generated  by  all  with  equal 
voice  using  consensus,  they  set  out  a 
deterministic  measure  of  market  entry 
targets  able  to  be  independently  and 
objectively  assessed.     Used  by  the 
regulator,  they  set  the  legal  basis  for 
entering  the  market  and  for  complying 
with  market  parameters. 

European  Telecommunications  Standards 
are  written  by  members  of  recognised 
European  Standardisation  Bodies  and 
coordinated  and  managed  by  the  European 
Telecommunications  Standards  Institute 
(ETSI);    those  specific  to 
telecommunications  matters  (as 
contrasted  with,  for  example, 
electrical  safety  or  matters  of 
electrical  interference)  are  wholly  the 
responsibility  of  ETSI.     It  is 
instructive  to  note  how  and  by  whom 
they  are  used,  and  how  and  by  whom  they 
are  written. 

Standards  and  Regulation 

European  Telecommunication  resource 
management  derives  its  Regulations  from 
the  text  of  standards  written  from  the 
outset  to  be  used  as  Regulations. 
Requested  by  the  European  Commission  or 
by  the  marketplace  itself,  these 
documents  have  a  deterministic  form 
which  allows  for  their  application 
either  technically  or  legally  without 
equivocation.     Generated  from  the 
outset  by  the  Members  of  ETSI,  the 
content  represents  a  consensus  view  of 
those  members'  interests.  The 
effectiveness  of  their  use, 
particul  :.rly  in  conjunction  with 
general  i' r  'umbrella')  legislation,  is 


linked  absolutely  to  the  interests 
represented  during  the  drafting  phase. 

It  is  principally  for  this  reason  that 
the  constitution  of  ETSI  is  open  to  all 
who  have  an  interest  in 
telecommunications  per  se;     it  is  also 
for  this  reason  that  each  member  of 
ETSI  has  one  vote,  irrespective  of  the 
si2e  or  character  of  the  organisation 
he  might  represent.     ETSI  is  truly  an 
open  and  equitable  forum  in  which  those 
representing  the  concerns  of 
Government,  supplier,  user,  researcher, 
network  or  service  provider  and  any 
other  entity  with  a  market  interest 
sit,  side  by  side,  as  peers  with  a 
common  technical  expertise.  Generating 
text  by  consensus,  the  diversity  of 
market  interests  is  checked  each  by  the 
other;    a  standard  generated  by  such  a 
method  sets  out  agreed  'basics'  (often 
determined  by  the  physics  of  the  topic 
which  are  known  to  all)  and 
intentionally  omits  the  details  (often 
functions  of  product  specificity  and 
hence  of  commercial  value  only  if  not 
revealed) . 

This  is  cooperative  competition  at 
work. 

The  result,  when  applied  by  the 
regulator  as  a  market  Regulation, 
represents  when  applied  the  agreed 
position  of  the  marketplace. 
Disagreement  can  only  arise  from  those 
whose  interests  during  the  generation 
of  the  Regulation  were  ignored,  and 
hence  (since  all  may  take  part  in  that 
generation)  from  those  who  choose  not 
to  participate.     Clearly,  their  case 
for  redress  (should  it  be  put)  is 
feeble. 

Thus  the  National  Regulator,  in  realty 
the  manager  of  a  national  telecomms 
resource,  is  presented  with  two  focused 
constructive  tools  with  which  to  effect 
his  task:     a  Community-wide  agreed 
direction  setting  out  the  context  of 
his  rule-making,  and  a  Community-wide 
market-sensitive  and  agreed  Regulation 
addressing  the  specifics  of  the  point 
at  hand.     These  are,  in  concert, 
formidable  tools  indeed. 

Standards  Generation 

It  could  be  said  that 
telecommunications  standards  (as 
opposed  to  specifications  or 
recommendations)  perhaps  come  in  two 
flavours.     The  aspects  of  a  Regulation 
which  is  (or  was)  a  standard  have  been 
discussed  above.     A  second  might  be 
considered,  to  be  exactly  similar  to 
the  first  but  not  adapted  by  a 
regulator  for  resource  management 
purposes.     Such  cases  arise  when 
regulation  is  not  intended  to  extend  to 
technical  specificity  beyond  a 
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particular  level;    an  example  might  be 
a  standard  concerned  with  the 
sensitivity  of  a  dial  tone  detector. 

There  are  many  standards  of  this  kind; 
they  typically  cover  technical  aspects 
of  terminal  equipment  (or  services) 
considered  to  be  over  and  above  those 
aspects  by  which  successful 
interworking  with  the  network  (or  with 
the  service  which  the  network  provides) 
is  achieved.     Such  standards  may  take 
on  a  Regulation  role  in  countries  which 
choose  to  regulate  to  that  extent;  in 
others,  they  may  well  assume  a  legal 
role  under  a  civil  or  commercial  code. 
This  in  fact  generates  what  might  be 
called  "second  order"  regulation: 
regulation  within  the  market  by  itself, 
or  self -regulation.    The  regulatory 
locus  does  not  directly  include  the 
Regulator  but  rather  two  (or  perhaps 
more  than  two)  parties  in  an  agreement 
to  provide  and  to  use  a  service  or 
network  port. 

Other  regulatory  levels  can  be 
identified:     these  could  be  said  to 
extend  to,  for  example,  the  very 
general  area  of  consumer  protection. 
The  point  at  issue  is  simply  that  the 
prior  existence  of  a  standard  generated 
by  and  for  the  market  to  which  it 
relates  sets  apart  legally  the  market 
dynamics  from  market  definition  and 
control.    With  rapid  technological 
evolution,  this  becomes  an  important 
factor  in  market  development. 

The  generation  of  standards,  then,  can 
be  seen  c.s  a  key  component  of  the  re- 
tt^qulation  methodology  used  within  the 
Comi:\unity;    there  are,  of  course,  side- 
effects  of  this  approach  outside  the 
Community  as  well.    Moreover,  the 
Community  regulatory  model,  which 


clearly  relies  not  only  upon  standards 
but  also  upon  a  particular  method  of 
their  generation,  can  be  seen  to  offer 
positive  benefits  in  the  ordered 
development  of  a  new  telecommunications 
environment  able  to  foster  and  to 
benefit  from  competition  and  to 
integrate  a  multitude  of  disparate 
national  market  segments. 

TODAY'S  REAUTY 

Telecommunications  in  Europe  is 
changing.     PTTs  are  re-aligning  their 
activities ,  commercial  interests ,  and 
political  allegiances;    competition  is 
developing,  services  are  improving. 
But  problem  areas  remain. 

Perhaps  one  of  the  most  pronounced  is 
that  of  today's  telecommunications 
infrastructure.    Community-wide  access 
on  a  technically  common  basis  remains  a 
distant  goal;    normalisation  of  charges 
for  attachment  and  for  use  within  and 
between  member  states  has  yet  to  be 
achieved.     The  provision  of  leased 
lines,  the  rules  for  attachment  and 
tariffs  of  use  (particularly  in  the 
international  dimension)  remain  to  be 
harmonised.     Standards  -  particularly 
of  a  regulatory  nature  -  evolve  slowly. 

Yet  a  number  of  initiatives  are  under 
way  which  address  many  of  these  problem 
areas.    Community  Directives  on 
streamlining    market  Regulation,  on 
providing  Community-wide  "open 
networks"  to  support  new  services  and 
leased-line  needs,  on  the  availability 
of  satellite  services  and  on  the 
harmonisation  of  licensing  are  all  in 
train.     ISDN  development  is 
encouraging;    GSM  is  a  world-leader, 
with  other  wireless  services  not  far 
behind. 


Telecomms  in  Europe  is  well,  very  much 
alive,  and  certainly  kicking.     In  its 
very  European  way. 
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Finding  Common  Ground — The  Global  Virtual  Network 
Services  Forum 

Doug  Macbeth 
AT&T  Group  Product  Manager 
Morristown,  New  Jersey 


BACKGROUND 

Businesses  that  are  planning  to  compete 
in  a  rapidly  expanding  global  environ- 
ment are  making  an  escalating  series  of 
demands  of  service  providers.  They  are 
asking  for  the  communications  security 
and  power  offered  by  dedicated  private 
networks  —  coupled  with  the  reliabil- 
ity, flexibility  and  reduced  costs  that 
the  Public  Switched  Telephone  Network 
(PSTN)  provides. 

Customers  are  looking  for  off-the-shelf 
global  networks  they  can  use  to  effi- 
ciently link  all  their  business  loca- 
tions, and  to  provide  customized  solu- 
tions to  their  needs.  They  want  to  be 
able  to  build  individualized  network  ap- 
plications specific  to  their  businesses, 
instead  of  creating  and  maintaining  a 
complex  global  infrastructure  of  cables, 
switches  and  control  centers. 

In  short,  global  business  is  pushing 
hard  for  carriers  to  rapidly  develop  and 
offer  Global  Virtual  Network  Services 
(GVNS)  —  software-defined  service 
offerings  with  enhanced  feature  sets 
that  equal  or  surpass  dedicated  private 
networks  while  using  PSTN  or  ISDN 
facilities. 

AT&T  is  a  leading  provider  of  advanced 
software -de fined  network  services  both 
within  the  U.S.  and  on  a  global  scale, 
and  we  partner  with  telecomm 
administrations  for  these  services. 
Customer  demands  were  for  a  transparent 
global  communications  environment  that 
would  give  them  the  ability  to 
intelligently  evaluate  their  options 
before  choosing  service  suppliers  for 
their  GVNS. 

Customer  concerns  fell  into  three  gen- 
eral areas.  The  first  was  a  need  for  in- 
ternational carriers  to  provide  global 
support  for  sales,  provisioning  and 
maintenance  that  was  oriented  to 
customer  requirements  —  clear,  consis- 
tent and  comprehensive. 


The  second  call  was  for  services  provid- 
ers to  create  truly  global  networks  by 
agreeing  on  standardized  interconnec- 
tions between  different  carrier  systems. 
Customers  wanted  the  ability  to  specify 
flexibly,  point-to-any-point  meshed 
networks  instead  of  being  limited  to 
centrally  hubbed  star  configurations  de- 
termined by  individual  carrier  capabili- 
ties. 

They  also  asked  for  at  least  a  basic 
minimum  palette  of  feature  ubiquity. 
Customers  want  to  be  able  to  plan  GVNS 
implementations  that  join  far-flung 
business  locations  together  with  the  as- 
surance that  they  and  their  chosen  car- 
riers share  a  common,  clearly-defined 
language  of  technical  capability  and 
service  expectation. 

Along  with  this,  multi-national  busi- 
nesses want  network  management  capabili- 
ties that  are  clearly  defined  and  effec- 
tive even  when  they  had  to  reach  across 
a  GVNS^  that  included  facilities  from 
different  Telecommunication  Administra- 
tions. 

Finally,  though  far  from  least  important 
on  the  customer  agenda,  was  the  third 
specification  —  global  end-to-end  reli- 
ability from  GVNS  providers  that  was  at 
least  as  good  as  that  supplied  by  exist- 
ing International  Long  Distance  service. 
And  they  wanted  that  reliability  at  a 
price  tag  that  offered  a  compelling  rea- 
son to  switch  from  dedicated  private 
network  set-ups. 

That  is  a  substantial  body  of  customer 
expectations,  and  it  is  growing  rapidly 
in  complexity  and  insistence. 

In  December,  1991,  AT&T  set  up  the 
Global  Virtual  Network  Services  Forum, 
open  to  all  carriers.  Its  overall  goal 
was  the  resolution  of  those  customer  im- 
peratives, and  its  immediate  objective 
was  setting  the  stage  for  the  rapid  de- 
ployment of  the  seamless  global  communi- 
cations environment  of  GVNS  that  custom- 
ers around  the  world  are  demanding. 
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Currently,  37  carriers  representing  23 
countries  are  active  Forum  participants 
—  collectively  carrying  95%  of  the 
world's  international  long-distance 
business  calls.  There  is  no  other  group- 
ing in  the  world  that  begins  to  approach 
it  in  both  the  scope  and  understanding 
of  direct  customer  business  require- 
ments . 

After  the  first  six  months,  the  other 
two  major  carriers  in  the  U.S.  joined 
the  Foru'xrt — companies  that  are  major, 
fiercely  competitive  rivals  for  market 
share.  Finding     common     ground  was 

clearly  going  to  demand  cooperation  that 
went  beyond  simple  technical  agreement 
on  interconnection  guidelines. 

At  first,  there  was  some  wariness  and 
uncertainty  at  the  Forum.  Different 
carriers,  some  of  which  competed  with 
each  other  in  the  same  country,  had 
questions  about  the  true  purpose  driving 
the  Forum  and  its  real  agenda.  That 
tension  dissipated  with  remarkable 
speed,  as  the  GVNS  Forum  took  on  an 
identity  and  momentum  clearly  driven  by 
customer  requirements.  The  GVNS  Forum 
also  pointedly  refrained  from  trying 
to  set  itself  up  as'  a  standards  body 
that  dictated  competitive  strategies  for 
participants . 

What  I*m  going  to  report  on  now  are  some 
of  the  key  proposals  that  were  consid- 
ered for  adoption  at  the  fifth  meeting 
of  the  GVNS  Forum  last  month  at  Sydney, 
Australia.  That  meeting  occurred  after 
the  deadline  for  submission  of  this 
writing  and  any  significant  changes  or 
developments  that  occurred  will  be  up- 
dated during  my  oral  presentation  at 
PTC '93. 

At  this  point,  the  basic  definitions  and 
vocabulary  of  GVNS  have  been  agreed  to. 
While  that  may  seem  elementary,  the 
process  of  building  consensus  between 
a  truly  global  association  of  carriers 
is  not.  The  enabling  factor  has  been 
our  common  positions  as  stakeholders 
with  immediate,  bottom-line  interests  in 
supplying  solutions  for  international 
business  customers. 

SERVICE  DEFINITION 

Global  Virtual  Network  Service  is  a 
multi-network  international  service 
which  provides  private  network  functions 
to  users  at  geographically  dispersed  in- 
ternational locations  while  minimizing 
the  need  for  dedicated  network  re- 
sources. This  is  accomplished  using  a 
closed  user  group  over  the  PSTN  or  ISDN. 


As  used  in  this  paper,  GVNS  is  a  term 
used  to  describe  a  feature-rich,  inter- 
national virtual  network  service.  It 
has  functions  typically  associated  with 
private  networks,  but  utilizes  the 
public  switched  network. 

The  customer's  network  configuration  is 
defined  by  the  customer,  using  the  cus- 
tomer-specific service  information  resi- 
dent in  multiple  networks.  The  network 
configurations  may  be  administered  by 
the  customer  directly  or  by  the  GVNS 
Service  Provider. 

GVNS  provides  customers  with  global 
services  as  a  result  of  internetworking 
between  the  GVNS  Service  Providers  in 
different  countries.  GVNS  may  accommo- 
date this  local  interconnection  using 
ISDN  and  non-ISDN  facilities. 

THE  BASIC  GVNS  FEATURE  SET 

The  GVNS  Forum  considered  the  adoption 
of  a  basic  minimum  feature  set  which 
all  carriers  agreed  should  be  the 
foundation  of  any  GVN  service  offering 
made  to  customers.  There  are  six 
essential  components: 

1)  Basic  Private  Numbering  Plan 

This  allows  GVN  customers  to  define 
flexible  dialing  plans,  which  use 
abbreviated  dialing  (fewer  digits) 
to  call  different  locations  within 
the  network. 

2)  Basic  Closed  User  Group 

This  consists  of  the  customer- 
defined  locations  in  different 
countries  which  use  GVNS  features 
and  functions  to  communicate  with 
each  other.  Operating  within  the 
public  switched  network,  the  GVNS 
closed  user  group  takes  advantage  of 
the  redundancy  and  reliability  of 
the  service  provider's  systems  while 
enjoying  security  and  value 
comparable  to  dedicated  private 
networks . 

3)  Basic  Call  Screening 

This  elemental  GVNS  feature  lets  the 
customer  set  limits  and  determine 
authorization  levels  from  calls  be- 
tween different  locations,  groups  or 
individuals  within  its  virtual  net- 
work. Customers  can  define  per- 
missible GVNS  calls  by  employing 
different  levels  of  screens,  such 
as  on-net,  off -net,  domestic-only, 
international-only,  or  specific  loc- 
ation or  workgroup  identification. 
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4)  Basic  Billing  Report 

All  GVNS  billing  appears  on  a  common 
bill,  separate  from  other  telecom- 
municatiors  charges.  Total  GVNS 
usage,  access  and  miscellaneous 
charges  are  specified.  Volume  or 
other  discounts  are  clearly 
detailed. 

5)  Basic  Network  Management  Reports 

Bare-bones  traffic  surveys  must  be 
available  to  customers  showing,  at  a 
minimum,  numbers  of  calls,  minutes 
and  costs?  configuration  reports  of 
on-net  '  locations  and  levels  of 
access  for  different  locations  and 
authorization  codes;  and  network 
outage  reports  detailing  numbers  of 
outages,  duration  of  individual 
events,  and  total  down-time. 

6)  Voice  and  Voiceband  Data 

GVNS  communications  between  any  two 
on-net  locations  must  be  supported 
by  the  service  provider  at  a  rate 
equal  to,  or  less  than. 
International  Long  Distance  calls 
between  the  same  two  locations. 

Going  Beyond  the  Basics... 

In  order  to  expand  that  listing  of  basic 
GVNS  requirements,  the  Forum  looked  at 
all  of  the  features  existing  or  planned 
by  its  members  today,  and  compiled  a 
preliminary  catalogue  of  enhanced  GVNS 
service  offerings.  There  has  been  no  at- 
tempt by  the  GVNS  forum  to  tell  individ- 
ual carriers  what  enhanced  features  they 
have  to  develop  or  offer  to  their 
customers,  since  that  is  central  to 
each  carrier's  individual  competitive 
strategy . 

These  include  the  following  key  fea- 
tures, among  others: 

Digital  Data  Transmission  —  rapidly  be- 
coming an  integral  part  of  standard 
business  communications  planning  as 
PTT's  rapidly  push  through  major  mod- 
ernizations and  expansions  to  existing 
infrastructures.  During  the  next  ten 
years,  the  world  is  expected  to  spend 
some  $50-to-$70  billion  a  year  on  net- 
work infrastructure,  and  that  growth 
is  particularly  robust  in  the  Pacific 
region. 


By  the  mid-1990 's,  for  example,  AT&T  and 
the  whole  industry  will  have  committed 
$4  to  $5  billion  into  the  Pacific  part 
of  its  fiber  optic  Worldwide  Intelligent 
Network,  going  beyond  the  point-to-point 
systems  now  deployed.  The  next  genera- 
tion Pacific  network  now  being  rolled 
out  is  built  with  ring  structure 
and  spokes,  which  will  greatly  enhance 
both  reliability  and  flexibility  for 
customers. 

Digital  data  transmission  is  becoming 
essential  for  competitive  global  busi- 
ness. High  speed  fax  is  a  compelling  ex- 
ample. Studies  have  shown  that  between  4 
P.M.  and  5  P.M.  in  Hong  Kong ,  for  in- 
stance, more  than  50  percent  of  the 
telecommunications  traffic  to  the  U.S. 
is  fax  traffic. 

"Forced  on-net  routing"  is  another  en- 
hanced feature  which  is  available  from 
some  carriers  today  but  doesn't  fall 
under  the  basic  feature  set  the  Forum 
has  evolved.  When  a  customer  dials  a 
public  telephone  network  in  a  foreign 
country,  software  intelligence  residing 
in  the  GVNS  provider's  network  will 
automatically  determine  if  the  call  is 
to  a  location  included  in  the  company's 
virtual  network.  With  the  AT&T  GVNS 
service,  for  example,  the  call  will  be 
automatically  placed  over  Global 
Software  Defined  Network  Service,  and 
optimally  routed,  and  billed  as  a  G3DN 
call. 

"Remote  access"  is  a  third  widely  used 
enhanced  feature  that  Forum  members  have 
identified.  When  a  carrier  makes  this 
option  available  to  customers,  they  are 
able  to  access  their  GVNS  when  they  are 
physically  at  an  of f -net  location,  by 
dialing  a  toll-free  number. 

During  the  Sydney  GVNS  Forum  meeting  ad- 
ditional work  was  planned  to  further  de- 
fine key  enhanced  GVNS  features. 

STREAMLINING  THE  PROCESS  FOR  CUSTOMERS 

Today,  the  process  of  setting  up  a  GVNS 
still  involves  some  unknowns  —  for  both 
customers  and  service  providers .  For 
many  carriers,  it  is  a  brand  new  terri- 
tory without  any  experiential  guide- 
lines. 

At  AT&T,  we've  seen  that  first  hand  — 
getting  requests  for  GVNS  set-ups  from 
PTT  salespeople  that  came  on  the  backs 
of  envelopes,  because  there  was  no  stan- 
dardized form  for  inter-carrier  order- 
ing, or  procedures  in  place  to  make  the 
process  rational  and  efficient. 
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What  the  GVNS  Forum  has  been  working 
hard  at  is  reaching  consensus  on  the  ba- 
sic guidelines  for  customer/ service 
provider  relationships,  and  allow 
greatly  improved  service  response  and 
service  quality. 

Operations,  Delivery  and  Maintenance 
(OA&M)  issues  have  received  particular 
attention. 

Improving  Service  Quality  and 
Reliability. . . 

One  factor  limiting  the  growth  of  GVNS 
has  been  the  need  for  consistent  stan- 
dards of  reliability  and  quality.  These 
are  critical  requirements  for  a  offering 
that  is  being  described  as  the  wave  of 
the  future  for  corporate  communications. 
Since  GVNS  performance  varies  greatly 
from  country  to  country,  the  Forum  saw 
no  practical  way  to  reach  consensus  on 
uniform  performance  levels?  but  there  is 
on-going  discussion  on  the  possible 
establishment  of  a  certification  process 
that  will  endorse  qualified  GVNS 
providers.  We  did  agree  on  a  need  to 
establish  minimum  standards  of  service 
performance  that  would  meet  customers' 
end-to-end  expectations . 


GVNS  Quality  of  Service  Framework 


GVNS 
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The  Forum  has  identified  and  created  a 
quality  framework  of  key  factors  that 
influence  customer  perceptions  of  GVNS 
quality.  It  drew  on  the  collective  expe- 
rience of  its  participants,  an  unequaled 
repository  of  customer  research. 
Particularly  involved  in  this  work  were 
AT&T,  NTT,  Italcable,  Telecom  Canada  and 
Telecom  Finland.  Further  work  is  being 
actively  pursued  by  MCI,  Sprint,  BT  and 
Mercury. 

The  following  chart  gives  the  results  of 
that  finding: 
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Operations,   encompassing  the  sale,  pro- 
visioning  and   cutover   of    service  with 
the  customer,  has  also  been  examined 
with    an    eye    to    providing  simplified, 
consistent  response  to  customer  needs. 

Knowing  Who  to  Contact. . . 

The  establishment  of  S ingl e -Point -Of - 
Contacts  (SPOCs)  within  each  carrier  for 
key  functions  is  a  goal  that  Forum  mem- 
bers have  adopted.  This  is  a  readily 
identifiable  group  of  people  within  each 
carrier's  control  center,  who  are  the 
designated  interface  for  all  OA&M  inter- 
actions between  carriers  and  customers. 
Updated  listings  of  SPOCs  — with  their 
phone,  fax  and  e-mail  contact  numbers 
and  responsibilities — are  being  devel- 
oped in  hard  form  and  may  evolve  into  an 
on-line  inter-carrier  database  of  infor- 
mation that  can  be  consulted  whenever 
needed. 

Cooperation  and  education  in  the  way 
that  other  carriers  operate  in  OA&M  pro- 
cedures is  also  underway.  AT&T  has  had 
representatives  from  Mercury,  France 
Telecom  and  Telecom  Canada  down  to  its 
Virtual  Network  Service  control  center, 
for  example,  to  get  first  hand  experi- 
ence and  understanding  on  how  we  handle 
provisioning  and  maintenance.  Similar 
invitations  have  been  extended  to  all 
PTT*s  that  we  do  business  with  and  have 
cross-agreements  with. 

REACHING  CONSENSUS  ON  INTERCONNECTION 
ISSUES 

The  GVNS  Forum  also  investigated  and 
discussed  the  three  GVNS  technical  con- 
figurations currently  implemented  or 
planned  by  GVNS  carriers.  It  tried  to 
create  a  baseline  starting  point  for 
the  development  of  a  common  technical 
interconnection  specification  for  all 
carriers,  as  well  as  set  guidelines  for 
service  providers  planning  to  offer  GVNS 
service  to  customers.  kdd  provided 
strong  technical  input  on  Pacific  Region 
technical  issues. 

The  first  configuration,  currently  in 
use  by  some  carriers,  makes  GVNS  connec- 
tions by  passing  a  unique  Service  ID 
along  with  each  call.  In  every  case, 
each  distinct  customer  has  to  have  a 
unicjue  Terminating  Network  Routing 
Number,  since  duplication  by  different 
service  providers  would  result  in  total 
confusion  if  calls  were  sent  over  shared 
network  facilities. 


The  second  configuration,  also  in  use 
today  and  recommended  for  service 
providers  starting  up  GVNS  offerings  in 
the  near-term,  depends  on  the  assignment 
of  Customer  ID*s  which  give  carriers 
customer-specific  access  to  each  commu- 
nication. It  also  allows  greater  re- 
sponsiveness without  the  numbering  re- 
straints existing  under  the  Service  ID 
arrangement  in  Configuration  #1. 

The  third  Interconnection  Option,  not 
currently  fully  developed,  uses  the 
ISUP  (ISDN  User  Part)  signaling  message 
to  carry  the  Service  ID  and  Customer  ID 
separately  from  the  address  digits  of 
the  call.  This  method  of  information 
transmission  has  the  potential  to  carry 
more  detailed  customer-specific  informa- 
tion, which  will  be  used  to  provide 
enhanced  GVNS  features. 

CONTIf;UING  ISSUES 

Establishing  common  ground  between  car- 
riers that  lets  them  respond  to  customer 
GVNS  requests  with  speed,  accuracy  and 
reliability  is  the  GVNS  Forum's  ongoing 
focus.  At  this  point,  many  of  the  basic 
foundation  definitions  and  goals  have 
been  agreed  to  by  all  parties  —  no 
small  feat  considering  the  extraordinary 
span  encompassed  within  the  Forum. 
Future  Forum  efforts  will  focus  ever 
more  closely  on  the  specifics  of  techni- 
cal GVNS  establishment  and  maintenance. 
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GSM, 

INTELLIGENT  NETWORKS 
&  PERSONAL  COMMUNICATIONS 


by 

Hans  A,  Diemel 
Direcior,  Market  Development  and  Marketing 
Cellular  Networks 
Northern  Telecom  Europe  Ltd 

The  following  paper  discusses  the  current  and  future  standards  in  Asia/Pacific,  North 
America  and  Europe  and  focuses  on  the  relationship  between  GSM  and  Intelligent 
Networks. 


The  rapid  evolution  of  personal  communications, 
the  wireless  options  r'^  cellular  and  recent  advances 
in  network  intelligence  and  digital  network  services, 
have  armed  the  telecommunications  industry  with 
some  very  powerful  building  blocks  for  an  exciting, 
innovative  and  potentially  highly  prosperous 
future. 

The  rapid  advances  in  mobile  telecommunications 
technology  taking  place  throughout  the  world  are, 
however,  too  often  slowed,  if  not  actually 
hampered,  by  ih>  need  to  take  existing 
infrastructures  and  regulatory  requirements  into 
account.  In  some  of  the  more  liberal  regulatory 
environments,  keen  new  operators,  without  the 
multiple  vintages  of  long-standing  infrastructures  to 
impede  them,  press  enthusiastically  on,  but  still  face 
tremendous  barriers  trying  to  establish  a  critical 
mass  of  investment  and  expertise  to  make  the  right 
choices. 

Creating  the  "communications  services  of  the 
future"  requires  the  right  investment,  mixture  and 
timing  of  resources  for  a  specific  market 
environment  to  succeed.  A  brief  look  at  the  "step-by- 
siep"  advancement  currently  taking  place  in  the 
cellular  world  reveals  a  few  pointers  for  suppliers 
and  operators  trying  to  steer  a  course  towards  these 
correct  choices. 

In  the  US,  the  single  AMPS  (Advanced  Mobile 
Phone  System)  analogue  standard  brought 
nationwide  systen'*  uniformity  and  associated  cost 
benefits.  An  unfortunate  result  of  increased 
subscriber  demand  however,  has  been  increased 
pressure  on  the  radio  frequency  spectrum,  and  an 
immediate  need  to  concentrate  on  the  solution  to 
that  problem. 

Different  digital  radio  solutions,  such  as  TDMA, 
ETDMA  and  CDMA  (both  narrowband  and 
wideband)  are  being  proposed  to  balance  subscriber 
density  requirements  with  efficient  spectrum  usage. 
A  more  efficient  version  of  the  AMPS  radio 


standard  (NAMPS)  has  also  been  put  forward  as  a 
short  term  solution  to  capacity  shortfalls.  The  1990's 
sees  these  major  strands  battling  for  acceptance  and 
several  field  trials  are  under  way  to  show  the  merits 
of  each  technology.  Because  of  this  movement  to 
several  standards  (see  figure  1),  the  economies  of 
scale  associated  with  a  homogeneous  infrastructure 
may  now  be  more  difficult  for  US  operators  to 
achieve.  In  addition,  multiple  regional  standards 
would  severely  limit  the  usefulness  of  digital 
cellular  networks  to  the  end  user.  This  trend  is  also 
expected  in  Latin  America. 


Figure  1  :  MIGRATION  OF  RADIO  STANDARDS 
IN  THE  UNITED  STATES 

A  similar  effect  can  be  seen  in  Hong  Kong  where 
NAMTS,  TACS,  AMPS,  TDMA  and  GSM  systems 
are  being  used  by  the  operators. 

Japan  has  decided  to  go  its  own  way  with  a  cross 
between  the  North  American  TDMA  standard  and 
some  facets  of  GSM. 

In  contrast,  cellular  services  in  Europe  are  rapidly 
converging  on  a  unified  standard  (figure  2),  and 
countries  worldwide  are  beginning  to  follow  their 
lead.  After  m;ich  fragmentation  surrounding  a 
plethora  of  analogue  systems,  a  new  digital  system, 
now  known  as  the  Global  System  for  Mobility 
(GSM),  is  being  deployed  universally  across  the 
European  Community  and  in  many  other  major 
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countries  throughout  the  world.  It  is  the  European 
GSM  i.iitiative,  and  its  relationship  to  Intelligent 
Networks  that  is  the  focus  of  our  attention  here. 


Figure  2  :  CELLULAR  SERVICES  IN  EUROPE  ARE 
MIGRATING  TOWARDS  GSM 


Significantly,  in  terms  of  its  global  acceptance,  GSM 
has  already  been  adopted  by  all  of  Europe,  as  well  as 
Australia,  New  Zealand,  Singapore,  Hong  Kong, 
India,  Thailand,  Pakistan  and  the  major  Middle 
Eastern  countries.  In  addition,  it  serves  as  the  basis 
for  future  digital  and  Intelligent  Network  services.  U 
is  being  considered  in  many  other  countries  which 
have  not  yet  officially  committed  to  a  standard,  such 
as  China  and  Eastern  Europe  (Eastern  Bloc),  despite 
proposals  for  GSM  systems  being  made.  The 
population  coverage  of  GSM  is  now  just  short  of  2 
billion  (POPs). 

The  GSM  standard  model  for  mobile  networks  and 
the  CCITT  model  for  a  fixed  Intelligent  Network 
have  reached  several  points  of  intersection: 

-  the  evolution  of  both  technologies  is  maturing 
rapidly  and  in  parallel 

-  in  both  cases,  common  central  network 
intelligence  and  out-of-band  SS7  signalling 
standards  will  deliver  high  speed,  high  capacity 
networks  with  a  high  degree  of  service  flexibility. 
Non-channel  associated  signalling  is  a  key 
similarity  of  the  two  network  architectures 

-  the  emergence  of  Intelligent  Network  and 
mobility  services  beyond  the  traditional 
switched-based  services,  is  starting  to  converge 
into  advanced  areas  such  as  universal 
numbering,  location  tracking,  unified  billing  and 
virtual  privi^te  networking. 

The  GSM  service  will  provide  worldwide  roaming 
through  those  countries  adopting  the  standard,  high 
security,  quality  and  high  capacity.  It  will  deliver  the 
improved  voice  clarity  associated  with  digital 
transmission,  plus  far  greater  reliability  and 
consistency  compared  with  analogue  cellular.  Data 
services,  being  inherent,  are  faster  and  more  reliable 

-  offering  instant  connection  with  no  need  for 
modems  at  either  end  of  a  link. 

Significantly,  GSM  is  a  more  comprehensive 
technology   than   is   generally   realised.  GSM 
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comprises  a  total  network  specification  (figure  3).  It 
defines  every  portinenl  interface  between  nodes,  the 
functionality  of  those  nodes,  from  billing  to  network 
administration 


Gsu  Gsu  Gsu  ccrnuT 


ccnrr  #7 -like" 


Figure  3  :  GSM  AS  A  TOTAL  NETWORK 
SPECIFICATION 

GSM  is  both  ISDN  (Integrated  Services  Digital 
Network)  and  AIN  (Advanced  Intelligent  Network) 
compatible.  In  examining  the  components  of  a  GSM 
network,  it  becomes  clear  that  the  GSM  architeclua' 
has  not  been  designed  and  specified  in  isolation.  The 
experts  responsible  for  defining  GSM  have  both 
ISDN  and  Intelligent-  Networks  firmly  in  mind.  For 
example,  some  features  within  the  specification 
have  no  direct  relevance  to  mobile  communication-^ 
but  are  included  as  a  recognition  and  expectation  of 
future  integrated  mobile  and  fixed  network 
solutions. 

For  anyone  jnfamiliar  with  digital  mobile 
networks,  GSM  largely  mirrors  the  fixed  network 
model.  GSM,  however,  includes  radio  paths  for 
access.  Subscribers  communicate  by  radio 
frequencies  to  the  Base  Transceiver  Stations  (BTG). 
These  are  linked  to  Base  Station  Controllers  (BSC's), 
rather  like  remote  concentrators,  which  trunk  their 
traffic  to  Mobile  Switching  Centres  (MSC's). 
Functionality-wise,  handsets  will  take  responsibility 
for  the  man-machine  interface  and  signal  power,  for 
example,  while  the  Base  Station  Controller  and 
other  radio  equipment  (BTS's)  perform  functions 
such  as  handoff  operations,  radio  resource 
management  and  maintenance.  The  switches  have 
the  intelligence  to  handle  call  processing,  mobility 
and  act  as  network  gateways,  while  the  central 
database  attunes  these  functions  to  individual 
subscriber  requirements.  The  whole  architecture 
and  the  resulting  function  set  have  their  roots  in  an 
ISDN  and  Intelligent  Network  infrastructure. 

The  network  itrelf  is  100%  traffic  carrying  with  no 
subscriber  unique  equipment.  Subscriber  identity 
and  location  are  established  on  a  per  call  b?sis.  A 
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Mobile  Switching  Centre  is  basically  a  public  central 
office  switch  with  the  additional  features  to 
accommodate  this  subscriber  moDility.  One  MSG 
communicates  with  other  MSC's  and  the  fixed 
network,  acting  as  an  Intelligent  Network  Service 
Switching  Point  (SSP). 

Looking  briefly  at  the  central  intelligence  of  a  GSM 
network: 

-  the  VLR  (Visitor  Location  Register)  is  a  a 
temporary  database  for  roaming  subscribers  who 
are  for  the  moment  within  the  associated  MSG 
area. 

-  the  HLR  (Home  Location  Register)  holds  the 
subscriber's  service  profile  (i.e.  the  list  of  services 
to  which  he  is  entitled)  and  his  current  status 
and  location.  The  HLR  is  the  GSM  version  of  the 
Signalling  Gontrol  Point  (SGP)  found  in  an 
Intelligent  Network  model. 

-  an  EIR  (Equipment  Identification  Register)  and 
AUG  (Authentication  Gentre)  ensure  that  a 
mobile  call  is  not  activated  by  a  non-authorised 
user  or  equipment. 

-  the  STP  (Signal  Transfer  Point)  concentrates 
several  SS7  signalling  links  and  is  connected  to 
an  HLR,  the  GSM  version  of  the  Signalling 
Gontrol  Point  (SGP)  found  in  an  Intelligent 
Network  model. 

Each  GSM  switch  is  intelligent  enough  to 
understand  and  perform  certain  network  functions, 
such  as  call  forwarding,  call  barring,  billing,  etc.  Like 
an  Intelligent  Network,  the  central  database  carries 
specific  intelligence  relating  to  individual 
subscribers  profiles  and  instructs  the  switches  how 
the  inherent  IN  functions  should  be  applied  to  meet 
specific  subscriber  needs. 

Whilst  GSM  signalling  between  the  central  database, 
the  mobile  switching  centres  and  other  fixed  parts  of 
the  infrastructure  conforms  to  SS7  standards  is 
parallel  to  that  found  in  the  Intelligent  Network,  it 
also  uses  the  Mobile  Applications  Part  (MAP) 
protocol.  The  signalling  is  independent  of  the  path 
taken  by  the  call  itself.  There  is  also  a  deliberate 
adherence  to  ISDN  in  the  GSM  Interfaces  at  the 
access  and  subscriber  terminal  end. 

A  fixed  Intelligent  Network  can,  via  GSM's  HLR 
and  VLR,  confer  virtual  mobility  to  the  fixed 
network  customer,  as  well  as  the  services  associated 
with  Intelligent  Networking  mentioned  above. 

A  mobile  network,  with  GSM  at  its  heart,  can  be  a 
natural  extension  of  the  fixed  Intelligent  Network  - 
both  in  terms  of  architecture  and  services.  In 
particular: 
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-  the  traffic  load  of  fixed  and  mobile  subscribers 
could  be  combined  on  the  same  Intelligent 
Switching  Platform  (SSP). 

-  both  GSM  and  fixed  Intelligent  Networks  depend 
upon  parallel  availability  of  a  logically  separated, 
digitally  switched,  GGITT  No  7  (SS7)  signalling- 
based  infrastructure.  SS7  networks  for  the  first 
time  segregate  signalling  from  customer  traffic, 
thus  providing  far  higher  information  delivery 
speeds,  service  flexibility,  differentiation  and 
ubiquity. 

-  calls  that  need  handling  by  an  Intelligent 
Network  distinguish  themselves  within  the 
structure  of  signalling  messages  generated  during 
call  set-up  and  during  the  call  itself.  Whether 
the  call  is  generated  within  the  mobile  or  fixed 
network,  call  processing  "triggers**  provide  access 
to  the  HLR  or  SGP  via  the  IN  infrastructure. 

-  GSM  and  the  Intelligent  Network  have  in 
common  a  database  serving  the  \^'hole  network. 

-  In  Europe  PGN  (Personal  GommunicatioiiS 
Network)  development  is  proceeding  in  parallel 
with  GSM,  and  uses  the  exact  3ame  network 
architecture  and  standards.  In  the  right 
regulatory  environment,  a  true  *'intelligent" 
PGN  could  evolve  from  either  a  mobile  or  a 
fixed  network  operation. 

GSM  can  therefore  be  looked  upon  as  a  complete 
network  specification  not  just  for  digital  mobile 
services,  but  lOr  a  type  of  Intelligent  Network  that 
can  integrate  successfully  the  mobile  and  fixed 
Intelligent  Network  infrastructures  (figure  4). 


Figure  4  :  GSM  NETWORKS  GAN  SUGGESSFULLY 
INTEGRATE  MOBILE  AND  FIXED  INTELLIGENT 
NETWORK  INFRASTRUGTURES 

As  GSM  emerges  and  expands,  both  geographically 
and  in  the  services  it  offers,  the  complementary 
nature  of  its  architecture  and  administration  with 
that  of  Intelligent  Networks  will  enable  such 
Intelligent  Networks  to  evolve  faster  aid  more 
efficiently  by  moving  to  provide  i'ersonal 
Gommunications  Services. 

Personal  Gommunications  Services  are  services 
users  demand  as  part  of  the  current  drive  for 


enhanced  functionality  from  their  communications 
provider.  In  turn,  such  customer  demands  will 
drive  the  evolution  of  the  services  provided  on  the 
Intelligent  Network,  as  is  already  the  case  in  the 
fixed  networks.  In  these  fixed  networks,  both 
private  and  public,  large  end-user  organisations 
have  traditionally  provided  the  investment  that 
funds,  indirectly,  technological  development  of 
advanced  telecommunications  features. 

For  example,  take  existing  PBX's  with  several 
hundred  features.  Major  commercial  organisations 
had  the  power  and  money  to  determine  their 
development.  It  has  undoubtedly  been  to  the 
benefit  of  smaller  businesses  and  of  residential  users 
that,  in  some  markets  over  the  last  few  years,  these 
features  have  been  made  available  from  the  publ'c 
network  telephone  exchange. 

In  North  America,  the  range  of  centrally  provided 
public  network  business  services  is  extensive.  In 
fact,  it  is  on  a  par  with  high-end  PBXs  in  terms  of 
functionality.  Moreover,  network  operators  have 
been  able  to  offer  advanced  network  functionality, 
such  as  Virtual  Private  Network  features. 

The  vast  investment  in  PBX-based  services  has  been 
migrated  smoothly  into  public  networks.  In  that 
competitive  environment,  network  operators  have 
used  these  services  to  prevent  the  loss  of  their 
customer  base  which  in  Europe  was  largely  protected 
and  guaranteed  to  monopoly  PTT  operators. 

In  tl  '.^  last  two  or  three  years,  some  features 
originally  developed  for  business  customers  have 
been  repackaged  and  offered  to  residential 
consumers  by  public  network  operators. 

North  American  operators  now  offer  a  host  of 
network-based  f  atures  to  public  users.  These 
include  basic  virtual  services  -  better  known  in 
Europe  as  star  services  tone  dialling,  caliing  party 
identity,  voice  messaging  and  other  innovative 
extensions  of  fixed-line  functionality. 

In  these  markets,  the  Plain  Old  Telephone  Service  is 
no  longer  plain. 

Although  still  within  the  confines  of  the  fixed 
network,  the  advances  continue  and  individual 
users  now  have  the  opportunity  to  take  particular 
sets  of  packaged  services  according  to  their  own 
personal  profile. 

A  personal  profile  of  communications  services  is 
built  up  by  an  end  user  and  will  be  remembered  by 
the  network.  Instead  of  attaching  service  to  a 
particular  phone  number,  the  network  responds  to 
the  individual  needs  and  wants  of  the  user  of  that 
phone,  flexibly  and  dynamically. 

The  fixed-line  examples  of  advanced  services 


highlight  attempts  to  improve  a  customer's  mobility 
and  their  control  of  availability.  W  assessing  the 
likely  impact  of  offering  network-based  and  value- 
added  services,  figures  from  the  North  American 
experience  suggest  that  uptake  has  been  five  times 
more  than  originally  forecast  -  in  some  cases  uptake 
is  by  20%  of  all  subscribers  in  just  a  few  years. 

Therefore,  imagine  the  impact  taat  true  mobility, 
with  its  inherent  fl<  xibility  over  and  above  any  fixed 
services,  will  have  .\^ith  its  far  greater  utility.  Taking 
that  20%  as  a  guideline,  it  is  not  difficult  to  justify 
the  forecast  of  subscribers  for  GSM  and  PCN. 

We  must  not  forget,  though,  that  functionality  is  the 
key  to  their  uptake  and  a  lot  of  attention  is  focussed 
on  the  Intelligent  Network  to  make  this  happen.  A 
mobile  networh,  especially  a  GSM  network,  starts 
with  an  immediate  advantage;  users  can  themselves 
be  on  the  move  and,  as  demonstrated  before,  it  is 
already  an  IN. 

It  may  be  useful  to  examine  the  GSM  netv/ork  as 
part  of  the  threa-tier  infrastructure  for  an  Intelligent 
Network,  in  which  mobility  is  simply  one  facet, 
sitting  on  top  of  a  service-independent  platform  of 
hardware  and  software.  The  building  blocks  for  the 
future  services  mentioned  earlier  are  already  in 
existence,  although  some  are  more  mature  than 
others.  These  blocks  are  service-independent  and 
therefore  will  enable  network  operators  to 
differentiate  their  offerings  from  each  other. 

Fixed  network  users  on  such  an  Intelligent  Network 
can  take  on  virtual  mobility  with,  for  example,  SSP 
functionality  in  the  fixed  and  mobile  parts.  Roaming 
subscribers  can  be  tracked  by  either  part. 

Intelligent  Network  technology,  applied  in  the 
mobile  environment,  coupled  with  the  GSM 
specification  and  future  developments  such  as  PCN, 
could  enable  the  fixed  network  to  offer  virtually 
everything  a  mobile  network  operator  can  supply. 

GSM  has  already  been  developed  to  operate  at  two 
frequencies  (900MHz  and  ISGGMHz)  and  could  be 
deployed  at  others.  While  the  initial  investment  in 
an  Intelligent  Network  may  appear  large,  it  has 
already  been  justified  throughout  Europe  and  in 
other  parts  of  the  world  through  the  introduction  of 
GSM. 

Furthermore,  movement  towards  commercial  as 
well  as  technical  mechanisms  for  inter-country  GSM 
services  has  abeady  received  the  blessing  of  the 
European  Co-.nmission  and  Gulf  Co-operation 
Council  and  is  bein^  embraced  across  the  GSM 
community.  Independent  billing  and  services 
clearing  houses  are  being  formed.  As  new  services 
appear,  the  associated  administration  mechanisms, 
such  as  billing  across  borders,  will  already  be  in  place 
and  can  be  carried  through  from  the  fixed  to  the 
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mobile  worlds  and  back  again  with  no  practical 
separation. 

As  the  distinction  between  fixed  and  mobile 
networks  becomes  increasingly  blurred  into  the 
single  concept  of  an  Intelligent  Network,  GSM,  on  a 
multi-national  scale,  with  its  Intelligent  Network 
architecture  becomes  the  key  to  the  goal  of  personal 
mobility. 
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ABSTRACT 

Some  of  the  key  factors  differentiating  one  cellular  service  provider  from 
another  are  quality  of  cellular  service  within  the  coverage  area,  quality  of 
customer  care  operations,  responsiveness  to  customer  problems,  timely  & 
accurate  billing,  competitive  pricing,  enhanced  services,  network  reliability 
and  reduced  fraud.  Applications  based  on  the  Geographic  Information  System 
(GIS)  technology  can  assist  in  the  areas  of  Customer  Care,  Engineering, 
Marketing  and  Network  Operations.  This  paper  will  discuss  benefits  of  the  GIS 
technology  and  some  key  applications  based  on  this  technology. 


INTRODUCTION: 

During  the  past  several  years,  the  Cellular 
industry  has  experienced  a  tremendous  growth. 
Some  of  the  '^ey  factors  differentiating  one 
cellular  ser/ice  provider  from  another  are 
quality  of  cellular  service  within  the  coverage 
area,  quality  of  customer  care  operations, 
responsiveness  to  customer  problems,  timely  & 
accurate  billing,  competitive  pricing,  enhanced 
services,  network  reliability  and  reduced 
fraud.  Applications  based  on  the  Geographic 
Information  System  (GIS)  technology  can  assist 
in  the  areas  of  Customer  Care,  Engineering, 
Marketing  and  Network  Operations. 

CURRENT  METHODS: 

Currently  most  of  the  following  operations  are 
manually  performed: 

-  Map  look-ups:  Coverage  area  maps  are 
pasted  on  the  wall  in  the  Engineering  and 
in  Customer  Care  departmentr,.  Cell-site 
locations  and  coverage  areas  are  manually 
drawn  on  this  map.  Any  trouble  calls,  for 
example  drop  calls  or  calls  related  to 
poor  service  quality,  are  manually  plotted 
on  this  map  by  using  colored  push  pins. 
Also,  when  Customer  Care  agents  receive 
coverage  area  related  inquiries,  they  have 
to  manually  look  through  the  maps  to 
determine  this  information  which  may  be 
inaccurate  or  out  of  date. 

-  Subscriber  Trouble  Report:  Trouble  calls 
reported  by  subscribers  are  manually 
logged  on  a  form  by  Customer  Care  agents. 
These  are  periodically  transmitted  to 
Engineering  using  manual  methods  like  FAX, 
Voice  Mail  or  Electronic  mail.  Sometimes 
these   are   hand    carried    to  Engineering. 


This  leads  to  poor  communication  between 
the  two  departments.  Also,  this  makes 
reporting  a  labor  intensive  task. 

-  Network  Trouble  Report:  Any  scheduled 
outages  or  problems  within  the  coverage 
area  reported  by  a  Network  Monitoring 
System  are  either  not  reported  to  Customer 
Care  or  are  reported  using  manual  methods 
like  FAX,  Voice  Mail  or  Electronic  Mail. 
This  makes  Customer  Care  less  pro-active 
at  handling  trouble  calls  in  the  affected 
geographies. 

All  of  the  above  reasons  lead  to  poor  Customer 
Service  to  the  subscribers  and  could  contribute 
to  chum. 

GIS  TECHNOLOGY: 

The  Geographic  Information  System  (GIS) 
technology  has  been  in  existence  for  several 
years.  It  has  been  widely  used  in  other 
industries  like  utilities,  government  and 
wireline  phone  companies.  An  ideal  GIS  consists 
of  three  key  components.  These  are: 

-  Map  Databases:  Also  known  as  vector 
databases.  They  include  information  about 
street  addresses,  highway  intersections 
and  important  landmarks.  When  displayed  on 
a  computer  terminal  the  streets  and 
associated  geography  are  represented  by 
vectors  (straight  lines  and  curves)  and 
are  difficult  for  an  end-user  to 
understand  (please  refer  to  Figure-1.) 

-  Raster  Isage:  Since  the  vector  display  is 
difficult  to  understand  by  an  end  user,  it 
is  overlaid  with  a  scanned  image  (also 
known  as  a  raster  image)  derived  from  an 
aerial  photo  or  a  printed  area  map  (for 
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FIGURE-1:  Vector  Data  as  displayed  on  a 
computer  terminal 


FIGURE-2:  Vector  Data  with  a  Raster  Overlay 
using  a  scanned  area  map. 


example  a  Rand  McNally  map  or  maps 
available  from  other  cartographers.)  The 
scanned  image  includes  detailed 
informatiou  like  airports,  parks, 
waterways  and  railroads.  This  allows  for  a 
friendly  user  interface  (please  refer  to 
Figure-2.) 

An  alternate  method  of  obtaining  the 
friendly  user  interface  is  to  have  the 
software  perform  the  area  fills  when  the 
vector  data  is  displayed.  For  example, 
when  a  lake  is  displayed  in  the  vector 
form,  the  software  could  paint  it  blue  or 
when  a  major  highway  is  displayed,  the 
software  could  draw  the  appropriate  symbol 
(please  refer  to  Figure~3.)  When  this 
technique  is  used  the  display  appears  very 
similar  to  that  obtained  from  a  scanned 
image.  Also,  this  technique  saves  the  cost 
associated  with  scanning  an  image  and 
normalizing  it  with  the  vector  data. 

The  raster  information  can  further  be 
overlaid  with  information  about 
cell-sites,  cell  boundaries,  coverage 
areas,  MTSO's,  demographic  information  and 
commercial  information  like  restaurants, 
hotels,  hospitals,  police  stations  and  gas 
stations. 

-  The  software:  The  software  to  access  the 
database  and  the  image.  It  should  also 
have  the  following: 


vectors,  raster,  co-ordinate  geometry 
and  a  powerful  database. 

-  A  programming  language  or  an  industry 
standard  query  language  interface 
(for  exan^le  SQL) . 

The  above  features  combined  with  a  powerful  CAD 
capability  provide  an  excellent  tool  for  the 
entire  organization.  The  CAD  function  could  be 
used  to  create  engineering  drawings,  ZOOM,  PAN 
and  BOX  into  specific  areas  of  the  drawing 
and/or  the  map. 


Flexible 
accommodate 


data  structures  to 
the      integration  of 


FIGURE'3:  User  friendly  Raster  like  display 
using  area  fills.  Photo:  Courtesy  ofETAK  Inc. 
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FlGVRE-4:  GIS  based  Applications  in  various 
departments  of  a  Service  Provider, 


GIS  BA5KD  APPLICATIONS: 

Several  applications  can  be  developed  to  take 
advantage  of  the  GIS  technology  (Please  refer 
to  Figure-4) .  These  can  help  improve 
efficiency  leading  to  an  improved  customer 
response , 

The  G*STAR  application  shown  in  Figure- 4  has 
been  developed  by  Digital  Equipment  Corp.  It 
consists  of  two  modules  namely  the  Trouble 
Tracking  module  and  the  Direction  Finder 
module.  When  cellular  subscribers  report 
Trouble  calls  like  a  dropped  call  or  a  poor 
service  call,  special  actions  have  to  be  taken. 
These  include  billing  credit  to  the  customer, 
inform  engineering  so  that  they  can  investigate 
the  problem,  post  a  notice  if  similar  problems 
are  occurring  in  other  parts  of  tne  coverage 
area.  As  indicated  earlier,  manual  methods  are 
currently  used  to  locate,  log  and  track  trouble 
calls.  These  are  very  time  consuming  and 
subject  to  error.  Also,  these  cannot  provide  an 
information  base  for  engineering  and 
operations.  Based  on  discussions  with  leaders 
in  the  cellular  industry.  Digital  has 
structured  the  Trouble  Tracking  module  within 
G*STAR  to  perform  the  following  functions: 

-  Graphically  display  (on  an  electronic  map) 
all  active  trouble  call  locations,  cell 
boundaries,  towers  and  MTSOs.  The 
different  types  of  trouble  calls  are 
displayed  by  using  distinct  symbols  (for 
example  a  DROP  call  is  represented  by  a 
square,  a  POOR  quality  call  by  a 
triangle.)  The  status  of  each  trouble  call 
is  represented  by  a  unique  color  (for 
example  a  call  in  the  OPEN  status  has  RED 
color,  the  one  that  has  been  started  by 
engineering  has  a  VIOLET  color.)  Please 
refer  to  Figure  5, 

All  reports  have  graphic  representation 
like  Pie-Charts  and  Bar  Graphs. 

-  Provide  an  automated,  structured  approach 
in  the  capture  of  trouble  call 
infonaation. 


FIGURE'S:  In  G'^STAR  symbols  denote  type  of 
Trouble  Call  Note  the  SQUARE,  TRIANGLE  & 
BOW-TIE  Symbols.  When  seen  in  COLOR, 
the  color  denotes  status  of  each  call 

Automatically  assign  a  real  world 
geographical  location  for  each  trouble 
event.  Also,  automatically  assign  the 
cell-site  (s)  that  the  call  can  be 
associated  to. 

-  Provide  electronic  access  to  all  trouble 
call  information. 

-  Provide  adhoc  inquiry  capability  including 
real-time  analysis,  trouble  call  tracking 
and  management  reporting. 

-  Maintain  a  historical  file  of  all  trouble 
call  information. 

-  Provide  non-graphic  data  entry  capability 
to  enter  and  update  trouble  tickets. 

To  demonstrate  additional  uses  of  the  GIS 
technology.  Digital  developed  the  Direction 
Finder  module  for  G*STAR.  This  module  allows  a 
service  proviaer  to  give  directions  from  one 
place  to  another  to  their  subscribers.  It  has 
been  viewed,  by  industry  leaders,  as  a 
capability  to  offer  an  enhanced  service  for 
competitive  advantages.  Also,  it  has  the 
potential  to  be  a  revenue  generator  for  ^,he 
following  reasons: 

-  Encourage  increased  air-time  usage. 

-  A  subscriber  may  be  charged  a  fixed  f^e 
for  using  this  service. 

-  The  Mobile  Yellow  Pages  application 
(described  below)  may  be  interfaced  with 
the      Direction      Finder      for  enhanced 
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functionality  to  provide  a  competitive 
advantage  and  additional  revenue  both  from 
advertisers  and  users  of  the  system. 

The     Direction     Finder     has     the  following 
functions: 

-  Provide  a  customer  with  directions  from 
one  place  to  another. 

-  Enter  starting  point  and  destination  by 
using  an  Address^  a  Landmark  or  by 
locating  it  on  the  map. 

-  Output  can  be  displayed  on  the  Screen 
(please  refer  to  Figure-6) ,  printed  on  a 
printer  or  saved  in  a  file  for  future 
access. 

-  Integration  capability  to  VOICE  and  FAX 
interfaces  is  also  available. 

The  benefits  of  the  G*STAR  application  are 
given  below: 

-  Provide  an  accurate  and  timely  status  of 
each  trouble  call. 

-  Use  trouble  call  information  to  pro 
actively  enhance  customer  care. 

-  Use  trouble  call  information  for  improved 
operations  management. 

-  Reduce  the  clerical  cost  of  the  current 
system. 

Use     trouble     call     information  while 
planning  for  additional  cell-sites. 

-  Use  troiable  call  information  to  determine 
the  amount  of  credit  issued  by  each 
cell-site.  The  ones  with  the  maximum 
amount  of  credit  issued  may  be  further 
investigated  by  accessing  history 
information. 

-  Identify  subscriber  equipment  problems. 

-  Identify  subscribern  that  may  be  abusing 
the  system  of  getting  credits  for  short 
duration  calls.  This  is  a  form  of  FRAUD. 

-  Provide  engineering  an  opportunity  to  be 
part  of  customer  satisfaction  process  by 
improving  commui^i  cat  ions  between  customer 
care  and  engineering 

-  Improve  communications  between  Customer 
Care  and  Engineering  departments. 

-  The  Direction  Finder  may  be  used  to  offer 
a  revenue  generating  enhanced  service. 

When  geographic  locations  of 
Dealers /Agents,  Product /Service  Vendors 
are  stored  in  the  database  the  Direction 
Finder  may  be  used  to  provide  prospective 
or  existing  clients  with  directions  to 
these  vendors. 
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FIGURE-^:  Direction  Finder  output  on  the 
Screen,  Note  the  line  on  Belvedere,  S.Olivty 
Royal  Palm  Bridge,  Royal  Palm  Way  into 
the  Golf  Course.  Thi  - is  a  solid  RED  line 
when  seen  in  Color. 


As  shown  in  Figure-4,  other  applications  that 
may  be  developed  by  using  the  GIS  technology 
are: 

-  HETflORK  BRERFACB: 

Log  and  diagnose  network  related  problems 
resulting  into  improved  network 
reliability  and  availability. 

An  interface  between  G*STAR  and  a  Network 
Monitoring  System  will  provide  this 
functionality.  When  alarms  of  a  certain 
severity  level  are  detected  by  the  network 
monitoring  system,  these  can  be  passed  to 
G*STAR  for  displaying  on  the  screen.  This 
enables  a  Customer  Care  agent  to  be 
pro-active  in  responding  to  calls  from 
subscribers. 

When  an  excessive  number  of  Trouble  Calls 
are  logged  by  a  Customer  Care  agent  in  a 
given  time  frame,  an  alarm  could  be  sent 
to  the  Network  Monitoring  System  fo*  <in 
engineer  to  take  action.  This  allows  an 
engineer  to  be  pro-active  at  diagnosing 
potential  network  related  problems  or  even 
identifying  new  ones. 

This  interface  will  also  provide  the 
capability  to  compare  the  problems 
reported  by  subscribers  to  those  logged  by 
the  Switch. 
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REVENUE  GENERATING  APPLICATIONS: 

The  Direction  Finder  is  already  a  part  of 
the  G*STAR  application. 

This  combinid  with  a  GPS  locator  may  be 
used  to  provide  vehicle  security  service 
over  the  cellular  network.  If  a  car  is 
being  stolen,  the  system  in  the  car  would 
call  the  nearest  police  station  and  the 
Owner  of  the  car. 

Additional  applications  like  the  Mobile 
Yellow  Pages  way  be  developed  to 
compliment  the  functionality  of  the 
Direction  Finder  and  provide  a  competitive 
edge. 

Using  the  Mobile  Yellow  Pages  application, 
those  businesses  that  wish  to  advertise 
will  have  their  ads  scanned  or  created 
using  the  CAD  facility.  The  ad  will  be 
displayed  at  the  appropriate  geographic 
location  on  the  map.  Also,  the  relevant 
inforxaation  like  Category,  Price,  Hours  of 
operation.  Credit  Cards  accepted.  Dress 
code.  Service  rating  etc  will  be  stored  in 
the  database.  In  addition  to  the 
geographic  location,  these  ads  would  be 
organized  by  category  for  exan^le  Shopping 
Malls,  Restaurants,  Gas  Stations,  Hotels, 
Rental  Car  Companies,  Attorneys,  Hardware 
Stores,  Car  Mechanics  etc.  The  advertising 
will  provide-  an  additional  source  of 
revenue  to  the  cervice  provider. 

When  a  subscriber  is  new  in  town  or  is  not 
familiar  with  a  given  area,  (s)he  could 
call  the  service  provider  and  ask 
questions  similar  to  the  ones  listed 
below: 

-  List  of  Hardware  Stores  that  open 
before  8:00  A.M.  or  remain  open 
until  after  6:00  P.M.  and  are  on  the 
way  to  work. 

-  List  of  Restaurants  closest  to  a 
given  location  that  serve  meals  in  a 
given  price  range  and  are  open  until 
midnight . 

-  List  of  Gas  Stations  that  are 
located  in  a  given  part  of  town  or 
those  that  are  located  on  the  way  to 
the  airport. 

The  applications  mentioned  above  not  only 
provide  a  competitive  edge  but  also  a 
basis  for  additional  revenue. 

BBGIK  APPLIGATIOVS: 

Store  and  retrieve  document  ijoiages  like 
those  of  a  customer  bill  or  a  contract. 
Lost  and  misplaced  contracts  is  a  common 
occurrence.  One  of  the  legal  requirements 
is  to  produce  the  original  contract  in 
order  for  it  to  be  enforced.  The  current 
method  could  lead  to  loss  of  revenue 
because  a  contract  cannot  be  enforced. 


Also,  when  a  subscriber  calls  with  a 
billing  question,  they  reference  the  bills 
by  page  numbers.  Most  billing  systeits  do 
not  have  information  stored  in  that  order. 
In  addition  to  the  frustration,  this  leads 
to  increased  time  on  the  phone  and  reduced 
agent  productivity. 

Currently  the  Customer  Care  agents  store 
Technical  Manuals  on  their  desk.  When  a 
subscriber  calls  with  a  question,  these 
are  manually  searched  for  the  relevant 
information.  Also,  when  these  are  updated, 
the  update  pages  have  to  be  manually 
inserted.  This  could  lead  to  the 
information  being  misplaced  or  lost.  An 
ideal  method  is  to  scan  the  Technical 
Manual  and  be  able  to  search  it 
electronically  based  on  key  words  or  be 
able  to  look  at  the  picture  of  the 
instrument  in  question.  This  will  speed 
the  search  and  allow  for  easy  and  accurate 
updates. 

-  SALES  (  MASXETING  APPLICATIGirS : 

Store  and  retrieve  demographic  information 
for  target  marketing  to  receive  maximum 
benefit  from  advertising  dollars.  This 
would  include  information  like  the  annual 
family  income  range,  income  range  for  a 
given  area,  percentage  of  residents  in  a 
high  income  area  that  are  customers.  This 
helps  in  targeting  advertising  to  specific 
areas . 

Store  and  retrieve  locations  of  Dealers, 
Agents,  Product  Vendors  and  Service 
Vendors  etc.  This  combined  with  the 
demographic  information  helps  ascertain 
need  for  additional  dealers,  agents  etc. 
Also,  it  would  help  identify 
non-performers.  Information  about  the 
competition  may  also  be  stored  for 
analysis  purposes. 


COMCLOSIOIf: 

Some  studies  indicate  that  a  30%  reduction  in 
chum  can  lead  to  as  much  as  15%  increase  in 
revenue.  Having  an  efficient  and  well  trained 
customer  care  staff  armed  with  the  right  tools, 
a  pro-active  engineering  department,  a  variety 
of  enhanced  services  and  a  strong  Sales  and 
Marketing  department  are  keys  for  success  in 
the  ii^i's  and  beyond. 

In  conclusion  I  would  like  to  say  that  the  GIS 
technology  is  not  a  new  technology.  It  has  been 
used  and  proven  successful  in  other  industries. 
Installing  a  GIS  based  system  is  like 
installing  a  platform  that  a  user  can  build  on. 
In  the  wireless  industry,  the  implementation  of 
a  GIS  based  application  will  provide  a  2-3  Year 
competitive  edge  and  help  generate  additional 
revenue . 
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1.  ABSTRACT 


Network-based  distance  learning  systems  offer  significant 
advantages  over  dial-up,  mainframe,  or  host -based  platforms  for 
instruction,  communication,  and  student  interaction.  This  paper  examines 
the  new  network-based  computer  and  telecommunication  technologies  and  presents 
strategies  for  their  application  in  distance  education. 


2,  INTRODUCTION 

The  computer  is  an  educational  tool  valued  for 
its  ability  to  integrate  a  variety  of  media  in 
interactive  presentations.  Computer-mediated 
communication  has  become  an  integral  component 
of  current  distance  education  technologies. 
Online  educational  'communities'  and  'virtual' 
classrooms  enable  learners  to  interact  with 
information  which  is  fluid,  constantly  evolving, 
and  continuously  expanding. 

Today,  dial-up  or  modem-based  learning  systems 
using  a  central  computing  resource  are  the 
predominate  means  of  providing  computer-based 
distance  education.  However,  new 
telecommunications  technologies  enable  distance 
education  systems  to  capitalize  on  embedded 
network,   internet,  and  infrastructure  services 
to  provide  comprehensive  learning  systems. 
Dynamic  information  from  remote  resources  can  be 
integrated  into  training  and  academic  programs. 
This  paper  will  discuss  strategies  for 
developing  distance  education  programs  using  the 
new  network  and  infrastructure  technologies 
including  an  analysis  of  some  new 
telecommunications  technologies  and  public 
online  resources. 

3,  COMMUNICATION  STRATEGY 

Computer  communications  can  assist  teachers  to 
reach  learners  in  a  variety  of  settings  and 
thereby  bridge  the  gap  between  formal, 
institutional  education  and  non-traditional 
education  (Brookfield,   1986).  Many  of  the 
concepts  associated  with  traditional  classroom 
learning,  but  absent  when  using  conventional 
distance  learning  technologies,  can  be 
accorrjnodated  with  computer  communications. 
Teacher-student  counseling  and  student -student 
collaboration  can  be  an  integral  part  of  an 
electronically  delivered  instructional  program, 
Ir.  addition,  users  may  access  the  resources  at 
their  convenience  to  download  exercises,  respond 
to  questions,  or  customize  their  learning  to 
meet  individual  needs  (Long,  1983;  Cooler,  1987; 
Kayes,  1989;  Duning,  1990;  Moore,  1990;  Hopper, 
1991) . 


3.1  CLASSROOM  APPLICATIONS 

Computer-mediated  learning  uses  personal 
computers  as  the  main  medium  of  communication 
between  instructors  and  students.  Communication 
is  not  with  the  computer,  but  with  the  teacher 
through  the  computer  (Hayes,  1989),  with  the 
objective  an  improved  teacher-student 
communication  process  (Hiltz,  1990).  Thus, 
networking  is  not  only  a  technology,  but  a 
sociology — a  means  to  communicate  and  share 
ideas  (Edelhart;  1987;  Thachenkary,  1987), 
Applications  may  range  from  simple  classroom 
support  using  electronic  mail  and  bulletin 
boards;  to  elaborate  conferencing  systems 
featuring  pictorial  displays  of  class  members 
and  real-time  information  transfer  (RTZ,  1992); 
to  online  universities  which  use  computer 
communications  as  a  primary  means  of  information 
delivery  (Berlfein,  1991) .  Communication  may  be 
immediate   (teleconferencing),  delayed 
(correspondence) ,  or  simulated  (computer- 
tutorial)    (Garrison,   19S7;  Wells,  1992). 

3.2  IMPLEMENTATION  SCENARIOS 

Computer-mediated  distance  learning  systems  are 
generally  based  on  proprietary  information 
platforms  and  services.  In  a  typical 
application,  a  student  calls  into  a  remote 
computer  system  to  exchange  mail,  participate  in 
a  conference,  or  complete  an  assignment  (Lauzon 
£  Moore,  1989).  The  host  computer  may  be  at  the 
institution  offering  the  program  or  be  part  of  a 
contracted  service.  These  systems  may  be 
referred  to  as  ^modem-based,  host'  systems. 

The  advent  of  desktop  workstations,  and  network 
computing,  has  expanded  systems  capabilities  to 
enable  students  to  connect  to  national  networks 
and  receive  a  full  range  of  online  information 
services.  Instructors  may  use  the  Internet  to 
develop  curriculums  which  regularly  feature 
input  from  dynamic  resources  (Maule,  1991b, 
1992a) ,    These  services  may  be  referred  to  as 
*network-based,    infrastructure'  systems. 

Next-generation  distance  education  technologies 
will  integrate  public  and  private 
telecommunication  services,  incorporate 
industrial  laboratory  simulations,  and  support 
the  real-time  monitoring  and  control  of  the 
network  and  all  of  its  resources.  *Virtual- 
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network,  cooperative'   services  will  feature  on- 
demand  multimedia,  video  conferencing, 
collaborative  computing,  and  Internet 
information  access. 

3.3  INTERACTION 

Historically,  computer  communications  have  been 
hindered  by  inconsistent  user-interfaces  and 
irregular  patterns  of  human-computer  discourse 
(Ridgeway,   1989;  Straub  &  Wetherbe,  1989). 
However,  new  graphical  computing  software 
enables  user-interfaces  to  be  designed  with 
standardized  screen  displays  using  machine 
commands  which  function  identically  across 
multiple  platforms,  networks,  and  operating 
systems  (Molich  &  Nielsen,  1990).  Thus,  a 
heightened  capacity  for  student  interaction  and 
collaboration  across  networks  is  possible, 
making  the  medium  a  truly  remarkable  and  unique 
resource  for  education  (Davie  &  Wells,  1991). 

Software  now  enables  intelligence  to  be 
programmed  into  interfaces  to  create  learning 
systems  which  maintain  and  apply  information 
about  users  to  further  enhance  communications 
(Jacob,   1986;  Higgins,   1989).  Increasingly,  the 
network  will  seem  transparent  as  intelligent 
interfaces,   search,  and  retrieval  mechanisms 
manipulate,  process,  and  present  data  in  formats 
appropriate  for  the  user  (Rockart  &  Short, 
1989).  Of  course,  such  communication  functions 
are  dependent  on  the  capability  of  the 
underlying  telecommunications  infrastructure. 

4.   TELECOMMUNICATIONS  STRATEGY 

The  goal  of  telecommunication  planners  is  to 
create  a  global  digital  highway,  open  to  all 
users,  with  universal  access  into  totally  open 
networks  (Pelton,  1990).  The  Government  Open 
Systems  Interconnection  Profile  (GOSIP),  and  the 
nigh-Performance  Computing  Act  of  1991, 
accomplish  these  objectives  by  establishing  open 
networks  as  a  national  priority  with  standards 
for  network  interoperability  (U.S.,   1988;  U.S., 
1991).  The  next  step  is  the  extension  of  high- 
performance  networks  into  homes  and  the 
development  of  information  partnerships  among 
government,   industry,  and  education  (Roberts, 
1990;  Johnson,  1992).  Distance  education 
providers  will  need  to  be  prepared  for  an  era  of 
ubiquitous  computer  networking  and  systems  which 
support  voice,  data,  and  images,  in  any 
combination,  anywhere,  at  any  time--and  with 
convenience  and  economy  (Mayo,  1992). 

4.1     INTEROPERABLE  SYSTEMS 

Voice  and  data  operations  began  merging  in  the 
late  1980s.  Simultaneously,  applications  for 
centralized  mainframe  computing  lessened  as 
organizations  adapted  to  desktop  workstations, 
networks,  and  distributed  computing.  A  new 
generation  of  information  managers  emerged  as 
network  technologies  empowered  end-users  to 
improve  organizational  communications  (Opper  & 
Weiss,  1992).  However,  the  proliferation  of 
independent  development  platforms  caused  network 
compatibility  problems  and  a  movement  to  control 


distributed  systems  from  central  operations  (von 
Simson,   1990) . 

In  the  i990s,  standards  for  open  systems  promise 
to  shift  information  responsibilities  back  to 
end-users,  but  without  the  interoperability 
problems  prevalent  in  the  1980s.  The  computing 
environment  of  the  1990s  will  be  characterized 
by  client-server  models  supplanting  hierarchical 
master-slave  systems,  and  peer-to-peer 
associations  among  participants  on  the  networks 
(Madron,   1991) .  Hybrid  public-private  computer 
networks  and  information  systems  will  be  part  of 
a  new  information  order  featuring  global 
interconnectivity  and  cooperative  in/ormation 
services   (Elbert,  1992;  Heldman,   1992).  In 
addition,  the  infrastructure,  rather  than  being 
a  system  that  supports  other  services,  will 
become  a  programmable  intelligence  that  can  be 
distributed,  managed  and  reconfigured  by  the 
user  (Mulgan,   1991) . 

4.2     INTERNETWORK  COMMUNICATIONS 

Today's  local-area  network  technologies  such  as 
ethernet  and  token-ring,  and  wide-area  network 
technologies  such  as  X.25  and  dial-up  (modem- 
based  technologies),  are  too  slow  to  meet  the 
needs  of  tomorrow's  distance  education  programs. 
The  new  generation  of  services  solve  LAN 
interconnection  bottlenecks  by  offering  high 
speed  communications  and  bandwidth  on-demand 
(Lippis  £  Herman,  1991) . 

At  the  local  level,  the  fiber  distributed  data 
interface  (FDDI)  operates  at  100Mbps  and  is  an 
upgrade  to  existing  ethernet  or  token-ring  LANs. 
FDDI  is  presently  used  as  a  backbone  technology 
in  campus  environments  to  interconnect  LANs,  but 
is  also  a  viable  desktop  technology  for  media 
intensive  applications  such  as  network  or 
workgroup-based  simulations . 

FDDI-II  operates  at  600Mbps+  and  is  competing 
with  Switched  Multimegabit  Data  Service  (SMDS) 
(1.5Mbps  to  34Mbps+)  as  a  technology/service  to 
interconnect  LANs  within  a  metropolitan-area. 
SMDS  is  also  being  tested  as  a  national  service. 
FDDI-II  and  SMDS  will  enable  interconnected  LANs 
to  perform  as  one  large  LAN--an  ideal  situation 
for  distance  education  networks  within  the  same 
city.  However,  wide-area  communications  are 
needed  for  most  distance  education  applications 
and  for  access  to  remote  information  services. 

Frame  Relay  is  the  immediate  heir  to  X.25  for 
wide-area  networX  (WAN)  communications.  It  is  a 
fast-packet  technology  and  operates  at  speeds  up 
to  1.54Mbps.  It  has  been  demonstrated 
transmitting  full  motion  video.  However, 
interactive  video,  complex  multimedia,  and 
instructional  applications  featuring  intensive 
multi-user  interaction,    (i.e. ,  computer 
supported  collaborative  work  across  a  distance), 
will  require  both  powerful  local  and  wide-area 
network  technologies  and  a  means  to  integrate  a 
variety  media.  Asynchronous  transfer  mode  (ATM) 
offer«^  a  solution. 

ATM  is  one  of  the  most  talked  about  new 
technologies.  It  operates  between  45Mbps  and 
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1.26Gbps  and  is  a  solution  for  local -area 
network  communications,  LAN-WAN  integration,  and 
wide-area  multimedia  internetworking  (Cerf, 
1991;  Pentland,   1992;  Williamson  &  Titch,  1992). 
ATM  is  both  a  computer  and  telecommunications 
technology.  Computer  networking  enthusiasts  view 
ATM  as  a  high-speed  network  switch. 
Telecommunications  carriers  use  ATM  in  wide-area 
telephony  for  central  office  and  inter-exchange 
switching  of  video,  voice,  and  data  (via 
synchronous  optical  networks).  ATM  will 
accommodate  both  hardware  and  software -based 
multimedia  and  is  programmable  to  enable  users 
to  define  personalized,  intuitive  services 
(Dunning,  1992;  Sekimoto,  1992;  Smyth,  1992). 
Thus,  educators  can  integrate  onto  ATM  all  of 
the  various  media  technologies  comprising  a 
state-of-the-art  distance  learning  system. 

The  Integrated  Services  Digital  Network  (ISDN) 
is  a  solution  for  student  access  into  the  local 
laboratory  LAN.  It  is  a  hardware -based  voice- 
data-image  telecommunications  technology  which 
as  a  residential  service  offers  medium  speed 
data  (64Kbps  to  128Kbps)  with  simultaneous  voice 
(McQuillan,  1992).  ISDN  will  enable  students  to 
connect  to  campus  LANs  from  home  for  multimedia 
and  internet  communications.  National  ISDN  will 
link  interexchange  carriers  to  provide  access  to 
multiple  switched  services  over  a  single  circuit 
including  digital  dial-up,  X.25,  and  Frame  Relay 
(Lippis  &  Herman,  1991;  Aloia,  Fitzgerald,  i 
Kaufman,  1992) .  while  the  data  speeds  are  rather 
slow  in  comparison  to  other  technologies, 
several  companies  are  selling  ISDN  boards  which 
support  desktop  videoconferencing  r.aking  ISDN  an 
interesting  alternative  for  those  desiring  a 
turn-key  solution  or  wishing  to  provide  students 
with  advanced  telecommunications  capabilities 
from  home  (Bajarin,   1992) .  Residential  ISDN 
services  are  priced  comparable  to  existing 
telephone  rates. 

Multimedia  into  the  home  at  higher  data  rates 
such  as  1.5Mbps  can  also  be  accommodated  through 
high-bit-rate  digital  subscriber  line  (HDSL)  or 
asymmetrical  digital  subscriber  line  (ADSL) 
services  on  twisted-pair,  copper  plant 
(Sutherland  &  Litteral,  1992;  Stewart,  1992). 
HDSL  and  ADSL  have  yet  to  be  publicly  priced  for 
residential  applications.  In  the  long  term, 
broadband  multimedia  communications  via  fiber- 
optics  are  inevitable  simply  because  the 
maintenance  costs  are  so  much  lower  than  for 
copper  plant  (Negroponte,  1991).  The  full 
potential  of  distributed  multimedia  applications 
will  be  achieved  through  broadband  ISDN,  the 
Synchronous  Optical  Network  (SONET),  and 
software  which  supports  collaborative  work 
(Doll,   1992;  Hoshi,   Takahashi,   &  Mori,  1992). 

A  final  problem  confronting  distance  learning 
providers  and  also  solved  by  the  new 
telecommunications  technologies  involves 
bandwidth  allocation.  New  network  applications 
can  be  programmed  to  provide  only  the  bandwidth 
or  media  capacity  needed  at  any  given  point  in 
time.  Bandwidth  can  be  changed  automatically  and 
instantaneously  even  for  simultaneous  sessions 
in  multiple  locations  making  network  management 
nearly  'transparent'    (Bessey,  1992).  For 
educators,  such  capabilities  mean  that 


information  and  telecommunications  budgets  and 
services  can  be  established  for  sessions, 
groups,  or  projects.  The  cumulative  effect  is 
that  network  managers  may  soon  be  able  to  treat 
bandwidth  the  way  a  utility  treats  energy 
sources,  converting  back  and  forth  between 
sources  and  supplies  depending  on  what  is 
cheapest  at  the  time  (Anderson,  1992) . 

4.3    NETWORK  COSTS 

A  cost-benefit  analysis  of  the  new 
telecommunications  technologies  for  applications 
in  distance  education  is  somewhat  difficult  to 
establish  using  traditional  measures.  Distance 
education  technologies  have  generally  been 
deployed  as  independent  applications  specific  to 
a  predefined  audience,  and  as  such,  costs  are 
distinct  and  measurable.  Network-based, 
infrastructure  technologies  are  pervasive, 
upgrading  organization-wide  communications  and 
providing  benefits  to  an  entire  population.  In 
addition,   infrastructure  development  costs  are 
offset  by  reduced  operating  expenses  and 
amortized  across  participants  including 
education,  industry,  business,  and  government. 

Infrastructure  costs  are  also  difficult  to 
budget  because  networks  may  be  established  as 
voice-data  public  telephony  services,  as  data 
communications  technologies,  or  as  a  mix  of 
public  and  private  services  (Casner  i  Deering, 
1992;  Heldman,  1992).  For  example,  improvements 
in  compression  technology  have  cut  the  bandwidth 
needed  to  transmit  acceptable  images  for 
videoconferencing  to  l/75th  of  that  required  in 
the  late  1970s  (Doll,  1992)  making  even  the  most 
complex  media  transfers  within  the  domain  of 
both  computer  network  and  telecommunications 
carriers. 

At  the  local  level,  costs  for  FDDI  have  fallen 
dramatically  and  are  available  for  $1200  to 
$2000  per  node  (Van-Mierop,  1992) .  For  wide-area 
communications,   frame  relay  services  are 
expected  to  fall  to  less  than  existing  56Kbps  or 
Tl  service  to  bring  network  access  under  $100 
per  month.  Savings  will  be  pronounced  as 
multiple  remote  sites  access  the  public  network 
eliminating  the  need  for  expensive,  dedicated 
lines.  Transparent  LAN-MAN  interoperability  for 
metropolitan  and  wide-area  communications  can  be 
achieved  using  SMDS  at  $550-$750  per  month 
(Travis,  1992).  Private  ATM  long  distance 
offerings,  and  the  introduction  of  PC-based  ATM 
cards,  have  expanded  the  potential  of  the 
technology  to  include  true  LAN-WAN  integration 
at  gigabit  speeds.  ATM  is  presently  expensive  at 
$9000  per  node,  but  costs  are  expected  to  fall 
to  $1000  per  node  by  1995  (Johnson,  A.,  1992). 
ATM  WAN  switches  will  also  process  consumer  and 
commercial  ISDN  traffic. 

5.     NETWORK  CURRICULUMS 

Active  learning,  peer  learning,  integrated 
subject  learning,  and  real -world  learning  are 
important  when  designing  distance  or  technology 
delivered  education  (Knapper,  1988;  Winkler, 
1992).  Online,  collaborative  environments 
support  interactive  learning.  Within  shared 
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environments,  participants  may  experience  a 
variety  of  information  and  perceptions  as  users 
share  resources  and  experiences.  The  cumulative 
effect  may  be  to  produce  not  only  new  and 
different  information,  but  new  and  different 
approaches  to  learning,  as  participants  serve  as 
both  teachers  and  learners  in  partnership  with 
other  learners  (Duning,  1990;  Riel  &  Levin, 
1990) . 

A  strong  communications  infrastructure  is  a 
strong  ally  for  education,  enabling  students  to 
interact  with  rich  intellectual  resources, 
including  distant  teachers,  libraries,  and 
museums  (Kay,  1991) .  Combining  text,  images, 
sound,  color  animation,  and  full-motion  video, 
multimedia  will  transform  networks  of  desktop 
machines  into  distributed  workspaces  ideally 
suited  to  collaborative  projects  (McQuillan, 
1992).  Networks  may  provide  educational  services 
to  students  at  school,  work,  or  home--complete 
with  laboratory  simulations,  online 
conferencing,  and  collaborative  computing. 
Building  network  capabilities  into  the 
curriculum  requires  a  strategic  or  phased 
approach. 

5.1  PHASE  1:  LABORATORIES 

Interactive  multimedia  documents,  self-contained 
hypermedia  instructional  programs,  and  computer- 
generated  simulations  enable  students  to  engage 
in  exploratory  learning  and  master  difficult 
concepts  on  their  own  terms  and  at  their  own 
pace.  Simulations  require  a  supportive  media 
environment  built  around  the  simulation  (van 
Joolingen  &  de  Jong,  1992)  and  multimedia 
communications  provide  this  support.  People 
learn  more,  and  more  rapidly,  when  they  can 
simultaneously  see  and  hear  while  practicing  new 
concepts   (Hamilton,  Smith,  McWilliams,  Schwartz, 
&  Carey,  1992)  . 

Multimedia  or  hypermedia  instructional  systems 
can  be  implemented  as  stand-alone  applications 
for  use  in  remote  sites,  or  as  network-based 
resources  integrated  into  computer-mediated 
communications  (Maule,  1991a,  1992b) .  Distance 
learning  systems  which  integrate  voice  and  image 
conferences,   laboratory  simulations,  and  online 
collaborative  projects  require  sophisticated 
network  management  tools. 

5.2  PHASE  2:  NETWORK  MANAGEMENT 

Infrastructure-based  services,  wherein  control 
and  responsibility  is  diffused  and  embedded 
throughout  the  network,  may  be  used  to  build 
curriculums  which  reflect  the  dynamic  nature  of 
today's  workplace.  Instructional  processes  can 
readily  be  ^adapted  to  reflect  changes  in  the 
global  economy.  Network  tools  enable  users  to 
create  collaboratively,  and  to  rapidly 
disseminate  shared  learning  experiences. 

Future  distance  learning  systems  will  use 
advanced  telecommunications  switching  systems,  a 
variety  of  interoperable  networking 
technologies,  and  a  mix  of  public  and  private 
telephony,  network,  and  information  services 
(Heldman,  1992) .  Fortunately,  new  tools  place 
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network  control  in  the  hands  of  instructors. 
So ft ware -based  applications  allow  instructors  to 
program  telecommunications  and  wide-area  network 
services  (Jackman  &  Lee,  1992).  Programmable, 
on-demand  bandwidth  will  dramatically  reduce 
costs  for  video  conferencing  and  multimedia 
communications.  Wide-area  networks  will  be  fully 
configurable  to  accommodate  a  wide  variety  of 
simultaneous  communications  (Lippis,  1992). 

Network  management  tools  enable  instructors  to 
monitor  data  hubs,   information  servers,  bridges, 
routers,  and  clients — all  from  their  desktop 
(McBride  &  Brown,  1991) .  The  software  features 
X-Window  technology,  graphical  interfaces, 
network  maps,  point -and-shoot  commands,  and 
color-coded  icons  for  ease-of-operation .  These 
management  tools  enable  instructors  to  monitor 
laboratory  simulations,  oversee  network 
resources,  and  use  simulations  which  span 
networks  and  operating  systems  while  retaining 
full  collaborative  and  conference  capabilities. 
Thus,  instructors  can  dynamically  initiate  and 
guide  student  projects  as  groupware  applications 
internetwork  students  on  distributed  LANs 
allowing  them  to  work,  share  information, 
conduct  conferences,  and  dynamically  access 
information  from  distributed  data  bases, 
electronic  bulletin  boards,  and  other  network 
resources   (Edwards,   1992) . 

ISDN  will  prove  attractive  as  a  service  to 
interconnect  residential  and  small  business 
sites  into  educational  networks  and  public 
information  services.  A  typical  network-based 
application  may  involve  a  shared  workspace  with 
participants  simultaneously  annotating  and 
altering  memos,  diagrams,  spreadsheets,  graphs, 
and  other  documents — all  while  conducting  a 
conference  featuring  audio  and  short  video 
segments  sent  interactively  or  through 
electronic  mail   (McQuillan,  1992).  Student 
attendance  at  the  lab  may  be  optional  as  home 
telecommunications  services  enable  students  to 
access  network  resources  from  local  calls  into 
the  laboratory  LAN  for  simultaneous,  multi-party 
videoconferencing,  cooperative  computing,  and 
groupware  applications. 

5.3     PHASE  3:   INFORMATION  SERVICES 

Network-based  services  use  a  variety  of 
different  information  search,  retrieve,  and 
dissemination  mechanisms.  Bitnet  (or  CREN), 
Internet,  and  Usenet  are  the  major  public 
networks  and  host  several  interesting  resources 
and  network  software  applications.  The  services 
provide  comments  and  articles  posted  on 
electronic  bulletin  boards  and  newsgroups, 
process  messages  to  multiparty  mailing  lists, 
and  provide  files  and  programs  for  free  and 
public  file  transfer  (Johnson,  J.,  1992). 
Instructors  can  use  infrastructure  resources  to 
supplement  reading  assignments,  to  initiate 
student-student  conferences  with  peers  around 
the  world,  and  to  serve  as  a  platform  for 
network-based  collaborative  projects. 

Network  applications  can  be  programmed  as 
research  aids  for  information  access  from 
distributed  resources  (Tennant,  Ober  &  Lipow, 
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1992;  Johnson,  J.,  1992),  For  example,  'Archie' 
is  a  program  which  helps  users  locate  Internet 
sites  and  media  appropriate  for  anonymous 
downloads.  'Hytelnet'  is  a  hypennedia  utility 
for  locating  Internet  libraries  and  information 
services  for  remote  login.  'xLibrary'  is  a 
multi-tasking  hypermedia  application  which 
allows  multiple,   simultaneous  network  services. 
'Wide-Area  Information  Servers'   (WAIS)  retrieve 
information  from  distributed  databases,  through 
a  common  interface,  and  are  useful  for  keyword 
searching  across  large  library  collections. 

A  new  and  popular  application  is  the  Internet 
*Gopher'   for  searching  modular,  distributed 
databases.  It  features  a  browsing  tool  and 
subject-oriented  menus  to  search,  retrieve,  and 
display  documents.  Gopher  servers  have  links  to 
other  Gopher  servers  enabling  users  to  move 
seamlessly  from  network  to  network,  resource  to 
resource.  An  even  more  sophisticated  application 
:s  the  'World-Wide  Web'  which  uses  hypertext  to 
organize  and  access  resources  from  across  the 
Internet.  It  goes  beyond  Gopher  and  WAIS  by 
providing  pointers  and  chains  within  the  text. 
These  resources,  when  combined  with  online, 
interactive,  multiuser  communications,  enable 
users  to  conduct  a  conference  while 
interactively  retrieving  information  from  around 
the  world.  The  Internet  Relay  Chat  (IRC)  is  a 
multi-user,  distributed,  multi-platform, 
client/server  software  system  which  supports 
such  conferencing. 

Electronic  distribution  lists  enable  instructors 
to  gather  and  distribute  information  across  the 
networks.  National  mailing  lists  or  Uistservs' 
also  archive  information  for  access  through 
electronic  mail  commands  making  them  useful  for 
research.  Comserve  (vm.ecs.rpi.edu)  is  a 
comprehensive  online  resource  offering  mailing 
list  services,  electronic  professional  journals, 
bibliographic  reference  databases,  and  academic 
courseware.  The  Coalition  for  Networked 
Information  (cni.org)  stores  information  on 
national  policy  concerning  infrastructure 
development.     PACS-L  (unmvm.bitnet)  distributes 
the  latest  information  about  public  online 
access  services.    As  the  name  implies,  NetTrain 
{ubvm.ccbuff.edu)  distributes  network  training 
information. 

Electronic  newsletters  may  be  distributed 
through  prescribed  mailing  lists,  or  through  the 
listserv  utilities  described  above.  The  National 
Science  Foundation  Network  newsletter 
(merit.edu)  keeps  readers  abreast  of  NSF 
sponsored  Internet  activities.  The  wide-area 
information  servers  newsletter  (think.com) 
addresses  the  impact  of  programmed  intelligence 
for  automated  network  information  searching 
(WAIS) .  There  is  also  a  growing  trend  toward  the 
electronic  distribution  of  trade  and  academic 
journals.     Indexing  and  archival  features 
eliminate  tedious  legwork  for  researchers  and 
students. 

As  public  domain  journals  become  an  established 
and  accepted  means  of  professional  publishing, 
and  the  journals  are  archived  in  databases 
compatible  with  wide-area  searching  systems,  it 
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is  conceivable  that  researchers  and  students 
will  enter  search  commands  to  scan  journals 
throughout  the  worM,  locate  needed  sources,  and 
retrieve  appropriate  data.  Prominent  electronic 
journals  include  *The  Online  Journal  of  Distance 
Education  and  Communications'  (uwavm.u, 
washington.edu),    *EJournal'    (vacsc2,albany,edu) , 
and  the  ^Electronic  Journal  of  Communication' 
(comserve8vm.ecs.rpi.edu) . 

Library  services  and  bulletin  boards  are  some  of 
the  most  popular  online  resources.  There  are 
presently  over  150  domestic  and  120 
international  online  library  catalogs  with 
access  by  subject,  title,  author,  and  in  some 
cases,  key  word  and  full  text  searching. 
European  catalogs  can  be  accessed  through  the 
National  Science  Foundation  relay  server 
(sun.nsfnet-relay.ac.uk)  which  provides  access 
to  the  JANET  information  system  of  the  Open 
University. 

U.S.  Government  services  include  the  National 
Science  Foundation  (nis.nsf.net),  the  NSF 
Science  &  Technology  Information  System 
(stis.nsf.gov),  the  National  Technical 
Information  Service  (osi.ncsi.nist.gov) ,  NASA 
(spacelink.msfc.nasa.gov) ,  and  the  Library  of 
Congress  (dra.com).  The  National  Public 
Telecommunications  Network  has  established 
*free-nets'  as  comprehensive  bulletin  boards 
organized  to  resemble  electronic  cities- 
complete  with  a  city  hall,  library,  post  office, 
hospital,  and  town  hall.  Free-nets  provide 
public  data  communications  services  to 
compliment  the  services  of  National  Public  Radio 
and  National  Public  Television.    Two  of  the  more 
popular  free-nets  are  at  Cleveland 
(Cleveland, freenet ,edu)  and  Case-Western 
(freenet-in-a,cwru,edu) ,  Free-nets  are  a  popular 
method  for  organizing  information  and  should  be 
considered  for  university-wide  information 
services — including  distance  education. 

6.  DISCUSSION 

The  evolution  to  network-based  information 
delivery  seems  a  certainty.  Success  will  be 
measured  by  the  quality  of  the  information  and 
the  efficiency  of  the  communication — as 
evidenced  by  the  degree  to  which  resources  are 
readily  available  to  instructors  and  students 
through  institutional  information  systems. 
Successful  implementa<"ion  may  require  that  users 
learn  new  ways  of  performing  intellectual  tasks 
and  new  ways  of  thinking  about  communications 
(Mulgan,  1991). 

High  capacity,  wide-area  communication  networks 
are  expensive  and  necessitate  shared  and  common 
services.  Educators  may  take  advantage  of 
cooperative  networks  and  public  information 
services  to  initiate  partnerships  with  industry 
and  government.  Such  partnerships  might  help 
alleviate  current  training  problems  facing 
employers .  Infrastructure-based  services  also 
afford  institutions  the  opportunity  to 
strengthen  interorganizational  communications 
between  universities,  local  schools,  and  the 
community. 


'J 


The  implementation  of  infrastructure-based 
services  is  timely  as  educational  institutions 
become  increasingly  aware  of  the  need  to 
integrate  their  centralized  and  decentralized 
information  architectures,  seek  to  determine 
whether  media  transfer  should  be  based  on  voice- 
data  technology  or  high-speed  internets,  and 
recognize  the  need  for  organization-wide 
training  and  education  to  support  information 
management  within  distributed  and  heterogeneous 
environments. 

Instructors  using  networked  conununi  cat  ions  and 
infrastructure  resources  benefit  from  the 
convenience  of  desktop  communications,  from  the 
application  of  an  easily  assimilated  mechanism 
for  increasing  interaction  among  students,  and 
from  the  implementation  of  network  resources 
which  serve  to  keep  students  abreast  of  the 
latest  information  in  their  field  while 
simultaneously  aiding  them  in  their  efforts  to 
establish  ties  with  peers  in  industry,  business, 
and  government.  Students  appreciate  the 
convenience  of  being  able  to  communicate  from 
home  into  laboratory  LANs  and  for  exposure  to 
the  wealth  of  knowledge  available  to  them 
through  the  global  information  networks.  One  of 
the  more  interesting  aspects  of  the  new 
information  technologies  is  that  they  enable 
users  to  shape  their  personal  learning  programs 
and  learning  environments. 

Additional  research  is  needed  to  determine  the 
proper  mix  of  the  various  communication 
technologies;  to  ascertain  the  impact  of 
network-based  communications  on  traditional 
information  structures;  to  determine  information 
and  design  processes  for  the  distribution  of 
information  to  various  home,  work,  and  social 
environments;  and  to  determine  application 
designs  to  achieve  specific  learning  outcomes. 

7.  CONCLUSION 

Available  network-based  distance  learning 
technologies  support  multimedia  communicotions, 
on-demand  conferencing,  and  distributed 
workgroup  applications.  However,  the  systems 
integration  necessary  to  fulfill  the  promise  of 
such  technologies  has  been  slow  to  evolve  due  to 
the  unusual  nature  of  developing  infrastructure 
services.  Eventually,  the  issues  will  be 
addressed  as  institutions  evolve  into 
distributed  information  manaqoment,  adopt  inter- 
organizational  communications,  evaluate 
alternative  carriers  for  wide-area  and 
multimedia  communications,  and  discover  the  need 
for  cooperative  infrastructures  to  accomplish 
their  learning  objectives. 

The  high  cost  of  switching  cechnology 
necessitates  shared  equipment  and  partnerships 
among  business,  industry,  government,  and 
education.  Given  the  need  for  workforce 
retraining,  and  the  impartial  nature  of 
education,  distance  learning  providers  may  be 
uniquely  qualified  to  prototype  society-wide 
information  applications  and  be  instrumental  in 
infrastructure  design  and  development. 
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1.  Abstract 

One  of  the  major  purposes  of  this  paper  is  to  present  some  of  the  prelirmnaiy  results  of  research  initiated  by  the  National 
Institute  of  Multimedia  Education  (NIME)  in  Japan,  in  cooperation  with  the  University  of  the  South  Pacific  (USP),  on  the 
impact  of  distance  higher  education  in  the  South  Pacific.  Specifically,  this  paper  will  discuss  the  results  of  attitudinal  surveys 
and  extensive  interviews  conducted  with  students  fi-om  ahnost  every  Pacific  Island  member  country  of  USP  and  fi-om  a  wide 
range  of  backgrounds.  The  implications  of  these  results  will  be  discussed  against  the  background  of  national  development 
aspirations,  the  role,  fiinction  and  effectiveness  of  satellite  based  tutorial  instruction  for  higher  education,  and  the  potential 
socio-economic  effects  of  the  provision  of  extension  program  services  on  the  respective  Pacific  Islands  societies.  Finally, 
issues  will  be  raised  to  highlight  possible  directions  of  fiiture  study  and  application  and  what  role  Japan,  or  other  rim 
countries,  could  play. 


2.  Introduction 

The  countries  of  the  Pacific  Islands  region  are  spread  across 
an  area  of  ocean  three  times  the  size  of  Europe  and  far 
larger  than  the  continental  United  States,  yet  possess  an 
aggregate  land  area  of  less  than  63  thousand  square 
kilometers — an  area  no  larger  than  Denmark.  And, 
excluding  Papua  New  Guinea,  there  are  little  more  than  1 .5 
million  people  living  on  the  more  than  one  thousand  islands 
that  nwke  up  more  than  a  dozen  separate  countries 
scattered  across  this  vast  ocean  area. 

Likewise,  all  of  these  Pacific  Island  countries,  with  the 
exception  of  Nauru,  have  aid-dependent,  or  at  least  aid- 
augmented,  economies  with  total  per  capita  aid  flows 
ranging  fi-om  US$62  in  Fiji  to  US$2,800  in  Niue.  Likewise, 
the  per  capita  gross  national  product  (GNP)  also  varies 
widely,  ranging  from  US$430  in  Tuvalu  to  US$1,770  in  Fiji 
and  US$1,958  in  the  Cook  Islands  (Pacific  Economic 
Bulletin  1992,  June). 

English  is  used  in  both  conventional  and  distance  education 
and  is  a  reflection  of  the  Pacific  Islands  collective  colonial 
heritage.  For  the  majority  of  university  students,  English  is 
their  second  language  or,  at  least,  not  their  mother-tongue 
as  there  are  approximately  265  languages  in  the  region 
(UNESCO  1 992).  Although  English  is  everywhere  taught  in 
schools,  standards  vary  widely  and  are  often  quite  low. 

The  education  systems  in  the  Pacific  Island  countries  are 
generally  separate,  different  and  autonomous;  reflecting 
colonial  and/or  missionary  history  using  a  British  derived 
educational  model  with  the  exception  of  the  Marshall  Islands 
which  follows  a  North  American  model,  and  Vanuatu  which 
uses  a  combination  of  both  British  and  French  models. 


In  tertiary  education,  there  are  some  13,000  fiill-time 
students  throughout  the  region.  Almost  a  third  of  them  at 
the  University  of  the  South  Pacific  (USP),  the  only 
significant  regional  institution  teaching  at  the  university 
level.  The  other  two-thirds  are  at  some  forty  institutions 
throughout  the  region,  half  of  which  have  fewer  than  100 
students  each.  There  are,  in  addition,  nearly  3,000  students 
studying  at  universities  outside  the  region,  mostly  in  the  rim 
countries.  This  distribution  of  students  is  in  many  ways 
uneconomical.  For  example,  at  the  university  level  the  cost 
of  a  student  at  a  rim  university  is  three  or  four  times  the  cost 
at  USP  for  a  comparable  course.  It  was  recently  estimated 
that  the  total  overall  annual  cost  of  all  16,000  students  is 
some  US$85  million,  of  which  about  70  percent  is  spent  on 
the  one-fifth  who  study  outside  the  region,  and  only  30 
percent  on  the  four-fifths  studying  in  the  region  (Caston 
1992). 

Thus,  if  there  is  a  region  of  the  worid  that  could  benefit  from 
an  educational  network,  it  is  the  Pacific  Islands  region.  If 
there  is  a  group  of  academics  who  need  to  link  with  each 
other  and  with  colleagues  elsewhere,  the  answer  is  also 
those  working  in  the  tertiary  institutions  of  the  Pacific 
Islands  (Wah  1992). 

With  the  founding  of  USP  in  1970,  it  was  envisioned  that 
significant  alteration  in  the  provision  of  higher  education  in 
the  Pacific  Islands  region  would  be  realized  and,  through 
cooperative  efforts,  the  tyranny  of  distance  might  be 
overcome.  USP  is  a  regional  university,  as  apposed  to  a 
national  university,  established  to  serve  the  higher  education 
needs  of  1 1  Pacific  Island  member  countries:  Cook  Islands, 
Fiji,  Kiribati,  Nauru,  Niue,  Solomon  Islands,  Tokelau, 
Tonga,  Tuvalu,  Vanuatu  and  Western  Samoa.  In  1991  the 
Marshall  Islands  joined  USP  as  the  1 2th  member  of  the 
consortium  and  the  first  to  be  added  since  its  founding.  The 
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main  campus  is  located  at  Laucala  Bay  in  Suva,  the  capital 
of  the  Republic  of  Fiji,  with  an  Agricultural  campus  located 
at  Alaflia  in  Western  Samoa.  There  are  also  two  other 
instructional  and/or  research  complexes,  located  in  Vanuatu 
and  Tonga,  as  well  as  the  research  oriented  Atoll 
Development  Project  in  Kiribati.  For  students  studying 
through  the  USP  Extension  Program,  regional  centers  have 
been  established  near  the  capital  cities  of  ten  of  the  member 
countries  (Tokelau  is  served  from  Western  Samoa  and  the 
Marshall  Islands  have  yet  to  establish  a  regional  center). 

This  paper  focuses  on  research  conducted  by  the  National 
Institute  of  Multimedia  Education  (NTME)  with  financial 
support  from  the  Ministry  of  Education  in  Japan  and  in 
collaboration  with  the  University  of  the  South  Pacific.  From 
mid- 1991  through  early- 1992  survey  and  interview  teams 
visited  each  of  the  extension  sites  as  well  as  several  rim 
country  locations  to  collect  information  on  the  life-styles  and 
attitudes  of  students  learning  through  the  distance  education 
programs  provided  by  the  Extension  Services  of  USP  and/or 
graduates  of  such  programs.  Such  research  was  initiated 
because,  despite  its  functional  importance,  research  on  the 
actual  operation  and  dynamics  of  USP's  regional  study 
centers,  the  role  and  impact  of  satellite  based  tutorials,  as 
well  as  the  impact  of  distance  higher  education  on  students' 
social  mobility  and  their  attitudes  toward  development,  was 
basically  non-existent. 

3.     Objectives  and  Method  of  NIME  Research 
Activities  in  the  Pacific 

Since  1989  NIME  has  been  conducting  research  to  clarify 
the  state  of  distance  higher  education  institutions  in  Asian 
and  Pacific  countries,  financially  supported  by  the  Ministry 
of  Education  in  Japan.  During  1989,  Sukho\  hai 
Thammathirat  Open  University  in  Thailand  and  the 
Universitas  Terbuka  in  Indonesia  were  selected  as  the 
research  sites.  In  1990,  the  Indira  Gandhi  Open  University 
in  India  and  the  Allama  Iqbal  Open  University  in  Paicistan 
were  also  studied  by  the  research  team.  For  1991,  USP's 
Extension  Services  was  selected.  Each  research  project 
attempted  to  clarify  the  real  state  of  distance  higher 
education  for  each  institution.  The  overall  research  project 
is  expected  to  continue  through  1993  and  will  include  the 
sending  two  research  teams  to  Korea  and  Malaysia  (initiated 
in  1992)  as  well  as  China,  which  will  be  studied  as  the  last 
and  largest  research  site.  When  completed,  this  rather 
ambitious  project  should  provide  educators  with  an  overall 
image  of  distance  higher  education  in  Asia  and  the  Pacific 
region. 

3. 1    Pacific  Islands  Research  Objectives 

The  1991-92  research  project  in  the  Pacific  Islands  region 
had  the  following  two  objectives: 

1.  To  examine  the  current  state,  role  and  effect  of  USP 
Extension  Services  and  its  various  regional  centers.  Also, 
the  fiinction  of  each  regional  center  was  to  be  evaluated  in 
relation  to  the  respective  geographic,  socio-economic  and 
cultural  conditions  present  in  each  island  society  in  which 
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the  Extension  Program  is  operated.  Special  focus  was 
placed  on  this  aspect  of  the  study  in  order  to  determine  how 
regional  centers  perform  in  relation  to  the  reciprocal  process 
betv^cen  internal  and  external  factors  of  socio-economic 
development  present  in  the  island  societies. 

2.  To  see  how  the  USP  Extension  Program  affects  national 
development  in  each  island  society;  especially  human 
resource  development.  Focusing  on  both  the  social  and 
regional  mobility  of  students  and  graduates  of  the  distance 
education  program,  the  role  and  function  of  distance 
education  were  to  be  examined  in  terms  of  the  human 
resource  development  aims  and  goals  within  the  respective 
island  society.  In  addition,  this  research  tried  to  clarify  the 
unique  characteristics  of  human  resource  training  through 
USP  distance  education  in  comparison  with  those  individuals 
.-who  received  their  training  in  the  metropolitan  universities 
of  the  Pacific  Rim;  countries  such  as  Australia,  New 
Zealand,  Hawaii  and  the  West  Coast  of  the  United  States. 

3.2  Methodology 

This  study  placed  a  great  deal  of  emphasis  on  field 
interviews  with  students  and  graduates.  Needless  to  say,  the 
examination  of  each  learners'  behavior  is  one  of  several 
important  factors  to  be  assessed  in  any  research  concerned 
with  education's  impact.  However,  many  research  programs 
on  distance  education  conducted  in  the  past  have  tended  to 
depend  largely  on  data  collected  through  the  central 
administration  of  the  distance  education  institutions,  rather 
than  through  visits  and  observations  of  the  "realities"  of  the 
learners  themselves.  This  tendency  might  be  due  to  the 
difficulties  and  inconveniences  of  visiting  remotely  located 
study  centers,  especially  those  in  Asian  and  Pacific 
countries. 

In  view  of  the  principles  of  educational  research,  however,  it 
is  nearly  impossible  to  grasp  the  real  state  of  distance 
education  without  field  interviews.  In  this  study,  we 
endeavored  to  persevere  in  the  application  of  interview 
techniques  as  the  principle  method  of  our  research  in  order 
to  compensate  for  weakness  we  saw  in  previous  studies  of 
this  type. 

The  responses  obtained  through  these  surveys  and 
interviews  were  compared  among  the  six  different  student 
and  graduates  categories.  The  six  categories  are  as  follows: 

1.  Students  resident  at  USP's  Suva  Campus. 

2.  Island  students  learning  through  the  Extension  Program 
and  resident  in  their  home  country. 

3.  Islanders  studying  in  metropolitan  universities  on  the 
Pacific  Rim;  including,  rather  non-geographically,  Hawaii. 

4.  Island  residents  who  completed  the  Extension  Program  in 
their  home  country. 

5.  Islanders  who  graduated  from  USP  Suva  Campus  and 
were  resident  in  any  of  the  island  locations  of  the  study. 
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6.  Isla.iders  remaining  in  Pacific  Rim  countries  after  their 
graduation  from  metropolitan  universities  in  these  countries. 

Interviews  covered  a  wide  range  of  subjects  relating  to  the 
individual's  learning  behavior  and  motivation,  life-style,  life- 
history  of  their  education,  social  mobility,  social  status  and 
expectation,  ethnic  identity,  and  their  motivation  to 
participate  in  nation  buildmg  (self-defined  by  the 
respondent).  We  selected  approximately  150  samples  of 
students  and  graduates  from  the  main  campus  and  each 
regional  center.  In  addition  to  these,  we  also  selected  about 
50  samples  from  students  and/or  graduates  from  universities 
in  metropolitan  cities  outside  of  the  South  Pacific  Region; 
such  as  Honolulu,  San  Francisco  and  Berkeley  in  the  United 
States,  Auckland,  Pahnerston  North  and  Wellington  in  New 
Zealand,  and  Brisbane  in  Australia. 

By  adopting  such  a  research  methodology,  we  could  obtain 
significant  and  interesting  findings  on  the  students  and 
graduates  of  higher  education  institutions  in  the  greater 
Pacific  Region. 

4.     Overview  of  Distance  Higher  Education  in 
THE  Pacific  Islands 

As  was  mentioned  earlier,  distance  education  in  the  Pacific 
Islands  region  has  one  major  provider,  the  University  of  the 
South  Pacific.  Consequently,  the  overview  of  distance 
education  in  the  Pacific  Islands  covers  mostly  the  activities 
of  USP's  Extension  Services.  However,  it  should  be  noted 
that  in  the  early  1970s,  there  was  much  activity  conducted 
over  the  PeaceSat  satellite  network  on  which  USP  and  other 
institutions  in  the  Pacific  region  experimented  with  the  use 
of  satellite  tutorials  and  teleconferencing  to  support  distance 
education  as  well  as  other  educational  activities  (1). 

Extramural  Studies  began  in  1970  and  were  initially 
operated  by  the  School  of  Education  (later  renamed  the 
School  of  Humanities).  Later,  in  1971,  Extramural  Studies 
was  reorganized  as  Extension  Services  with  its  own  director 
and  facilities.  The  first  distance  education  courses  were 
offered  primarily  in  education  and  were  oriented  toward  a 
Diploma  in  primary  and/or  secondary  education  with  in- 
service  primary  and  secondary  school  teachers  as  the 
principle  clientele.  Today,  Extension  Services  offer 
approximately  175  courses  leading  to  a  Certificate,  Diploma 
or  Degree  in  30  different  programs  along  with  vocational 
and  continuing  education  programs.  In  1990,  there  were 
approximately  6,451  e.irollments  in  Extension  Services 
(mostly  in-service  teachers  or  public  servants)  and  about  -  7 
fiill-time  staff— academic  and  non-academic — as  well  as 
many  part-time  local  lecturers  and  staff  (2). 

The  distance  courses  are  primarily  print  based.  Satellite 
tutorials — experimentally  implemented  in  1973  on  PeaceSat 
and,  since  1986,  conducted  via  USPNET  using  the 
INTELSAT  VI  satellite — are  used  to  supplement  learning 
packages  with  attendance  being  optional.  Students 
principally  study  from  the  core  materials,  developed  by  the 
centrally  located  curriculum  development  team.  These 
learning  packages  usually  consist  of  at  least  two  printed 


texts;  the  Introduction  and  Assignments  booklet,  and  the 
Course  book.  Ancillary  components  might  include  a 
Reader,  textbook(s),  audio  tapes  and/or  video  tapes.  USP's 
traditional  commitment  to  its  distance  students  is  to  provide 
them  with  the  home-based  teacWng  packages  containing  all 
that  they  need  for  learning  and  mastery  of  the  Extension 
course  subject  matter  (UNESCO  1992). 

Other  centrally  provided  instructional  support  services  for 
the  region  include  satellite  tutorials  on  USPNET,  visits  to 
the  regional  Extension  Centers  fi-om  course  tutors  based  on 
the  main  campus  in  Suva,  and  personal  correspondence  with 
students  as  well  as  teaching  through  assessment.  The  need 
for  such  interaction  between  the  students  and  the  instructors 
is  great,  but  is  in  some  cases  poor  to  non-existent,  except  for 
comment  on  assignments  (which  can  occasionally  arrive  to 
students  after  the  final  examination!).  The  feelings  of 
isolation  experienced  by  many  distance  education  students  is 
multiplied  by  the  meager  postal  system  in  some  countries  or 
exacerbated  by  the  ineflBcient,  expensive  or  inadequate 
telecommunications  systems  both  inHX)untry  and 
intemationaUy  (Wah  1992). 

For  the  above  reasons,  the  in-country  educational  support 
provided  by  the  national  USP  Extension  Centers  is  very 
important.  The  Extension  Centers  in  each  member  country 
of  USP  serve  as  the  clearinghouse  for  all  materials  and 
assignments  as  well  as  functioning  as  the  liaison  between 
local  students  and  remote  teachers.  In  many  locations,  these 
centers  provide,  on  a  regular  basis,  continuing  education 
radio  programs  along  with  occasional  television  programs 
and  public  lectures.  Also,  face-to-face  tutorials  with  part- 
time  lopal  tutors  and/or  peer  group  tutorials  provide 
additional  support  to  the  distance  education  materials.  The 
Extension  Centers  are  also  the  site  of  the  teleconferencing 
facilities  for  satellite  tutorials,  library  services,  computer 
facilities,  classrooms  and  study  space.  Many  centers  also 
circulate  bulletins  or  newsletters  for  their  students,  offer 
training  in  study  skills,  course  counseling,  practical 
laboratory  sessions  (were  possible  and  required),  and 
"bridging"  courses.  For  many  Pacific  Island  students,  the 
national  Extension  Center  is  USP. 

5.     Human  Resource  Development  and  USP 

Following  this  somewhat  lengthy,  but  necessary, 
introduction  to  the  form  and  nature  of  distance  education  in 
the  Pacific  Islands  region,  we  turn  our  attention  to  the 
outcome  of  our  study.  What  did  the  results  of  our  research 
reveal  about  the  impact  of  distance  Wgher  education  on 
development  in  the  Pacific  Islands?  The  nature  of  the  data 
precludes  an  easy  answer,  however,  our  findings  did  reveal 
some  interesting  results  which  are  presented  in  summary 
below  (3). 

First  of  all,  what  did  our  study  reveal  about  the  relationship 
between  human  resource  development  and  USP  distance 
education?  In  part.  It  was  found  that  USP  Extension 
students  and/or  graduates  seemed  to  be  more  motivated  to 
work  or  study  abroad  than  there  counterparts  who  were 
students  and/or  graduates  of  USP's  residential  campus,  or 
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even  those  who  attended  metropolitan  universities  in  the  rim 
countries  (Table  1).  For  many  Extension  students,  the 
distance  education  programs  proNdded  by  USP  seemed  to 
whet  their  appetite  to  move  further  afield.  It  appears  that 
while  participating  the  Extension  program  they  became  more 
inclined  to  want  to  move  abroad  desiring  to  seek  out  better 
educational  or  economic  opportunities  than  those  available 
at  home. 

This  situation  seems  unlikely  to  change,  at  least  in  the  near 
future,  and  would  lead  one  to  expect  a  continuing  and 
severe  shortage  of  qualified  man  power  in  the  Pacific  Island 
countries.  However,  this  would  only  be  a  superficial 
conclusion.  In  reality,  many  Extension  students  are 
participating  in  distance  education  as  a  way  of  gaining 
university  level  credits  towards  their  desired  degree  while 
marking  time  until  they  qualify  for  a  government  scholarship 
to  study  either  at  USP's  main  residential  campus  in  Suva,  or 
overseas  at  a  metropolitan  institution.  Indeed,  for  such 
countries  as  Kiribati  or  Tuvalu,  the  USP  Extension  program 
functions  as  a  means  of  providing  an  opportunity  for  those 
who  completed  their  secondary  education  but  failed  to 
receive  a  government  scholarship,  to  once  again  re-apply  for 
a  university  level  education  rather  than  enter  the  job  market 
or  seek  vocational  training.  Furthermore,  many  Extension 
students  are  older  than  average  university  freshmen  and  are 
already  employed  and/or  have  families  and  are  unwilling  to 
commit  to  full-time  studies  until  their  future  financial 
situation  as  a  student  is  more  secure.  Also,  Pacific 
Islanders,  as  with  anyone  else,  want  for  themselves  and  for 
their  children  the  expansion  of  personal  capabilities  that 
higher  education  brings.  For  many  Extension  students  who 
live  in  very  small  communities,  this  also  involved  a  desire  to 
travel,  to  experience  living  elsewhere,  or  even  to  emigrate. 

For  those  who  choose  to  migrate — and  there  are  some  who 
do  (4) — it  results  less  from  their  exposure  to  Extension 
studies  and  more  from  the  almost  complete  integration  of 
the  island  labor  markets  (at  least  for  the  professionally  and 
technically  qualified)  into  the  wider  Pacific  labor  markets  of 
Australia,  New  Zealand  and  even  the  United  States  and 
Canada.  For  such  individuals  who  maintain  strong  family 
linkages  to  their  home  communities,  there  is  also  the  likely 
sending  back  of  remittances.  In  Western  Samoa  and  Tonga 
for  instance,  such  remittances  are  the  largest  source  of 
foreign  exchange  (Ogden  1989).  From  this  point  of  view, 
people  can  be  seen  as  a  valuable  export,  as  long  as 
traditional  and  extended  family  loyalties  continue  to  operate 
in  ways  that  ensure  they  go  on  sending  home  a  part  of  what 
they  earn  overseas. 

Another  interesting  result  of  our  research — having  impact 
on  human  resource  development  in  the  islands — is  shown  in 
Table  2,  which  describes  the  degree  of  job  satisfaction 
among  the  sbc  different  categories  of  respondents  and  was 
used  as  an  indicator  of  an  individuals  motivation  to  seek 
change.  Of  these  categories,  according  to  the  data,  USP 
Extension  graduates  showed  the  greatest  levels  of  discontent 
with  their  present  jobs  and,  likewise,  the  largest  gap 
concerning  job  satisfaction  before  and  after  the  enrollment. 
In  other  words,  by  enrolling  in  the  Extension  program,  the 
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student's  level  of  discontent  seems  to  be  magnified  further. 
The  trend  seems  to  be  even  more  striking  when  the  economy 
of  the  country  is  weak,  job  opportunities  are  slim,  and  the 
desire  to  migrate  greater. 

Perhaps  this  is  to  be  expected,  after  all,  if  an  individual  is 
dissatisfied  with  their  present  employment  they  are  likely  to 
seek  change.  However,  in  a  constricted  job  market  such  as 
that  found  in  most  Pacific  Islands,  such  aspirations  result  in 
frustration.  If  such  frustration  becomes  perceived  as 
insurmountable,  an  individual  either  gives-up  or  goes 
elsewhere;  except  in  the  Pacific  Islands. 

For  most  Pacific  Islanders,  the  government  is  the  largest 
employer  and  the  employer  of  choice  offering  slightly  better 
salaries,  better  job  tenure,  and  a  certain  level  of  social  status. 
Unfortunately,  there  is  also  little  opportunity  for  career 
advancement,  and  subsequently  higher  salaries,  without 
obtaining  a  higher  level  of  training  and  education.  Many 
Extension  students  already  experiencing  some  level  of  job 
discontent,  and  frustration  at  seeing  recent  university 
graduates  promoted  above  them,  see  participation  in 
Extension  studies  as  a  means  of  job  mobility.  Island 
governments  promote  this  by  re-embursing  tuition  to  public 
servants  who  pass  their  courses  and  pay  increment  raises  to 
those  who  obtain  certificates,  diplomas  and  degrees. 
However,  other  factors  begin  to  come  in  to  play — ^perhaps 
an  individual's  desire  to  travel  to  other  places  to  obtain  a 
higher  degree,  to  gain  a  higher  salary  overseas,  or  study  in  a 
field  not  offered  via  Extension  studies — and  frustration  and 
discontent  build. 

From  these  findings  it  may  be  inferred  that  the  more 
education  islanders  gain  through  USP  Extension  programs, 
the  more  they  become  inclined  to  move  abroad;  or  at  least 
the  more  likely  they  are  to  contemplate  migration  as  an 
option  to  their  present  circumstances.  Ironically,  however, 
when  we  conducted  the  same  survey  in  the  rim  countries,  we 
found  very  few  Islander  students  among  the  interviewees 
who  had  previously  been  enrolled  in  the  Extension  program 
in  their  home  islands.  This  seems  to  indicate  that,  in  reality, 
the  number  of  those  trained  through  the  Extension  program 
flowing  out  of  their  home  islands  is  much  lower  than  was  to 
be  expected — despite  the  likelihood  expressed  by  many  of 
the  interviewees  of  this  category.  An  alternative  assessment 
of  this  situation  could  also  indicated  that  they  are  going  to 
one  place,  USFs  main  campus  in  Fiji,  where  worries  of 
gaining  credit  for  their  extension  courses  is  moot  and  the 
possibility  of  gaining  alternative  employment  in  one  of  the 
many  regional  organizations  located  there  is  equally 
attractive. 

Thus  far,  from  the  preliminary  findings  of  our  research,  it 
may  be  stated  that  USP  Extension  Services  contribute  to 
island  countries  in  promoting  the  expansion  of  professional 
knowledge  and  skills  necessary  for  social  and  national 
development.  At  the  same  time,  it  also  contributes  to  a 
possible  increase  in  Islanders  educated  or  trained  through 
the  Extension  programs  feeling  frustrated  because  of  a 
general  lack  of  job  mobility  or  scarce  employment 
opportunities  commensurate  with  their  educational 
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background.  This  may  in  turn  result  in  some  leaving  to  seek 
better  opportunities  in  the  rim  countries  and  taking  their 
education  and  skills  overseas  for  application  in  a  higher- 
wage  job  market. 

6.     Evaluation  of  USP  as  a  Regional  Distance 
Higher  Education  Institution 

In  the  assessment  of  USPs  Extension  Services  as  an 
effective  institution  for  the  delivery  of  tertiary  education  at  a 
distance,  we  asked  respondents  to  indicate  how  beneficial 
they  thought  USP  Extension  courses  were  in  obtaining 
employment  or  promotions  in  their  home  countries  (Table 
3).  Our  preliminary  results  imply  that  students  attending 
metropolitan  universities  evaluated  the  program  least 
favorably  followed  by  those  currently  attending  USP's  Suva 
campus.  Extension  students,  as  would  be  expected,  gave 
the  program  the  most  positive  evaluation  with  the  advantage 
of  being  able  to  continue  full-time  employment  while 
attending  Extension  courses  (and  the  encouragement  to  use 
practical  application  of  their  course  work  in  their 
employment;  and  conversely,  application  of  work  related 
experiences  in  course  assignments)  as  its  primary  strength. 
From  this  it  may  be  inferred  that  the  formation  of  a  mild 
form  of  social  stratification  may  be  emer^ng  in  the  island 
societies  based  upon  the  "prestige**  attributed  to 
metropolitan  university  graduates,  USP  Suva  Campus 
graduates,  and  those  completing  the  Extension  Programs  (in 
that  order).  This  was  also  mentioned  in  the  Literviews  with 
islanders  now  playing  important  roles  in  the  local,  re^onal 
and/or  international  scene. 

6.1    The  Extension  Centers 

The  USP  Extension  Centers,  which  form  a  unique  and  vital 
part  of  the  USP  system,  appear  to  be  under  strong  influences 
determined  by  the  socio-economic  circumstances  of  their 
respective  island  country.  Therefore,  the  fecilities  and 
services  provided. vary  from  one  center  to  another.  Table  4 
shows  how  regional  services  vary  among  the  member 
countries. 

It  also  appears  that  these  centers  have  the  potential  to 
develop  in  ways  that  excel  anything  most  USP  member 
country  governments  could  conceive  (Ogden  1992).  It 
would  therefore  seem  important  that  USP's  Extension 
Centers  be  seen  not  only  as  a  viable  means  of  providing 
higher  education  at  a  distance,  but  also  that  they  foster  a 
strong  sense  of  belonging  to  the  communities  to  which  they 
serve;  since  for  many,  the  Extension  Centers  are  USP. 

Of  these  Extension  Centers,  some  have  large  enrollments 
and  excellent  facilities  and  equipment  similar  to  those  in  Fiji. 
Whereas  there  are  countries  such  as  Tokelau  that  do  not 
have  their  own  facilities  and  are  thus  further  disadvantaged 
by  having  to  be  served  by  a  center  in  an  adjacent  country. 
Also,  in  the  utilization  of  thi  communication  satellite,  it  was 
found  that  there  was  a  greiit  gap  between  and  among  the 
member  countries.  Many  of  the  Extension  Centers  are 
provided  with  free  or  very  low  cost  access  to  the  USPNET 
by  their  local  telecommunications  provider  and  therefore 


capable  of  communicating  via  INTELSAT.  Alternately,  there 
are  some  countries,  such  as  Hauru  or  Niue,  that  have  to 
substitute  HF  radio  contact  for  their  tutorials  and  therefore 
suffer  from  bad  audio  quality  and  generally  inadequate 
capabilities.  Finally,  there  is  the  case  of  Kiribati  which  has 
thus  far  been  refus^  other  than  commercial  rate  access  to 
satellite  facilities  by  the  local  telecommunications  company 
whch  it  cannot  afford  and  is  thus  cut  off  from  participating 
in  USPNET.  In  all  cases,  much  technical  (and  political) 
difficulty  is  experienced  with  ''last  mile**  connections  and 
some  locations  are  forced  to  use  break-down  prone 
equipment  that  is  some  twenty  plus  years  old. 

6. 2    Satellite  Tutorials 

USP,  in  many  ways,  pioneered  the  use  of  communication 
satellites  for  distance  tutorials  in  the  Pacific  region.  Today, 
the  combined  satellite/HF  system  which  makes  up  USPNET 
is  used  heavily  for  administration  and  teaching. 
Administration  include?  weekly  staff"  meetings  on  distance 
education  matters,  the  continuing  education  program, 
materials  dispatch  monitoring  and  directorate-to-center 
business,  and  point-to-point  sessions.  Whereas  instructional 
use  of  the  satellite/HF  system  still  continues,  it  has 
diminished  in  importance  due  to  technical  difficulties  (Wah 
1992).  However,  when  questioned  about  the  possible 
effectiveness  of  satellite  based  tutorials,  we  obtained 
predominately  positive  responses,  as  shown  in  Table  5.  This 
seems  to  indicate  that  many  consider  satellite  based 
teleconferencing  for  educational  purposes  to  be  an 
appropriate  technology  vital  to  the  promotion  of  higher 
education  in  the  Pacific  Islands. 

Rather  disappointing,  however,  was  the  evaluation  of 
satellite  teleconferencing  by  students  who  actually 
participated  in  tutorial  sessions.  This  data  also  showed  a 
high  degree  of  variation  from  one  councy  to  another.  In  the 
analysis  of  the  evaluation  research  conducted  by  the  USP 
Extension  Services  in  1991  (and  collaborated  by  our  data), 
the  appraisal  of  the  practical  effect  of  satellite  based  tutorials 
was  relatively  low,  as  indicated  in  Table  6.  Interestingly,  the 
evaluation  was  relatively  high  in  Fiji,  Solomon  Islands  and 
Western  Samoa,  while  it  was  very  low  in  Nauru  and 
Vanuatu.  Positive  responses  tended  to  stress  the  importance 
of  gaining  feedback  from  the  instructors  who  mark  the 
exams  and  learning  from  fellow  satellite  tutorial  participants* 
questions.  Negative  responses  tended  to  concentrate  on  the 
poor  audio,  complexity  of  discussion,  and/or  the  time  such 
tutorial  sessions  were  held.  It  should  be  noted  that  this  gap 
in  evaluation  among  islands  may  be  due  not  only  to  the 
technical  aspects  of  the  satellite  tutorial  sessions  (audio 
interference)  but  perhaps  also  to  extenuating  socio-linguistic 
factors. 

Although  seeing  the  virtues  to  satellite  based  instruction, 
USP  still  has  much  difficulty  in  maintaining  its  distance 
education  system,  utilizing  in  some  places  technology  that  is 
at  least  twenty  years  old.  To  this  end,  the  university  has  also 
been  actively  seeking  to  improve  the  system.  A  high 
powered  committee  of  the  vice-chancellor  was  recently 
formed  to  spearhead  this  endeavor  and  has  recently 
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developed  a  document  outlining  the  requirements  for  a 
proposed  upgraded  system,  which  was  approved  by  USP's 
Council  in  October  1992  (Wah  1992).  USP  remains 
committed  to  providing  distance  education  to  its  member 
countries  and  is  seeking  the  means  to  do  so  with  relevant 
communications  technology. 

7,  Conclusions 

Today,  institutions  of  higher  learning  in  both  the  developing 
and  developed  countries  of  the  Pacific  are  increasingly  being 
asked  to  adapt  more  quickly  to  the  changing  technological 
and  educational  needs  of  the  societies  they  serve.  As  such, 
universities  are  now  not  only  the  agents  of  change,  but  are 
having  to  undergo  radical  change  themselves  as  they  adjust 
to  meet  the  educational  needs  of  the  21st  Century  (Ogden 
1 992).  USP  is  busy  attempting  to  build  the  necessary 
telecommunications  infrastructure  that  will  guarantee  their 
students  and  faculty  equitable  access  to  information 
regardless  of  geographic  location.  The  goals  are  to  make 
the  equipment  of  distance  training  as  transparent  as  possible, 
to  improve  the  delivery  of  educational  materials,  and  to 
promote  the  financial,  socio-cultural,  and  political  resources 
to  bring  this  about.  Many  see  such  efforts  as  defining  the 
core  of  the  respective  Pacific  Island  country's  national  goals 
for  human  resource  development;  both  through  the 
innovative  organization  and  delivery  of  institutionalized 
learning  as  well  as  non-traditional  forms  of  distance  and 
continuing  education.  The  results  of  our  study  indicate  that 
there  is  still  much  to  be  done. 

Toward  realizing  this,  a  network  of  "human  development 
centers"  has  been  established  in  Okinawa,  Fiji,  and  Hawaii 
for  Pacific  economic  and  technical  cooperation  by  creating  a 
flexible  technical  transfer  system  in  which  one  can  choose  a 
place  for  study  in  accordance  with  the  technical  level  and 
content  desired  and  needed  by  his/her  home  country. 

Also,  the  "human  development  network"  structure  will  most 
likely  be  the  basis  for  any  progress  of  individual  projects 
anticipated  hereafter.  As  such  a  project,  the  National 
Institute  of  Multimedia  Education  has  been  promoting  a 
project  called  the  Partners  Project y  to  establishing  an 
international  educational  network  beginning  some  time  in 
1993  using  various  innovative  communication  technologies 
available  on  the  ETS-V  satellite.  However,  this  is  still  at  the 
experimental  stage  and  yet  to  be  implemented  fully. 

8.  Notes 

(1)  For  more  information  on  the  early  use  of  PeaceSat  see, 
M.  Ogden,  D,  Teoh  &  V.  Young  (1984).  The  satellite 
that  would  not  die:  A  case  study  of  the  PeaceSat 
Project,  (unpublished  manuscript)  Background  Paper 
for  Working  Group  #15  Learning  Networks,  PTC85, 
Honolulu,  m. 

(2)  Most  faculty  m*^  nbers  are  full-time  employees  and 
divide  their  work  duties  between  non-distance 
education  and  distance  education  instruction.  Almost 
all  of  the  part-time  staff  are  employed  by  the  Extension 


Centers  and  work  only  in  support  of  distance  education; 
their  numbers  fluctuate  from  semester  to  semester  and 
are  employed  at  local  discretion. 

(3)  The  authors  wish  to  thank  fellow  research  team  member 
Dr.  Fumihiko  Yoshida,  Associate  Professor  of 
international  relations  at  Tokai  University,  for 
processing  the  original  raw  data  and  providing  the 
initial  statistical  reports  which  were  used  in  the 
tabulation  of  the  data  presented  in  this  report. 

(4)  According  to  a  public  lecture  given  by  former  USP 
Vice-Chancellor  Geoffrey  Caston,  a  World  Bank 
funded  tracer  study  of  1985  and  1988  cohort  graduates 
from  four  Pacific  Island  oountries  (Fiji,  Kiribati, 
Solomon  Islands,  and  Western  Samoa)  revealed  that  a 
very  high  proportion  of  these  graduates  emigrate  to  the 
rim  countries.  Of  the  1985  and  1988  cohort  graduates, 
about  one-third  are  now  working  overseas.  Moreover, 
large  numbers  of  those  who  had  not  yet  emigrated  said 
they  were  likely  to  do  so  in  the  future  (Caston  1992). 
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Table  1    Expectation  for  Immigration 
Is  there  any  country/city  in  which  you  want  to  work  or  study  in  ihe  future? 


Yes 

No 

Total 

I.  Students  at  USP  Suva  Campus 

6 

1  9 

25 

24.0% 

76.0% 

2.  Island  students  learning  through 

1  6 

23 

39 

Ihe  Extension  Program 

41.0% 

59.0% 

3.  Island  students  in  metropolitan 

9 

26 

35 

universities  in  the  Pacific  Rim 

25.7% 

74.3% 

4.  Island  residents  graduated  from 

5 

1  2 

1  7 

USP  Suva  Campus  and  others 

29.4% 

70.6% 

5.  Island  residents  completed  the 

8 

7 

1  5 

Extension  Program 

53.3% 

46.7% 

6.  Islanders  remaining  in  the  Pacific 

8 

1 1 

19 

Rim  countries 

42.1% 

57.9% 

Combined  categories 

20 

16 

36 

55.6% 

44.4% 

Total 

72 

1  14 

186 

38.7% 

61 .3% 

Table  2    Job  Satisfaction 

Arc  you  satisfied  with  your  present  job?  Were  you  satisfied  with  the  job  that  you  had  before  you  entered  your  UniversityAJSP  Program? 


Yes,  definitely 

Yes,  to  some  extent 

Not  quite 

Definitely  not 

Total 

1.  Students  at  USP  Suva  Campus 

3 

42.9% 

3 

42.9% 

1 

14.3% 

0 

0.0% 

7 

2.  Island  students  learning  through 
the  Extension  Program 

14 

46.7% 

10 
33.3% 

4 

13.3% 

2 

6.7% 

30 

3.  Island  students  in  metropolitan 
universities  in  the  Pacific  Rim 

8 

61.5% 

3 

23.1% 

2 

15.4% 

0 

0.0% 

13 

4.  Island  residents  graduated  from 
USP  Suva  Campus  and  others 

1  1 
64.7% 

3 

17.6% 

2 

1 1 .8% 

1 

5.9% 

1  7 

5.  Island  residents  completed  the 
Extension  Program 

5 

35.7% 

4 

28.6% 

4 

28.6% 

1 

7.1% 

14 

6.  Islanders  remaining  in  the  Pacific 
Rim  countries 

1  0 
55.6% 

4 

22.2% 

2 

11.1% 

2 

11.1% 

1  8 

C'ombined  categories 

21 
63.6% 

1  1 
33.3% 

1 

3.0% 

0 

0.0% 

33 

Total 

72 
54.5% 

38 
28.8% 

16 
12.1% 

6 

132 

Table  3     Evaluation  of  USP  Extention  Programs 

In  general,  do  you  think  graduates  from  USP  Extension  Program  are  benefited  from  tlic  aspect  of  obtaining 

a  job  or  promoting  to  a  better  position? 

Yes,  definitely 

Yes,  to  soiTie  extent 

Not  quite 

Definitely  not 

Total 

1 .  Students  at  USP  Suva  Campus 

1  2 
52.2% 

1  0 
43.5% 

1 

4.3% 

0 

0.0% 

23 

2.  Island  students  learning  through 
the  Extension  Program 

25 
64.1% 

12 
30.8% 

2 

5.1% 

0 

0.0% 

39 

3.  Island  students  in  metropolitan 
universities  in  the  Pacific  Rim 

1  5 
50.0% 

13 
43.3% 

2 

6.7% 

0 

0.0% 

30 

4.  Island  residents  graduated  from 
USP  Suva  Campus  and  others 

1  1 
61.1% 

5 

27.8% 

2 

11.1% 

0 

0.0% 

18 

5.  Island  residents  completed  the 
Extension  Program 

9 

60.0% 

5 

33.3% 

1 

6.7% 

0 

0.0% 

15 

6.  Islanders  remaining  in  the  Pacific 
Rim  countries 

12 
75.0% 

3 

18.8% 

0 

0.0% 

1 

6.3% 

1  6 

Combined  categories 

24 
68.6% 

9 

25.7% 

1 

2.9% 

1 

2.9% 

35 

Total 

108 
61.4% 

57 
32.4% 

9 

5.1% 

2 

1.1% 

176 
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Tabic  4  Conditions  of  Regional  Centers 


Country 

Regional  Center 

Independent  Facility 

Participation  in  USPNET 

Access  to  INTELSAT 

Cook  Islands 

X 

X 

X 

X 

Fiji 

X 

X 

X 

X 

Kiribati 

X 

X 

Disconected  In  1988 

- 

Nauru 

X 

• 

X 

HB  radio 

Nlue 

X 

- 

X 

HB  radio 

Solomon  Islands 

X 

X 

X 

X 

Tokelau 

X 

X 

Tonga 

X 

X 

X 

X 

Tuvalu 

X 

X 

HB  radio 

Vanuatu 

X 

X 

X 

Western  Samoa 

X 

X 

HB  radio 

Tables      Evaluation  on  the  Satellite  Tutorials 

Do  you  think  satellite-used  tutorial  is  effective  for  the  advancement  of  learning  activities  in  Pacific  island  countries? 


Yes,  definitely 

Yes,  to  some  extent 

Not  quite 

Definitely  no: 

Total 

Fiji 

1  2 

15 

2 

0 

29 

41.4% 

51.7% 

6.9% 

0.0% 

Polynesia 

32 

13 

7 

1 

53 

60.4% 

24.5% 

1 3.2% 

1.9% 

Micronesia 

10 

3 

4 

0 

1  7 

58.8% 

17.6% 

23.5% 

0.0% 

Melanesia 

13 

6 

2 

0 

21 

61.9% 

48.6% 

9.5% 

0.0% 

The  Pacific  Rim  Countries 

22 

6 

2 

0 

30 

73.3% 

20.0% 

6.7% 

0.0% 

Total 

89 

43 

17 

1 

150 

59.3% 

28.7% 

11.3% 

0.7% 

Tabic  6 


Evaluation  of  Satellite  Tutorials 


Cook  Is. 

Fiji 

Kiribati 

Niuc 

Nauni  Solomon  Is. 

Tonga 

Tuvalu 

Vanuatu 

W,  Samoa 

Total 

Very  hftlpful 

1 

39 

2 

0 

0 

8 

0 

2 

0 

2 

54 

3.7% 

22.4% 

20.0% 

0.0% 

13.1% 

0.0% 

14.3% 

0.0% 

16.7% 

Of  some  help 

0 

12 

3 

0 

0 

6 

0 

1 

0 

3 

2b 

0.0% 

6.9% 

30.0% 

0.0% 

9.8% 

0.0% 

7.1% 

0.0% 

25.0% 

Of  hardly  any  help 

0 

3 

1 

0 

0 

0 

1 

1 

0 

0 

e 

0.0% 

1 .7% 

10.0% 

0.0% 

0.0% 

16.7% 

7.1% 

0.0% 

0.0% 

Did  not  aucnd  any 

26 

120 

4 

0 

5 

47 

5 

1  0 

14 

7 

238 

96.3% 

69.0% 

40.0% 

100.0% 

77.1% 

83  3% 

71.4% 

100.0% 

58  3% 

Total 

27 

174 

10 

0 

5 

61 

6 

14 

14 

12 

323 

211 
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Training,  Econoric,  and  Technical  Implications 
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Georgia  Tech  Research  Institute 
Atlanta,  Georgia  30332  USA 
Tel:  404-894-8248 


1 .  ABSTRACT 

The  Georgia  Tech  Communications  Laboratory,  working  through  the 
Georgia  Center  for  Advanced  Telecommunication  Technology  (G'JATT) 
is  pursuing  the  development  of  the  Georgia  Vocational  Education 
Network  (GaVEN) .      The  proposed  network  is  focused  on  the  goal  of 

reaching  a  vital  group  with  new  technology  and  educational 
resources:  the  180,000  students  in  Georgians  Vocational  Training 
and  Adult  Education  System.     The  long-term  vision  is  to  migrate 

to  SMDS  and  eventually  B-ISDN  services,  providing  network 
capacity  that  can  be  utilized  by  not  only  the  education  centers, 
but  businesses,  government  and  other  entities. 


2 .  INTRODUCTION 

It  has  been  widely  recognized  that  the 
link  between  workforce  education  and 
economic  development  is  strong.  In 
recognition  of  that  link,  a  Vocational 
Education  Network  is  proposed  for  Georgia 
(GaVEN) . 

This  paper  discusses  the  proposed  approach 
to  network  development,  desired  services 
and  benefits,  expected  payoff,  and  the 
unique  partnership  pursuing  the  project  to 
bridge  the  gap  between  the  growing  economy 
of  metro-Atlanta  and  the  rest  of  the 
state.  Providing  connectivity  to  the 
Staters  adult  education  centers  will  put 
unprecedented  network  capacity  within 
thirty  miles  of  more  than  95  percent  of 
Georgia's  population. 

Since  1988,  enrollment  in  the  state's 
technical  schools  has  jumped  38  percent. 
Many  education  and  economics  experts  have 
questioned  whether  the  state's  vocational 
schools  are  up  to  the  task  of  educating 
workers  to  compete  in  the  Global 
information  economy.  "Information 
education"  of  rural  Georgians  is  critical: 
outside  metro  Atlanta,  only  IC  percent  of 
the  population  over  age  25  have  a  college 
degree. 

The  GaVEN  initiative  seeks  to  meet 
challenges  on  four  fronts: 

to  capitalize  on  existing  momentum  in 
several  key  telecommunications  and 
related  information  industries; 

to  develop  (through  a  leveraging  of 
technology  and  educational 
infrastructure)  a  well-trained  and 
ready  workforce; 


•  to  catalyze  growth  in  information 
intensive  industries  through 
development  of  telecommunications 
infrastructure  in  the  form  of 
"information  highways"  in  all  of 
Georgia; 

•  to  focus  limited  resources  on 
fulfilling  the  promise  through 
industry,  university,  and  government 
partnerships  and  initiatives. 

A  functional  GaVEN  will  be  pursued  through 
the  Georgia  Center  for  Advanced 
Telecommunications  Technology  (GCATT) . 
GCATT  is  a  telecommunications-focused 
element  of  the  Georgia  Research  Alliance. 
The  Research  Alliance  fosters  cooperation 
between  the  business  community,  government 
and  six  key  research  universities  in 
Georgia. 

GCATT  is  currently  emphasizing  many 
programs  in  basic  and  applied  research, 
service  programs  in  distance  learning  and 
telemedicine,  economic  development  and 
public     policy     issues.  Several  key 

industry  players  have  expressed  interest 
in       participating       in       the  network 
development  in  a  university/ 
government/ industry  partnership. 


3.     ONGOING  INITIATIVES 

A  key  step  in  the  development  of  the  GaVEN 
will  be  to  play  off  existing  initiatives 
and  the  existing  communications 
infrastructure  for  education.  For 
example,  the  ongoing  Georgia  ClassConnect 
Distance  Learning  trial  was  initiated  by 
BellSouth,  NEC  America  and  Georgia  Tech  in 
1991.  The  trial  is  based  on  two-way  video 
and  audio  using  DS-1  circuits.  Currently 
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involved  in  the  trial  are  four  high 
schools  in  metro  Atlanta  and  Columbus,  as 
well  as  Georgia  Tech,  the  University  of 
Georgia,  Morris  Brown  College  and  Columbus 
College. 

This  trial  and  others  like  it  provide  an 
opportunity  to  utilize  "advanced" 
telecommunications  technology  in  readying 
the  workforce  of  tomorrow  with  skills  that 
will  be  necessary  in  the  information-based 
economy.  It  also  provides  a  stimulus  for 
the  extension  of  key  telecommunications 
networks  and  services  to  parts  of  the 
state  and  region  that  have  not  been 
traditionally  served  as  well  as  the  larger 
metropolitan  areas. 

Another  example  of  combined  educational 
outreach  and  infrastructure  development 
activity  in  Georgia  is  the  Georgia  Tech 
Satellite  Literacy  Project.  Initiated  in 
1989  with  two  remote  sites,  the  program 
has  grown  rapidly  and  now  serves  more  than 
60  sites  in  Georgia.  Programming  on  the 
educational  network  originates  at  Georgia 
Tech,  and  offers  people  with  poor  reading 
and  writing  skills  a  chance  to  improve 
ti^Gir  skills.  Students  have  ranged  in  age 
from  17  to  79  years  old  and  hail  from  all 
parts  of  the  state — this  is  a  program 
which  truly  embraces  all  of  the  people  of 
Georgia.  Recent  site  additions  to  the 
network  include  Warm  Springs  in 
conjunction  with  the  Roosevelt  Institute. 
Some  other  sites  include  Albany  State 
College,  Georgia  Southern  University  and 
Athens  Area  Tech. 

These  trials  and  others  utilize  a 
communications  framework  consisting  of 
about  350  satellite  communications 
terminals,  several  hundred  modems  and  less 
than  one  hundred  CATV  connections.  Given 
that  there  are  over  1700  primary  and 
secondary  schools  and  more  than  thirty 
adult  and  vocational  educations  centers  in 
Georgia,  the  current  communications 
capability  to  support  delivery  of 
educational  services  is  clearly 
inadequate. 

4.     PROPOSED  APPROACH 

To  improve  the  communications 
infrastructure  to  support  delivery  of 
educational  services  and  programming  in 
Georgia's  adult  and  vocational  education 
centers,  the  goal  is  to  leverage  from 
existing  distance  learning  initiatives  in 
Georgia  and  the  region.  This  will  be  done 
by  defining  the  information  transport 
requirements  to  and  from  the  32  units  of 
the  state  vocational  school  system- 

Additionally,  information  flows  to  allow 
distance  learning  and  other  data  transport 
applications  to  be  applied  in  and  around 
the  vocational  education  centers  will  be 
characterized.        This    is    a    key  point. 
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because  the  proposed  intent  for  GaVEN  is 
not  only  to  allow  delivery  of  educational 
programming  and  real-time,  two-way 
interaction  and  multicasting.  A  second 
motivation  is  to  put  in  place  transmission 
and  networking  capacity  in  the  state  to 
spur  the  development  of  "information 
intensive"  businesses  which  are  replacing 
traditional  low-wage  manufacturing 
enterprises  in  many  regions  of  the  rural 
south. 

Thus ,  the  goal  is  not  only  to  provide 
educational  mechanisms  to  train  and  re- 
train the  workforce  in  "information-age 
skills"  using  an  integrated  services 
network,  the  goal  is  also  to  catalyze 
economic  development  in  rural  and  semi- 
rural  areas  by  providing  infrastructure  to 
allow  business  which  require  varying 
levels  of  telecommunications  connectivity 
to  locate  in  these  regions. 

A  few  statistics  will  underscore  the  need 
for  this  secondary  benefit:  First,  the 
median  household  income  in  the  Atlanta 
Metropolitan  Statistical  in  1990  was 
$34,595  (in  1990  dollars).  In  the  rest  ot 
Georgia,  the  median  income  in  1990  was 
$21, 920 .  Second,  twenty-one  counties  in 
Georgia  exceed  the  state  average  for  the 
percentage  of  the  population  with  a  high- 
school  diploma — 71  percent.  Ten  of  the  21 
were  in  metro-Atlanta.  Clearly,  there  are 
two  Georgias,  and  there  is  a  real  need  to 
deliver  now-unavailable  educational 
services  to  rural  Georgia  and  to  spur 
economic  development  there  as  well. 

Once  the  necessary  information  flows  have 
been  characterized,  needlines  and  other 
connectivity  issues  will  be  overlaid  on  to 
a  proposed,  broadly-based  network  planning 
effort      for     the     State.  The  State 

Department  of  Administrative  Services  and 
the  Public  Services  Commission,  in 
cooperation  with  GCATT,  are  developing 
plans  for  this  effort,  which  will  examine 
the  networking  needs  of  the  state  for 
administrative  functions,  the  University 
System  and  the  State  School  Superintendent 
(K  through  12) ,  as  well  as  the  Department 
of  Technical  and  Adult  Education. 

The  current  concept  for  the  State  network 
to  meet  all  of  these  needs  is  an  ATM  ring 
of  ten  to  twelve  nodes  located  primarily 
in  the  larger  cities.  Radiating  from 
these  major  switching  centers  would  be  DS- 
3  and  DS-1  sub-networks  carrying  traffic 
to  less  populous  and  lower  communications 
traffic  density  areas.  The  overall  goal 
for  the  state  network  is  to  migrate 
current  and  future  traffic  to  a  new 
platform  and  new  transmission  technology. 

Analysis  completed  to  date  is  encouraging: 
the  cost  tradeoffs  bet>;een  DS-1  and  DS-3 
services  given  current  tariffs  should 
allow  cost  savings  when  currently  separate 
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leased  services  are  bundled  in  many 
locations.  Furthermore,     when  these 

services  are  trunked  onto  the  broadband 
ATM  ring,  additional  efficiencies  are 
expected. 

An  ambitious  goal  with  target  date  of  the 
year  2002  is  to  allow  any  classroom  in  the 
state  to  be  connected  to  any  other.  While 
switching  facilities  may  ultimately 
provide  this  capability  cost-effectively, 
it  is  not  likely  that  premises  equipment 
(including  workstations,  monitors  and 
cameras  allowing  two-way  video  and 
multimedia  connection  between  any  two 
rooms  in  the  state)  will  be  ?»i:fordable. 
Nonetheless,  this  goal  is  presented  here 
to  frame  the  complexity  of  zhe  switching 
fabric  envisioned  for  Georgia. 

If  the  overall  state  network  technology 
migration  and  the  more  focused  GaVEN  is  to 
be  successfully  implemented,  several 
factors  must  be  addressed.  First,  a 
phased  approach  to  implementation  must  be 
utilized  because  the  state  cannot  absorb 
the  capital  costs  of  the  conversion/ 
implementation  over  a  short  period. 
Second,  early  break-even  on  lease  costs 
must     be      achieved.  Otherwise,  the 

recurring  costs  in  bringing  up  the  new 
network  in  phases  will  cripple  the  effort 
financially. 

Third,  a  migration  path  to  ATM/SONET 
allowing  the  offering  of  broadband 
services  must  be  accommodated.  Without 
broadband  services,  the  "new"  network 
would  simply  be  a  recasting  of  existing 
capability.  Fourth,  centralized  network 
management  must  be  accommodated.  Without 
it,  efficiencies  in  combining  the  many 
state  network  users  on  a  single  broadband 
transport  infrastructure  may  never  be 
realized.  Finally,  the  network  must 
accommodate  new  users  and  services, 
including  potential  use  by  third  parties 
not  affiliated  with  the  state  such  as  new 
information-based  industries. 

5.     EXPECTED  PAYOFF 

The  number  of  service  jobs  surpassed  the 
number  of  manufacturing  jobs  in  the  United 
States      in      1988.  In      the  South, 

displacement  of  low-wage  manufacturing 
workers  is  especially  acute  because  of  the 
heavy  concentration  of  these  jobs  in  the 
region .  Technology       advances  in 

telecommunications  can  "soften  the  impact" 
of  this  transition. 

Not  only  will  the  implementation  of  GaVEN 
facilitate  grov/th  in  service  and 
information-intensive  industries,  we  must 
also  strive  to  retain  and  create  new 
manufacturing  jobs  which  will  also  be 
driven  by  telecommunications  technology  in 
suppl ier/m an u fact urer/ vendor/ consumer 
networks . 


A  bonus  benefit  of  a  focus  on  development 
of  an  information  infrastructure  for 
regional  use  and  economic  development  is 
that  the  technologies  and  techniques 
applied  here  are  also  extendable  to  almost 
any  region  of  the  Globe.  This  provides  an 
unprecedented  opportunity  for  industry  in 
the  region  to  benefit  from  direct 
improvements  in  regional  information 
infrastructure,  but  also  from  connections 
with  the  global  infrastructure  and  from 
the  business  base  derived  from 
infrastructure  development  elsewhere. 

These  benefits  are  in  addition  to  the 
direct  yet  dif f icult-to-measure  benefits 
of  making  educational  services  more  widely 
available . 

6.  ELEMENTS  OF  THE  PARTNERSHIP 

GCATT,  the  State  Department  of 
Administrative  Services  and  the 
telecommunications,  CATV,  and  media 
industries  form  the  partnership  that  can 
make  GaVEN  a  reality.  Atlanta  and  Georgia 
have  great  momentum  in  key 
telecommunications  and  related  information 
industries  which  will  contribute  greatly 
to  fulfilling  this  promise.  BellSouth, 
with  its  headquarters  in  Atlanta  and  its 
focus  on  the  Southeast  region,  is 
historically  the  most  significant  factor 
in  the  development  of  the  region  as  a 
telecommunications  hub. 

Additionally,  the  Atlanta  region  enjoys  a 
position  as  a  key  network  center  for 
broadband  corporate  networks  for 
multinational  companies.  A  key  factor  in 
the  development  of  this  capability  is  the 
city's  stature  as  an  international  fiber 
hub,  with  more  than  29  separate  fiber 
paths  in  and  out  of  the  city  versus,  for 
example,  less  than  a  third  that  number  for 
New  York. 

Also  key  to  the  Georgia  region's 
leadership  in  moving  toward  an  integrated 
information  infrastructure  are  high- 
profile  information  service,  programming, 
and  content  origination  organizations  such 
as  Atlanta-based  Turner  Broadcasting 
System  and  Cox  Enterprises. 

7.  SUMMARY 

The  Georgia      Center      for  Advanced 

Telecommunication  Technology  (GCATT) ,  in 
partnership  with  the  Georgia  State 
agencies  and  industry  in  the  region,  is 
pursuing  the  development  of  the  Georgia 
Vocational  Education  Netx-zork  (GaVEN)  . 
The  proposed  network  is  focused  on  the 
goal  of  reaching  a  vital  group  with  nGw 
technology  and  educational  resources:  the 
180,000  students  in  Georgia's  Vocational 
Training  and  Adult  Education  System.  The 
long-term  vision  is  to  migrate  to  SMDS  and 
eventually     B-ISDN     services,  providing 
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network  capacity  that  can  be  utilized  by 
not  only  the  education  centers,  but 
businesses,  government  and  other  entities. 

This  paper  has  reviewed  ongoing 
initiatives  in  the  application  of 
telecommunications  technology  to  education 
in  the  state,  and  demonstrated  the  need 
for  the  network  as  a  catalyst  for 
educational  enhancement  and  economic 
development,  particularly  in  rural 
Georgia.  The  proposed  approach  to 
development  of  the  network  has  been 
reviewed,  as  have  the  expected  direct  and 
indirect  payoffs  of  implementation,  and 
the  elements  of  the  partnership  pursuing 
the  network. 

In  addition  to  this  initiative,  GCATT  is 
currently  emphasizing  many  programs  in 
basic  and  applied  research,  service 
programs  in  distance  learning  and 
telemedicine,  economic  development  and 
public  policy  issues. 
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First  Steps  in  Multimedia  Telecommunications: 
Using  ISDN  for  Educational  Delivery 


Linda  Harasim 
Dept.  of  Communication.  Simon  Fraser  University 
Bumaby,  B.C.,  Canada 

1 .  Abstract: 

This  paper  analyzes  the  ISDN  Distance  Learning  Trial  held  in  Vancouver.  BC.  Canada, 
which  delivered  high  school  credit  courses  to  adult  learners.  Data  collected  through 
interviews,  observation,  and  video  analysis  are  presented  and  analyzed  to  assess  whether 
the  ISDN  project  fulfilled  its  goal  of  promoting  educational  interactivity  (i.e.,  collaborative 
learning,  active  student  participation)  and  of  enhancing  student  accessibility  (geographic  as 
well  as  technical),  as  well  as  to  assess  the  relative  benefits  and  overall  utility  of  using  such  a 
system  for  distance  instruction  in  adult  learning  centers. 


2.  Introduction  and  Background: 

The  use  of  computer-mediated  communication 
systems  for  educational  delivery  is  having  a  major 
effect  in  expanding  educational  delivery  and 
enhancing  the  quality  of  educational  interaction, 
especially  with  regard  to  encouraging  active  learner 
participation  and  collaborative  learning  (Harasim, 
1990;  Harasim  et  al,  1993;  Hiltz,  1993;  Mason  & 
Kaye,  1989).  Most  online  educational  activities  to 
date  use  electronic  mail  or  computer  conferencing: 
asynchronous,  text-based  message  systems.  The 
introduction  to  North  America  of  ISDN  (Integrated 
Services  Digital  Network)  communications 
technology  enables  the  creation  and  use  of 
multimedia  educational  environments,  made  feasible 
with  ISDN's  increased  transmission  speeds  for  voice, 
image,  and  data  signals. 

The  Electronic  Classroom: 

The  project  created  an  "electronic"  or  "online 
classroom"  in  Vancouver.  Canada,  by  linking  four 
Adult  Learning  Centers  using  an  ISDN  network  and 
four  interactive  multimedia  workstations  (MDLWs). 
one  at  each  center,  to  enable  image,  audio,  and  data 
conferencing.  Each  workstation  included  a 
microcomputer,  microphone,  preamp.  speakers, 
writing  tablet,  and  ligfit  pen.  The  project  used  BC 
TePs  ISDN  technology  and  the  MDLWs,  which 
offered  image,  audio  and  data  conferencing  to  the 
students  and  teachers,  were  developed  by  MPR 
Teltech.  a  research  and  development  subsidiary  of 
BC  Tel.  The  students  and  teacher  could  talk  to  one 
another  using  the  microphone  and  to  input,  share 
and  alter  images  using  the  screen,  scanner,  light 
pen,  mouse  and/or  keyboard. 

The  multimedia  workstation  provided  a  many-to- 
many  synchronous  communication  environment,  a 
space  that  could  be  employed  to  support 
collaboration  and  interaction  that  simulates  and 
possibly  enhances  a  conventional  classroom.  There 
were  many  new  challenges  to  mediated  educational 
collaboration,  such  as  the  need  to  reformulate  the 
curriculum  design  and  teaching  methods  used, 
training  teachers  and  students,  and  determining  the 
viability  and  suitability  of  ISDN  technologies  for  such 
tasks. 


Timeline: 

The  project  covered  two  phases:  Phase  1  (February 
to  June,  1992  and  Phase  2:  October,  1992  to 
January,  1993).  Two  courses.  Introduction  to  Math 
11  and  Western  Civilization  12,  were  offered  to 
students  enrolled  in  the  online  program.  Math  11 
was  dropped  shortly  after  implementation  in  the  1st 
Phase,  due  to  technical  problems  and  the  lack  of 
computer  tools  appropriate  to  this  subject.,  but 
reintroduced  in  Phase  2,  when  changes  such  as  the 
introduction  of  a  light  pen  were  implemented.  In 
Phase  2  both  courses  are  being  offered. 

Characteristics  of  the  Users: 

Students  ranged  in  age  from  18  to  25  years  of  age. 
returning  to  complete  their  high  school  program. 
Approximately  20%  of  all  the  students  in  the  project 
were  immigrants  to  Canada  and  spoke  English  as  a 
second  language.  Besides  the  ISDN  course, 
students  also  registered  in  one  or  two  traditional 
classroom  courses.  Few  had  previous  computer 
experience.  Students  were  all  given  instruction  in  the 
use  of  the  equipment. 

The  two  teachers  involved  in  the  project  were 
experienced  adult  educators  who  had  taught  their 
subjects  in  the  adult  learning  centers  In  past,  using 
traditional  face-to-face  approaches.  Neither  teacher 
had  ever  used  a  computer  for  communication  or  as  a 
primary  educational  tool  for  teaching  and  learning 
and  one  had  never  before  used  a  computer  at  all.  An 
MPR  technician  was  present  throughout  the  class 
sessions  to  provide  technical  support.  Teachers  also 
received  training  in  the  use  of  the  new  computer 
technology.  Some  training  in  curricuiar  design  issues 
and  approaches  for  new  media  was  provided. 

Description  of  Activities: 

The  ISDN  classroom  consisted  of  four  sites.  One. 
referred  to  here  as  the  local  site  or  center  1 ,  included 
the  teacher  and  several  students  in  a  regular 
classroom;  at  the  three  remote  sites  (centers  2-4),  the 
students  had  ISDN  access  to  the  teacher  and  to  the 
other  sites.  At  the  local  site,  students  sat  in  groups  of 


216 


2-3  to  a  table  while  the  teacher,  monitor  and 
microphone  were  located  at  the  front  of  the  room. 
There  were  about  4  empty  rows  of  seats 
(approximately  30')  between  the  monitor  and  the 
back  tables  where  the  students  sat.  The  teacher 
spent  most  of  her  time  directly  in  front  of  the  monitor. 
At  the  remote  sites,  the  students  also  sat  at  a 
significant  distance  from  the  equipment.  The  monitor 
was  about  10*  away  and  the  microphone  was  about 
4'  away  from  the  students.  The  computer  monitor 
and  equipment  were  about  15*  from  students. 

The  teacher,  located  at  center  1.  presented  lectures 
and  interacted  with  students  at  the  remote  sites  using 
audio  conferencing  and  image  conferencing  to  show 
images  that  had  been  scanned  and  distributed 
among  all  four  sites  prior  to  class.  Students  at  the 
local  site  had  access  to  all  the  conferencing 
equipment.  Students  in  the  remote  sites  used  the 
audio  channel  to  communicate  with  the  teacher  and 
peers  at  other  sites,  and  had  access  to  other  input 
devices  such  as  the  light  pen,  keyboard,  and  mouse. 

Technical  problems  beset  course  delivery  throughout 
Phases  1  and  2  such  as  problems  with  the 
functioning  of  the  ISDN  line  and  the  MDLW,  the  fact 
that  the  high  quality  audio  linkup  was  not  available, 
and  a  host  of  other  computer  related  difficulties.  At 
various  points,  the  project  team  considered  removing 
the  technology  and  reverting  the  course  to  a 
traditional  face-to-face  format  but  did  not  do  so 
because  both  the  teacher  and  the  students 
requested  to  continue  with  the  ISDN  mode  of 
delivery. 


3.  Research  Methodology: 

Data  were  collected  using  interviews,  observation, 
and  analysis  of  video  records.  The  interview  data 
was  generated  at  the  conclusion  of  the  Western 
Civilization  class  in  Phase  1.  There  were  16  student 
respondents  and  2  teacher  respondents.  This  data  Is 
presented  In  section  4.  User  Perspectives. 


Video  tape  recordings  were  made  of  the  Western 
Civilization  class  in  Phase  2,  over  three  different 
days.  Class  proceedings  were  videotaped  from  two 
locations  [one  in  which  the  teacher  and  25  students 
are  located  and  a  remote  center  m\h  6  students]. 
Segments  of  30  minutes  (15  min.  from  the  local 
center  and  15  from  the  remote  center)  were  selected 
and  analyzed  for  their  representative  value.  In 
addition  video  outputs  of  the  computer  activities  were 
recorded  and  analyzed.  Thus,  120  minutes  of  activity 
were  studied.  The  tapes  were  analyzed  according  to 
the  nature  of  teacher  activity,  the  nature  of  student 
interaction,  and  the  nature  of  the  user-technology 
interaction.  Video  analysis  is  presented  In  section  5. 
Usage  Interaction  Patterns. 


4.  User  Perspectives: 

4.1  Student  Perspectives: 

Phase  1  students  were  interviewed  regarding  three 
main  issues  of  ISDN  delivered  classes:  stability  and 
effectiveness  of  the  network;  the  degree  of  student 
interaction  and  class  participation;  and  other  course 
issues.  Sixteen  students  [who  had  all  completed  the 
course]  responded  (see  Table  1).  It  should  be  noted 
that  these  comments  came  from  those  who  were  able 
to  successfully  complete  the  course  under  difficult 
conditions  and  that  they  tended  to  be  highly 
motivated  and  committed  to  making  the  project  work. 
Overall,  student  evaluation  was  favorable,  and  most 
said  that  the  ISDN  course  was  as  good  as  or  better 
than  other  (face-to-face)  courses  that  they  had  taken 
at  the  learning  centers. 

Course  Completion  Rates: 

Phase  1  of  the  project  had  a  somewhat  higher 
dropout  rate  than  previous  (traditional)  offerings  of 
this  course  and  course  completion  rates  should  be 
tracked  over  subsequent  offerings  of  ISDN  courses 
to  have  a  higher  sample  size. 


Table  1.  Student  Evaluation  of  the  Western  Civilization  Course  Compared 
vtfith  Other  Traditional  Courses  (  N  )  


Worse 

Same 

Better 

a)  student  interaction 

3 

5 

8 

b)  student  participation 

2 

11 

3 

c)  your  participation 

2 

8 

6 

d)  access  to  teacher 

3 

7 

6 

e)  lectures 

3 

9 

4 

f)  assignments 

3 

9 

4 

g)  group  work 

3 

6 

7 

h)  student  presentations 

6 

10 

i)  your  enjoyment  of  the  course 

2 

1 

13 

j)  course  as  a  whole 

2 

10 

4 

ERIC 
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4.2  Teacher  Perspectives 

Two  teachers  were  interviewed:  the  Math  11  teacher 
and  the  Western  Civilization  course  teacher.  Their 
comments  on  Impact  on  teaching  time  and  the  impact 
on  student  interaction  and  participation  are  shown 
below. 

Impact  on  Preparation  Time: 

Both  teachers  noted  that  teaching  by  ISDN  required 
significantly  more  preparation  time,  especially  the 
first  time  that  a  course  is  offered  online.  Initially,  the 
process  of  setting  up  and  scanning  in  a  slide  took 
about  30  minutes  per  slide.  Given  that  each  class 
might  require  up  to  20  or  30  slides,  this  was  a  time 
consuming  process.  By  the  end  of  the  term,  the 
scanning  process  required  15-20  minutes  per  slide. 

The  teachers  noted,  however,  that  subsequent 
offerings  of  the  same  course  significantly  reduced 
the  preparation  times,  since  the  slides  were  already 
stored  in  the  computers.  Additionally,  experience 
with  the  svstem  increased  the  teacher's  level  of 
comfort  and  confidence  in  using  the  new 
technologies. 


Teacher  Views  of  Student  Participation  Online: 

In  rating  the  level  of  class  interaction  and 
participation  online,  teacher  views  differed  according 
to  the  course.  As  can  be  seen  in  Table  2,  the 
Western  Civilization  teacher  consistently  rated 
student  interaction  as  good  or  excellent.  In  sharp 
contrast,  the  Math  teacher  consistently  rated  student 
interaction  and  participation  as  poor  or  terrible, 
especially  at  the  remote  sites.  Moreover,  their 
assessment  of  the  MDLW  and  ISDN  delivery  differed. 

Technological  Fit  with  Course  Content: 

A  major  issue  was  that  of  the  fit  between  the  delivery 
media  and  the  course  content.  This  has  less  to  do 
with  ISDN  than  with  the  ability  of  the  available 
computer  tools  to  support  the  curriculum.  Western 
Civilization  is  a  course  that  is  largely  image-oriented, 
involving  architectural  diagrams,  pictures,  photos, 
etc.  Mathematics  requires  tools  that  enable 
presenting  mathematical  symbols  and  easy  drawing 
and  modification  of  formulas,  etc.  The  MDLW  image 
conferencing  system  facilitated  the  former  but  tools 
such  as  the  keyboard,  mouse  or  graphics  tablet  were 
found  to  be  very  clumsy  for  the  fine  drawing  and 
writing  that  Math  requires.  Subsequently,  a  light  pen 
was  introduced  to  facilitate  these  processes  online. 


Table  2.  Teacher  Evaluation  of  Learning  Center  Network  (on  a  scale  of  5, 


Introduction  to 
Math  11 

Western 
Civilization 

a)  technical  performance 

3 

4 

3)  audio  quality 

3 

4 

c)  video  quality 

3 

5 

d)  ease-of-use 

2 

5 

e)  set-up  of  workstation 

2 

4 

f)  computer  software 

4 

5 

n\  wnrk.qtation  as  a  teachina  tool 

2 

4 

a)  amount  of  student  partrcipatton  at  center  1 

1 

5 

b)  amount  of  student  participation  at  remote 
online 

1 

4 

c)  quality  of  student  participation  at  center  1 

2 

5 

d)  quality  of  student  participation  at  remote 
centers 

2 

4 

e)  amount  of  student  interaction  between  centers 

2 

4 

f)  quality  of  student  interaction  between  centers 

2 

4 

g)  amount  of  teacher-student  interaction  at  center 
1 

3 

5 

"h)  amount  of  teacher-student  interaction  at 
remote  centers 

2 

4 

i)  quality  of  teacher-student  interaction  at  center 
1 

2 

5 

j)  quality  of  teacher-student  interaction  at  remote 
centers 

2 

4 

k)  effectiveness  of  ISDN  in  creating  a  classroom 
environment 

2 

4  1 

1)  configuration  of  the  electronic  classroom  (i.e 
number  of  sites,  number  of  students  at  each  site 
total  number  of  students) 

3 

4 
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Copyright 

An  critical  issue  with  multimedia  telecommunications, 
even  in  educational  applications,  is  copyright.  While 
the  technologies  enable  scanning  and  transmission 
of  high  quality  images,  the  teacher  Is  limited  by 
copyright  legislation.  Scanning  and  transmitting 
photos  from  journals,  magazines,  or  even  textbooks 
is  not  permitted  without  permission  of  the  publisher. 
This  requires  significant  preparation  time  and  effort. 
Teachers  in  the  project  found  it  difficult  to  obtain  the 
required  permissions  and  thus  sought  public  domain 
images  and  also  created  their  own  for  use  in  the 
ISDN  classroom. 


5.  Usage  Patterns:  impacts  on  Interaction 

While  reports  from  both  the  teacher  and  the  students 
indicated  that  the  ISDN  electronic  classroom 
facilitated  higher  levels  of  student  participation  and 
interaction,  the  use  of  video  analysis  allowed  a  finer 
examination  of  the  nature  of  interaction  online.  Data 
on  usage  patterns  and  Interaction  In  Phase  2  were 
examined  from  three  perspectives:  role  of  the 
teacher;  role  of  the  students;  and  user-technology 
interaction. 


5.1  Nature  of  Teacher  interaction; 

Video  analysis  indicates  that  the  majority  of  class 
time  was  teacher-centered:  of  the  segments 
analyzed  over  three  days,  the  teacher  devoted  51% 
of  the  total  class  time  to  lecture-type  presentation  of 
course  material.  Verbal  interaction  with  students 
accounted  for  31%  and  instructor  silence,  while 
waiting  for  an  answer  or  waiting  while  students 
completed  tasks,  took  up  18%  of  the  total  time  (13% 
in  waiting  and  silence  and  5%  In  work  time)  (see 
Table  3). 

Table  3'   Breakdown  of  Class  Time 


18% 


31% 


The  content  of  the  verbal  exchange  between  teacher 
and  students  is  presented  in  Table  4: 


Table  4:  Nature  of  the  Class  Interaction 

60  T 


About  5%  of  the  class  interaction  time  was  spent  on 
issues  related  to  using  the  technology,  such  as 
getting  the  system  ready  or  dealing  with  problems 
with  the  audio  links  (i.e.,  "Can  you  maximize  that 
picture?"  or  "Stand  closer  to  the  microphone,  we  can 
hardly  hear  youT).  The  teacher  also  frequently 
repeated  comments  made  by  students  either  in  the 
local  or  one  of  the  remote  sites,  to  ensure  that 
everyone  could  hear  the  comment.). 


51% 


□  Lecture 


I  Verbal 
Interaction 


I  Silence 
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5.2  Nature  of  Student  Interaction: 

Student  interactions  with  the  teacher  or  with  peers 
comprised  7%  of  the  total  class  time,  either  in  asking 
or  answering  questions,  making  comments. [on  or  off 
topic]  or  interjecting  in  the  discussion.  The  nature  of 
interactions  between  students  and  the  teacher  are 
shown  in  Table  5. 


Table  5:  Student  to  Teacher  Verbal  Interactions 
(at  2  centers) 


> 

During  the  lectures,  there  was  no  incidence  of 
student  to  student  discussion  at  the  local  site. 
However,  students  at  the  remote  sites  did  engage  in 
discussion  (approximately  3%  of  the  total  class  time), 
some  of  which  was  off  topic  and  related  to  joking,  etc. 
(see  Table  6). 


Table  6:  Total  Student  to  Student  Verbal 
Interaction 


5.3  Nature  of  User-Technology  Interactcon: 

Prior  to  delivering  the  class,  the  teacher  would  scan 
up  to  20  or  more  images  (black  and  white,  and  in 
color)  for  each  class.  During  the  class,  these  images 
and  the  audio  conferencing  were  the  primary 
communicative  tools  used.  The  light  pen  was  used 
only  by  the  teacher,  and  was  employed  for  drawing 
simple  pictures,  annotating  an  Image,  pointing,  and 
highlighting  to  enhance  the  lecture  presentation. 
The  teacher  essentially  used  the  MDLW  as  a  visual 
aid  to  display  notes  and  illustrations  that  provided  a 
common  focus  linking  students  at  the  four  centers. 
Students  at  the  remote  sites  did  not  use  the  audio 
nor  any  other  tool  to  communicate  with  other 
centers,  but  only  communicated  verbally  with  the 
teacher.  Table  7  shows  tool  usage  by  the  teacher 
and  students. 
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Table  7:  User-Technology  Interaction  In  Class 


30 


25 
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The  audio  link  between  students  at  remote  sites  and 
the  teacher  is  the  most  frequently  used  technological 
tool,  followed  by  the  image  conferencing  which  was 
used  primarily  as  a  visual  aid  rather  than  as  a 
facilitator  of  interactive  learning. 

6.  Conclusions  and  Lessons  for  the 
Future: 

Despite  numerous  and  sometimes  debilituting 
technical  problems  that  confronted  students  and 
teachers,  both  teachers  and  learners  reported 
significant  satisfaction  with  the  technology  and  said 
that  they  would  use  It  again  if  they  had  the 
opportunity.  The  quality  of  the  ISDN-mediated  class 
interactions  and  of  the  learning  outcomes  were  rated 
as  at  least  equal  to  that  achieved  in  traditional  face- 
to-face  formats.  Nonetheless,  analysis  of  video 
outputs  indicate  that  nature  of  the  educational 
interaction  was  primarily  lecture-based,  with  the 
ISDN  and  MDLW  technologies  used  for  audio 
presentation  and  visual  aids.  Student  interaction 
was  not  enhanced  by  the  technology,  largely  due  to 
the  nature  of  the  curriculum  design  employed. 
Furthermore,  the  ISDN  technology  was  not  utilized  to 
its  capacity  by  this  educational  approach. 

Critical  success  factors  were:  the  leadership  and 
organizational  skills  of  the  teacher;  the  design  of  the 
curriculum  and  the  Instructional  methods  developed 
and  used  for  this  project;  student  motivation;  and 
adequate  performance  on  the  part  of  the  technology. 


The  following  lessons  on  the  implementation  of  ISDN 
multimedia  telecommunications  for  distance 
education  applications  can  be  drawn: 

1.  Ensure  stable  technology  and  ensure  that  the 
technology  is  appropriate  to  supporting  the 
requisite  tasks.  Frequent  technical  problems  can 
negatively  impact  upon  the  teacher's  motivation  to 
experiment  with  the  course  design,  so  that  traditional 
teaching  approaches  may  dominate,  and  on  the 
quality  of  learning,  the  enthusiasm  and  concentration 
of  the  students.  The  media  tools  should  fit  with  the 
course  curriculum. 

2.  Provide  adequate  training  to  students  aod  to 
teachers.  User  training  should  be  provided  to 
ensure  comfort  and  confidence  with  all  aspects  of  the 
equipment.  Teachers  also  require  a  significant 
amount  of  training  in  curricular  design  for  online, 
multimedia  environments. 

3.  Currfcuiar  design  should  be  more  student- 
centered.  Active  and  collaborative  learning  styles 
are  proven  to  be  educationally  effective  and  are 
especially  important  in  online  environments  to 
encourage  student  interest  at  remote  sites,  where 
there  is  no  teacher  present  to  encourage  and  monitor 
activity.  Teachers  should  encourage  student 
activities  electronically  through  questions,  student- 
centered  assignments,  and  group  projects,  both 
within  a  site  and  between  sites.  Moreover,  teachers 
should  encourage  or  even  require  students  to  use 
the  various  media  tools  available. 

4.  New  technologies  provide  new  educational 
opportunities  but  also  require  new  designs, 
approaches,  and  mindsets.  This  is  not  only  true  for 
teachers  but  also  for  students.  The  traditional 
student  mindset  to  *sit  at  the  ba^k  of  the  classroom' 
and  to  avoid  participation  should  be  recognized  and 
overcome  by  curricular  designs  that  encourage 
student  activity,  rewards  (grades  for  participation), 
and  providing  good  access  to  the  tools. 

5.  Provide  a  student-computer  configuration 
conducive  to  encouraging  active  student 
Involvement.  Provide  a  computer  configuration  that 
enables  Individual  or  small  group  access  to  each 
tool. 

6.  Include  asynchronous  networking,  such  as 
email  or  computer  conferencing,  to  increase  the 
opportunities  for  student  participation  at  times 
and  locations  other  than  a  place  and  time-dependent 
class  format.  These  could  be  used  in  adjunct  mode, 
to  increase  discussion  time,  for  electronic  office 
hours,  or  even  to  deliver  parts  or  all  of  an  online 
course  to  homes,  offices,  and  educational  sites 
outside  regular  class  hours. 

7.  Ensure  an  appropriate  and  comfortable  setting 
for  the  electronic  classroom,  which  provides  a 
quiet  and  private  space  away  from  distractions  and 
external  noise  and  enables  access  after  class  time. 
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8.  Recognize  that  an  electronic  ciassroom  has 
new  costs  and  requirements  for  implementation, 
support,  and  maintenance.  Teachers  need  to 
spend  considerably  more  time  initially,  in  setting  up 
an  online  class  environment.  Purchasing  and 
maintaining  computer  equipment  is  costlier  and  more 
complex  than  traditional  educational  media  like 
blackboards. 

9.  Other  factors  such  as  copyright  laws  need  to 
also  be  recognized  and  planned  for  in  setting  up  the 
electronic  classroom. 


Endnotes: 

Tables  1-2  are  adapted  from  D.  Black  and  L. 
Harasim,  (1992),  The  ISDN  Distance  Learning  Trial: 
Evaluation  of  Phase  1.  Open  Learning  Agency 
Report,  Bumaby,  B.C.,  Canada. 
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NTT's  Four- Year  ISDN  Experience  and  the  Future  of  Japan's  Market 


Koichi  Nobukuni  and  Fumihisa  Bamba 
Nippon  Telegraph  and  Telephone  Corporation  (NTT) 
Tokyo,  Japan 

I .  ABSTRACT 

NTT's  version  of  ISDN  service  (called  INS-Nei)  has  been  steadily  growing  since  its 
inauguration  in  April  1988.     As  of  January  1993,  the  service  enters  its  fifth  year. 
With  the  number  of  contracted  lines  now  exceeding  150,000,  INS-Net  is  expected 
to  move  from  the  introductory  phase  to  the  take-off  phase. 

This  paper  discusses  NTT's  four-year  experience  in  developing  ISDN  service  and 
the  issues  presently  facing  NTT,  as  well  as  effort?  to  expand  the  market  through 
providing   new   service  offerings. 


2.        NTTS  FOUR- YEAR  EXPERIENCE 
2. 1      RAPIDLY  GROWING  SALES 

The  recent  growth  in  the  sales  has  been  remarkable, 
with  the  number  of  subscriber  lines  as  of  the  end  of 
September  1992  for  INS-Net  64  amounting  to  116,208, 
and  those  for  INS-Net  1500  amounting  to  2,405, 
Accordingly,  a  total  of  140,258  lines  are  being  used 
for  INS-Net  service  overall  by  more  than  10,000 
customers,  (In  calculating  the  total  figure,  a  factor 
ten  times  the  number  of  lines  for  INS-Net  64  was 
applied  to  INS-Net  1500.)     (See  Figure  1.) 


Increase  in  INS-Net  Subscriber  Lines 

End  of  Sep.  140,258 
INS-Nei64  116.208 


Figure  I 


About  34  percent  of  INS-Net  64  subscribers  are  also 
using  the  packet  mode  (INS-P). 

Forecasts  indicate  the  continuation  of  steady  growth 
in  sales  for  the  future,  with  the  total  number  of 
lines  for  INS-Net  service  expected  to  reach  200,000 
in  the  spring  of  1993.     Moreover,  INS-Net  service 
will  be  available  in  almost  all  urban  areas  of  Japan, 
or  about  2,400  municipalities. 


signaling  channel  for  other  INS-Net  64  or  INS-Net 
1500  lines  can  be  shared). 

In  INS-Net  1500  service,  other  options  include  high- 
speed communications  service  at  384  kbps  by 
combining  six  64-  kbps  channels,  or  at  1.5  Mbps  by 
combining    24  channels. 

2.2  RECENT  TRENDS  IN  APPLICATIONS 

According  to  the  breakdown  of  the  recent  ISDN 
applications  in  Figure  2,  the  data  transmission 
accounts   for  about  three-fourths  of  overall  INS-Net 
64  applications.     In  the  data  transmission  category, 
moreover,   POS   applications   have   been  increasing. 
In  particular,  the  introduction  of  INS-Net  64  to  all 
Seven-Eleven  sales  outlets  in  Japan  has  served  not 
only  as  the  leading  case  in  the  distribution  industry, 
but  also  in  all  industries  introducing  POS  systems. 
Specifically,  the  introduction  of  INS-Net  64  has  been 
rapidly  proceeding  in   supermarkets,  the  food 
service  industry,  gas  stations,  etc. 


ISDN  Applications 


INS  Net  64 

Oth«/s 


INS  Net  1500 

CPt  Dcv*io(yn«nt 

(1  c%: 


0«ta  Tr«n<iniiiiOr 
(74.1%) 


Otn#Jt 


(21  6%) 


Figure  2 


(Note) 

INS-Net  64  (basic-rate  interface):  Provides  two  64- 
kbps   information-bearing   channels   and    one  16- 
kbps    signaling  channel. 

INS-Nct    1500   (primary-rate  interface): 

Provides    iwcnty-thrcc    64-kbps  information-bearing 

channels   and   one   64-kbps   signaling  channel. 


It  is  possible  to  use  twenty-four  64-kbps 
information-bearing   channels   (in   this  case. 


the 


In  the  past,  the  emphasis  in  introducing  INS-Nct 
service  focused  mainly  on  rcducini:  costs,  such  as 
monthly  charges  and  call  char^ics.*'    Recent  trends  in 
applying  INS-Nci  to  POS  s> stems,  however,  indicate 
that  INS-Nct  is  bccommg  an  essential  tool  to 
formulate   management   and   marketing   strategies,  as 
INS-Nct   makes   fresh   information   available  through 
an  extensively  spreading  network.      For  industries 
struggling  with  each  other  to  capture  customer 
interest,  it  is  essential  to  understand  consumer 
trends  on  a  timely  basis.    Because  of  this,  the  role 
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INS -Net  is  expected  to  play  in  these  endeavors  wiU 
become    increasingly   more  important. 

Another  reason  for  the  increased  INS -Net 
applications  in  data  transmission  is  that  the 
combined  usage  of  INS-P  and  circuit -switching  mode 
has  become  readily  available.    One  of  the  features  of 
INS-P  service  is  that  charges  are  determined  by  the 
volume  of  packets  transmitted,  and  there  is  no 
relationship    between  terminal-computer 
connection  time  and  call  charges.     Because  of  this 
characteristic,  INS-P  is  being  extensively  used  in 
interactive  computer  processing  work,  such  as 
inventory  retrieval,  ticket  issuing  work,  order 
issuing  and  receiving  work,  etc.     For  transmission  of 
a  large  volume  of  data  from  headquarters  to  each 
outlet,  moreover,  a  digital  communications  mode  is 
now  available.     Accordingly,  the  application  of  INS- 
Net  service  in  multi-media  formats  is  coming  in  for 
increased  usage. 

While  the  circuit  concentration  effect  is  considered 
the  major  advantage  of  INS-Net  1500  for  users, 
digital  PBX  accounts  for  about  two-thirds  of  all  INS- 
Nct  1500  applications.    This  increase  in  digital  PBX 
applications  has  been  realized  through   the  full 
efforts   recently  started  by  manufacturers  to  make 
available  a  full  line  of  digital  PBX  equipment.  These 
latest  PBXs  make  it  possible  to  access  both  office 
lines   and   extensions   through   the   I-interface,  which 
means  that  G4  facsimile  transmissions  and  FD 
transfers  can   be  conveniently   carried   out  through 
extensions. 

Moreover,    increased    customer  convenience 
stemming  from  CODEC  standardization  and  reduced 
pricing  is  facilitating  the  introduction  of  video 
teleconferencing  systems. 

2.3      PROGRESS  IN  GLOBAL  ISDN 

Corresponding  to  the  tri-polar  trends  in  the  world 
economy  centered  around  the  US,  Europe,  and  Japan, 
three   different  approaches   have   been  taken 
concerning  ISDN  as  well  -  mainly  by  AT&T  and  the 
seven  regional  holding  companies  (RHCs)  in  the  US; 
British  Telecom  (BT),  France  Telecom  (FT)  and 
Deutsche  Bundespost  Telecom  (DBPT)  in  Europe;  and 
similar  efforts  in  Japan. 

In  the  US,  a  shift  was  made  in  November  1992  from 
area-designated  (ISDN  Island)  service  to 
standardized  nationwide  service  under  the  name  of 
"National  lSDN-1." 

In  pace  with  EC  unification,  plans  in  Europe  call  for 
the  integration  of  the  telecommunications  markets, 
and  especially  for  positive  approaches  for  the  ISDN 
unification. 

Among  these  world  trends,  Japanese  companies  are 
also  positively  dealing  with  the  construction  of 
global  ISDN  networks.    NTT  is  also  encouraging 
international    connections    together    with  overseas 
carriers.  (See  Figure  3.) 


Global  ISDN 


Figure  3 


2.4      OVERVIEW  OF  ISDN  DEVELOPMENT  IN  JAPAN 

As  stated  previously,  Japan's  ISDN  ser/ice  is 
emerging   from  the  introductory  period  and 
entering  the  take-off  period.     However,  the  road  to 
this  stage  was  not  easy. 

As  shown  in  Figure  1,  it  took  about  a  year  before 
ISDN  subscriber  lines  started  to  increase  after 
service  start-up. 

While     manufacturers  singled  out  limited  service 
areas  as  the  reason  for  slow  equipment  sales,  NTT  (as 
a  carrier)  claimed   that  the  unpopularity  among 
Ousers  despite  inexpensive  ISDN  charges  was  due  to 
high  equipment  prices.      Most  importantly,  potential 
users  held  the  view  that  there  were  no  advantages 
in  introducing  ISDN  service  at  this  stage  because  of 
high  equipment  prices  and  limited  service  areas  — 
both  of  which  naturally  limited  ISDN  usage. 

All  concerned,  i.e.,  carriers,  equipment 
manufacturers  and  users,  were  conscious  of  the 
need  to  break  the  vicious  circle  among  the  three 
parties  indicated  in  Figure  4  for  ISDN  development  to 
move  forward.     However,  each  party  looked  to  the 
others  to  take  the  initial  lead. 


Vicious  Circle 


Figure  4 
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The  resolution  of  this  issue  was  triggered  by  NTT, 
which  decided  to  alter  its  original  service  area 
extension  plans  after  studying  the  provision  of  ISDN 
service  to  a  specific  user.    This  case  involved 
providing  ISDN  service  to  about  4,500  outlets  of  a 
convenience    store  chain. 


Recently,  the  revised  service  area  extension  policy 
has  brought  about  some  problems  of  major  concern. 
One  is  the  need  to  meet  demands  such  as  only  one 
line  in  a  rural  area  even  if  a  huge  amount  of 
investment  is  required.     Due  to  the  recent  economic 
slowdown  and  a  decline  in  the  NTT's  financial 
situation  stemming  from   an   intense  competition 
with  new  common  carriers  (NCCs),  the  company  is 
facing  greater  difficulties  in  following  this  revised 
extension  plan  on  an  "as  is"  basis. 


The  original  service  area  extension  plan  first  called 
for  service  start-up  in  Tokyo,  Nagoya,  and  Osaka. 
This  coverage  was  to  be  expanded  to  include  cities 
with  over  500,000  population  at  the  next  stage,  then 
prefecturai  seats  and  equivalent  cities,  followed  by 
cities  with  over  30,000  population.     However,  this 
original  plan  could  not  meet  the  needs  of  this 
particular  customer  in  terms  of  the  pace  of 
expansion.     Because  this  approach  could  not  keep  up 
with  the  system  construction  planned  by  this  user,  it 
was  consequently  impossible  to  apply  ISDN  to  the 
system  construction   —  effectively   meaning  that  this 
user  would  not  be  able  to  construct  a  new  system. 

The  area  extension  policy  NTT  first  adopted  required 
ihe  start  of  ISDN  service  from  areas  that  could 
produce  greater  profits  at  smaller  risks.     As  NTT 
realized  that  user  needs  could  not  be  met  under  this 
approach,  the  policy   was  completely  changed  in 
April  1990  to  expand  service  areas  in  a  single  stroke 
by  meeting  every  demand  in  as  many  cases  as 
possible. 

As  a  result,  service  areas  were  expanded  to  provide 
coverage  to  almost  all  cities  with  over  30,000 
population.  (See  Figure  6.)  This  has  accordingly  led 
to  success  in  breaking  the  vicious  circle  shown  in 
Figure  4. 


As  a  result,  a  policy  emphasizing  marketing 
activities  in  existing  service  areas  was  adopted  in 
1992.    This  policy  enabled  the  efficient  sales  and 
effective    facility  investment. 

The  other  issue  involves  the  fact  that  ISDN  can  no 
longer  be  considered  an  NTT  monopoly.     In  the 
increasingly    competitive    environment  involving 
NCCs,  NTT  has  no  choice  but  to  take  a  more  stringent 
approach  in  examining   revenues   and  expenses, 
including  every  effort  to  maximize  revenues  in 
current   negotiations   with   NCCs  concerning 
interconnection  conditions. 

Handling  these  issues  from  the  standpoint  of  short- 
term  revenues  and  expenses,  however,  will  distort 
the  proper  approach  that  NTT  should  take  in  the 
future.     Accordingly,  it  is  necessary  to  take  into 
account  the  fact  that  ISDN  will  usher  users  into  a 
new  communications  world,  creating  a  new  market 
for   manufacturers   of   communications  equipment 
and  generating  a  new  revenue  source  for 
telecommunications  carriers. 

3 .        FUTURE  OF  JAPAN'S  MARKET 

3.1       CUSTOMER  EQUIPMENT  FOR  INS-NET  SERVICE 

NTT  has  promoted  ISDN  standardization  activities  by 
participating  in  relevant  CCITT  and  ♦TTC  committees, 
and   has   developed   supplementary  services 
conforming  to  CCiTT  and  the  Telecommunications 
Technology  Committee  (TTC)  standards.     Moreover,  in 
order  to  facilitate  the  usage  of  supplementary 
services  among  customer  equipment  developed  by 
different  manufacturers,  NTT  has  carried  out 
interconnection    experiments   jointly   with  promotion 
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conference  of  Harmonization  of  advanced 
Telecommunications   Systems   (**HATS  Conference). 

♦The   telecommunications  Technology  comittec  was 
founded  in  October  1985  by  various  Japanese 
corporations    active    in  telecommunications-related 
markets.     Its  main  role  is  to  coordinate  activities 
aimed  at  establishing  standards  for  domestic 
telecommunications  netwarks. 

**lnterconnectivity  of  ISDN  products  is  being 
promoted  in  Japan  in  cooperation  with 
telecommunication    operators    and  manufactures 
companies,  under  the  HATS  conference,  which  is 
held  in  the  Ministry  of  Posts  and 
Telecommunications. 

In  an  effort  to  enable  INS-Net  applications  for  not 
only  new  services  particular  to  ISDN»  but  also  new 
analog  services  as  well  as  existing  supplementary 
services  offered  via  the  analog  network,  NTT  took  a 
positive  approach   in   introducing   various  services. 
(See  Figure  7.) 

Supplementary  Services 


ISDN  Terminals  in  Japan 
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O  Three  party 
O  Call  deflection 
O  Call  transfer 
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O  Closed  User  Croup 
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Trends  in  the  development  of  customer  equipment 
indicate  a  growth  of  about  3.5  times  in  terms  of  the 
number  of  participating  manufacturers,  and  3.7 
times  in  terms  of  the  number  of  products  -  - 
indicating  that  small  to  large  manufacturers  are 
entering  this  market  at  a  very  rapid  pace. 

From  a  pricing  standpoint  as  well»  the  range  is 
moving  lower,  with   substantial  price  reductions  of 
about  40  percent  for  video  phones  and  60  percent 
for  G4  facsimile  machines. 

Application  formats  can  be  broadly  classified  into 
data  transmission,  facsimile,  video  and  voice. 

Data   transmission   applications   are  increasing 
mainly  in  formats  that  take  advantage  of  the  high- 
speed capabilities  of  INS-Net.     Major  applications 
include  POS  data  transmissions,  PC  communications, 
and   inter-LAN  connections. 

Significant  progress  has  been  made  in  the  spread  of 
G4  facsimile  machines  that  are  capable  of  both 
higher   resolution   and   higher   speed  transmission 
than  available  by  G3  facsimile  machines. 
Application   examples   include  document 
transmission   at   administrative  agencies  and 
transmission  of  drawings  in  the  printing  and 
construction  industries.      Accordingly,  04  facsimile 
transmissions  have  gained  an  extensive  public 
acceptance. 

Video  communications  include  still  pictures  applied 
to  printing  and  medical  fields,  and  moving  pictures 
applied  to  remote  monitoring  and  video 
teleconferencing.      However,   the   usage  frequency 
for  video  communications  is  still  low,  and  price 
reductions  in  customer  equipment  is  the  key  to  the 
popularization   of  these  applications. 


\  / 

Figure  7 


One  index  in  measuring  success  in  developing  new 
applications  relates  to  the  extent  of  customer 
equipment  available  to  realize  such  services.  This 
index  is  highlighted  in  Figure  8.  which  shows 
differences  between  data  for  December  1988  {just 
after  INS-  Net  service  was  inaugurated)  and 
December  1991   for  customer  equipment  in  the 
facsimile,  data  tranbmission,  video  and  voice 
categories. 


For   voice  communications,  customer  equipment 
capable  of  transmissions  up  to  7-KHz  or  15-KHz 
bands  is  starting  to  appear.    With  this  new 
equipment,  applications  are  being  promoted  in  the 
fields  of  radio  relay  broadcasting  and  music 
broadcasting. 

Starting  in  1989,  NTT  has  been  successively  carrying 
out  end-to-  end  connection  tests  with  various 
countries  in  the  world  to  realize  global  ISDN  service. 
So  far,  basic  connections  are  possible  with  15 
nations,  including  the  US,  the  UK.  France,  and 
Germany. 
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3.2      MEASURES  FOR  INS-NET  DEVELOPMENT 


3.2.2    NEW  APPLICATIONS 


3,2.1    NEW  SUPPLEMENTARY  SERVICES  AND 
SERVICES  COMPATIBLE  WITH  PSTN 

As  stated  earlier.  NTT  is  providing  service  in 
conformity  with  CCITT  and  TTC  standards.    In  October 
1992,  NTT  started  CUG  service  via  circuit-mode  under 
the  name  of  "Group  Security  Service,  " 
(Figure  9) 


6^^ 

PREVENTION    OF    WRONG    OUTGOING  CALL 


PREVENTION 
OF  HACKER 


CUG  S  E  RV  I  CE  (CLOSEO  USER  GROUP) 
TRAOE    NAME     IS        f    GROUP    SECURITY  ; 

Figure  9 

This  service  was  developed  with  the  aim  of 
providing  security  for  the  public  network*  and 
prevents  errors  in  call  origination  by  users  as  well 
as  intrusion  by  hackers.     Sales  targets  include  users 
who   specifically   request   communications  security 
similar  to  that  available  with  leased  circuits.  This 
includes  public  agencies,  such  as  city  offices  which 
issue  copies  of  family  registers,  etc.,  via  G4  facsimile, 
and  other  users  wanting  such  security  protections 
as  preventing  the  tapping  of  data  transmissions. 

Plans  call  for  the  start  of  "free-phone"  service  by 
circuit-mode  64kbps  unrestricted  in  the  spring  of 
1993.     Sales  targets  include  translation  companies 
which  want  to  link  individual  translators  working  at 
home  via  G4  facsimile,  and  nonlife  insurance 
companies   using  still   pictures   in  transmitting 
damage  and  claim  reports. 

Taking  various  trends  in  CCITT  and  TTC 
standardization  into  consideration,  the  start  of  such 
supplementary   services   as   reverse  charging  (REV), 
Support  of  Praivate  Numbering  Plan(SPNP)  is 
planned   in  the  future. 

Supplementary  Services 


Future  Implementation  under  development 


Support  ot  Private  Numbering  Plan  (SPNP) 
Reverse  Charging  (REV) 
Call  Forwarding  Busy  (CFD) 
Call  Forwarding  No  Reply  (CFNR) 
Call  Forwarding  Unconditional  (CPU) 


An  example  of  household  applications  in  the  data 
transmission  category  involves  the  usage  of  a  "ISDN 
TELEASSIST"  terminal.     The  Teleassist  communicates 
with  a  data  center  via  the  D-channel  packet  mode  by 
means  of  IC  memory  card  for  communications  with  a 
data  center,  and  is  expected  to  be  used  in  such 
applications  as  home  banking  and  home  security 
transactions.     Moreover,  it  is  equipped  with  terminal 
adopter  functions  to  permit  the  connection  of  two 
analog  terminals. 

ISDN  multifunction  terminal  enables  the  customer  to 
communicae  with  offices  and  to  transfer  data  or 
graphics  from  outside  locations.     This  terminal  can 
be  applied  for  the  demand  of  data  transmission,  and 
is  equipped  with  a  "hand-drawn  fax"  function,  a 
function  to  transfer  images  taken   by  memory-card 
camera  to  the  called  party's  memory  card,  as  well  as 
outside  ports  for  connections  to  other  ISDN 
terminals  (e.g.    G4  facsimile  machines).     If  this  ISDN 
multifunction    terminal   is   installed   at  high-traffic 
sites  such  as  hotels,  coffee  shops  and  convenience 
stores,  it  can  efficiently  support  various  business 
and  social  activities  by  enabling  people  to  transmit 
and   receive   information  without   returning  to  their 
offices  or  home. 


personal  computer 


ISDN  multifunction  terminal 


G4/G3  FAXtermin-i 
monitor  TV 


Figure  11 


3.2.3    GLOBAL  ISDN 

In  November  1992,  NTT  participated  in  the  ISDN 
demonstration  called  "TRIP  '92"  organized  jointly  by 
major  US   telecommunications  carriers   in  which 
connections  were  made  through  the  "National  ISDN- 
1"  interface.     This  demonstration  confirmed  that 
end-to-end  communications  is  possible  through  NTT. 
KDD  (Japan's  international  carrier),  AT&T  and 
RBOCs.     The  applications  that  were  successfully 
demonstrated  at  this  time  included  video 
teleconferencing,   G4   facsimile    transmissions,  and 
inter-LAN  connections.     The  volume  of  international 
conimunications  traffic  between  Japan  and  the  US  is 
high,  and  the  US  is  Japan's  biggest  international 
communications  partner.      This   occasion  confirming 
end-to-end  communications  between  the  US  and 
Japan  is  expected  to  lead  to  a  rapid  increase  in  ISDN 
communications   as  well. 


Figure  10 
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ISDN  COMPRESS  VIDEO 
THE  LOGICAL  NEXT  STEP 


John  F.  Archdeacon 
General  Service  Administration 
San  Francisco,  Califl. 


Integrated  Services  Digital  Network  (ISDN)  proves  to  be 
ideal  for  video  conferencing.  With  over  hundreds  of  Federal 
offices  scattered  throughout  the  nation,  GSA  has  established 
a  video  network  to  meet  this  challenge.  Like  most  users, 
GSA  primarily  uses  video  conferences  to  link  widely 
scattered  locations  for  business  meetings  that  otherwise 
might  not  be  held  at  all  because  of  the  expense  of  air  fare 
and  accommodations . 


No  one  argues  that  video  will  supplant 
in-the-flesh  discussion.  Instead,  the 
technology  is  billed  as  a  supplement  to 
travel,  a  way  to  boost  productivity  and 
add  a  more  personal  dimension  to 
ordinary  conference  calls.  There  are 
times  when  you  need  to  meet  face  to  face 
to  discuss  complicated  issues  but  don't 
want  to  take  all  the  time  to  get  there. 
This  was  exemplified  during  one  video 
conference  between  a  product  safety 
agency  and       their  headquarters 

concerning  a  toy  that  could  ignite 
paper.  Trying  to  explain  this  by  a 
telephone  conference  would  not  have  the 
impact  as  actually  seeing  it 
demons  trated , 


General  Service  Administration  conducted 
extensive  tests  to  evaluate  dial-up  and 
point-to-point  video  conferences  that 
can  utilize  either  a  single  56  Kbps 
circuit  ,  Basic  Rate  Interface  (112 
Kbps) ,  or  Primary  Rate  Interface  (PRI) 
and  T-1  facilities  (112  Kbps  up  to  1.5 
Mbps  ) .  The  point-to-point  connection 
is  a  reservation  video  service  that  is 
an  expansive  mean  of  conducting  video 
conferences.  It       required  video 

coordinators  to  schedule  video 
conferences  through  the  use  of  a  video 
operator.  Because    all  conference 

calls  are  connected  through  a  conference 
bridge,  the  conferees  must  make  an 
appointment  weeks  in  advance  to  reserve 
the  bridge  for  their  meeting.  Not  only 
was  the  use  expansive  but  inflexible. 
The  availability  of  the  room  itself 
limited  the  scheduling  and  the  lack  of 


video  bridges  throughout  the  country 
also    limited  the  points  of  connection. 

Currently,  we  are  testing  the 
capabilities  of  two  bridging  systems 
that  employ  different  technology.  One 
of  the  systems  permits  us  to  bridge 
multiple  parties  in  a  video  conference 
at  a  fix  data  rate  and  supported  by  only 
one     codec     manufacture .  The  other 

conference  bridge  permits  us  to  bridge 
parties  of  different  data  rates, 
multiplex/modem  eqxiipment  and 

manufactures  *  codec .  We  are  focusing 
our  attention  to  the  facilities  in 
Honolulu,  HI;  Agana,  Guam;  San 
Francisco,  CA;  and  Washington  D.C..  Our 
other  goal  is  to  evaluate  the  ability  to 
interconnect  both  of  our  FTS2000 
networks  together. 


The  Federal  government  has  one  of  the 
largest  private  networks  in  the  world 
and  as  such  needs  to  f  ind  ways  of 
reducing  costs.  One  of  the  means  is 
through  the  use  of  integrated  facilities 
aggregating  various  forms  of 
services,  i.e.,  switch  voice,  switch 
data,  switch  video,  and  switch  imaging. 
ISDN  gave  us  that  ability  and  we  in  turn 
tested  it  out  to  determine  its 
effectiveness.  With  BRI,  we  transmit 
voice,  data,  and  imaging  down  the  ssime 
twisted  pair  to  the  central  office 
switch  that  routes  it  over  the  private 
network  facilities.  in  turn  we  enjoy 
the  elimination  of  redundant  facilities 
and    receive    large    discounts    for  the 
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traffic  passed  over  the  aggregated  trunk 
facilities • 


have  found  the  use  and  use  of  this  setup 
to  be  convenient. 


As  a  result  G'^A  employs  a  cutting  edge 
approach  to  video  technology.  It 
successfully  operated  a  compressed  video 
dial-up  ISDN  Basic  Rate  Interface  (BRI) 
application  at  112  Kbps  and  comparing 
its  performance  with  332  Kbps  that  uses 
a  dedicated  T-1  span.  The  video  signal 
processor  (CODEC)  interfaces  with  a 
Gandalf  Terminal  Adapter  (TA) .  The  TA 
enables  the  video  signal  processor,  a 
synchronous  data  terminal  device  to 
connect  to  the  ISDN  network  via  a 
network  terminal  adapter  (NTl)  device 
'  that  provides  the  ISDN  "U"  interface  or 
"local  loop"  for  the  video  system' s 
signal  to  the  central  office  CENTREX 
switch  (DMSlOO)  .  Although  at  336  Kbps 
there  is  a  slight  improvement  in 
resolution,  all  conferees  agree  that 
there  was  little  to  no  degradation  in 
their  video  conference.  Reliability,  our 
experience  with  dial-up  ISDN  video  has 
shown  that  it  is  more  reliable  in 
completing  calls  than  the  reservation 
method  over  T-1  facilities. 


In  assessing  the  merits  of  ISDN,  GSA  was 
successful  in  implementing  ISDN  over  our 
local  area  network  by  connecting  remote 
sites  to  its  LAN  and  electronic  mail 
servers.  Looking  at  other  applications 
we  determine  that  ISDN  cam  also  handle 
video  simultaneously  over  both  bearer 
channels:     Bl     and     B2.  The  video 

equipment  that  handles  the  ISDN 
transmission  was  much  smaller  and  can  be 
transported  to  room  to  room  or  building 
to  building  with  miniimim  ease . 
Additionally,  we  can  p rewire  all 
conference  rooms  and  upper  level 
executives'  offices  with  ISDN  extension 
numbers . 

ISDN  is  a  technology  for  solving  today's 
complex  problems  while  guiding  users 
toward  the  future  world  of  multi- media 
communications .  One  laean  is  the  roll 
about  video  system  that  delivers 
efficient  and  cost-effective  video 
conferencing  where  you  need  it.  There 
are  several  different  equipment 
configurations  and  an  extensive  offering 
of  options  available  to  expand  the  basic 
system.  The  portability  of  the  roll- 
about  video  codec  makes  it  possible  to 
conduct  impromptu  conference  at  the 
desired         locations.  Even  those 

individuals  who  are  reluctant  to 
participate    in   any    form   of  conference 


The  ISDN  roll  about  system  is  fully  self 
contained  within  a  sturdy  cabinet  or 
installed  on  a  three -tier  roll -around 
cart.  The  equipment  operates  without 
special  lighting  requirements  or 
expensive  acoustical  wall  treatments. 
The  unit  can  operate  with  a  number  of 
di  f  f  erent  reverse  mul t  iplexors 

(BANDWIDTH  ON  DEMAND)  ,  which  allow  you 
to  create  an  expensive  network  of  video 
conferencing  studios  or  to  add  a  single 
new  room  to  your  existing  video  network 
through  the  use  of  a  video  server. 

The  video  conference  system  itself  has 
been  used  for  many- on-many,  many- on- one, 
or  one- on- one  meetings  by  either 
scheduling  or  having  spontaneous 
discussions.  To       enhanc  5  these 

conferences,  we  have  incorporated  the 
use  of  two  monitors  with  one  monitor 
displaying  all  attendees  and  the  other 
used  for  displaying  still ,  graphic 
images.  In  conjunction,  the  sibility  to 
display  slides,  overheads,  PC 
presentations,  VCRs,  annotation  pads, 
and  specialized  peripherals  have 
enhanced  our  conferences .  These  same 
periptierals  with  the  conference 
equipment  are  used  during  classroom 
training  sessions  and  at  the  same  time, 
the  sessions  have  been  recorded  on  VCR. 
Transmission  qualities  of  these  training 
sessions  by  the  use  of  a  VCR  over  ISDN 
lines  have  exceeded  expectations. 


Impact  of  P  X  64 

We  also  evaluated  the  P. 64  Video  Coding 
Standard.  The  standard  enables  various 
CODEC  manufacturers  to  adapt  to  a  single 
compression  algorithm  that  can  operate 
with  other  manufacturers  equipment.  The 
standard  includes  uniform  method  of 
decoding,  transmission  of  data  64  to 
2048  KBPS,  CIF  (high  resolution) ,  QCIF 
(low  resolution) ,  twin  channel  operation 
(synchronization),  and  audio.  Problems 
exist  when  a  federal  agency  obtains 
equipment  from  various  vendors;  and  are 
unable  to  communicate  with  other 
agencies  whose  equipment  is  not 
compatible .  Recognizing  the  need  to 
provide  ubiquitous  video  services ,  GSA 
has  established  a  policy  of  obtaining 
only  that  vendor  equipment  that  meets 
CCITT  recommendation  H.261,  video  CODEC 
for  audiovisual  services  at  P  x  64  Kbps. 
Therefore  the  recommended  video  coding 
algorithm  has  to  be  able  to  operate  in 
real  time  with  minimum  delay- 
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What  Does  this  Mean  to  the  User? 

The  increasing  acceptance  of  video 
conferencing  within  the  Federal 
community  represents  a  strong  Government 
commitment  to  increase  mission 
effectiveness ,  improve  productivity,  and 
R3.ximize  the  efficiency  of  available 
manpower  and  financial  resources.  The 
FTS2000  network  provides  digital  video, 
data,  and  voice  services  for  the  entire 
federal      government.  The  network 

services  architecture,  which  allows 
multiple  location  access  to  a  broad 
range  of  integrated  services,  is 
available  among  hundreds  of  Government 
locations . 

Cost  Analysis:  Over  the  past  several 
years  the  cost  of  transmission  has 
fallen.  The  cost  of  T-1  or  Switch  56 
services  is  longer  the  deterrent  factor 
in  establishing  new  services.  With  the 
cost  of  transmission  decreasing,  the 
only  major  cost  is  the  investment  in  the 
video  system  itself.  The  cost  or  this 
capital  investment  recovers  itself 
within  six  to  twelve  months. 
Standardization  will  allow  users  to 
interconnect  with  various  video  systems 
and  inverse  multiplexes  without  accruing 
additional  equipment.  What  does  this 
meam.,  users  who  purchased  one  vendor *s 
CODEC  can  conference  with  another 
vendor's  CODEC  without  having  to 
purchase  another  CODEC  or  third  party's 
gateway. 

Not  all  federal  agencies  have  the  budget 
or  staff  that  would  satisfy  the  capital 
outlay  for  video  equipment,  but  they  can 
utilize  other  agency  offices  to  conduct 
video  conferences.  The  procedure  is 
simple  as  dialing  up  a  plain  voice 
telephone  number.  The  only  problem 
would  be  billing  for  use  of  a  long 
distance  call  that  is  relatively  low. 
With  a  large  number  of  offices  scattered 
throughout  the  country  and  the 
proliferation  of  video  systems  at  these 
locations,  small  users  can  make 
arrangements  to  use  those  facilities. 

Applications:  We  have  employed  the 
video  conference  for  training,  job 
interviews,  introduction  of  new  members 
to  the  organizations,  policy  meetings, 
contract  meetings,  engineering 

development,  financial  reviews,  legal 
depositions,  product  demonstrations , 
editing  of  documents  and  Automated 
Computer  Assisted  Drawings  (ACAD)  by 
connecting  PC's  at  each  end  and 
channeling  them  through  the   same  video 


port  simultaneously  to  transfer 
and  documents. 


files 


Video  conference  has  replaced  the 
standard  phone  conferences  while 
minimizing  the  need  to  travel  to  other 
cities  to  attend  a  one  to  three  hour 
meeting.  The  establishment  of  ISDN  to 
transport  the  video  signals  across  the 
network  can  open  up  some  opportunities . 
It  can  include  a  multi-media  environment 
that  integrates  video,  data  and  voice 
into  a  single  session.  Video  and  data 
images  can  be  stored  on  disk  along  with 
voice  messages .  Non-participating 
members  can  retrieve  those  disk  files 
and  review  what  went  on  in  the  video 
conferences.  Other  information  can  be 
stored  and  stored  with  those 
presentations  and  later  displayed. 
There  are  now  codec  manufacturers  and 
software  vendors  working  towards  a 
multimedia  platform  to  develop  this 
technology. 
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1.  Abstract 

This  paper  analyzes  the  impact  of  digit alization  on  networks  in  Seoul  Metropolitan  Area  by 
considering  facility  investment  together  with  operating  costs.  A  stepwise  evolution  method 
toward  a  digitalized  double-homming  architecture  is  proposed  to  accommodate  most  efficiently 
with  existing  analog-oriented  networks. 


2  Introduction 

Telecommunication  networks  in  Korea  have  been  rapidly 
changing  in  the  last  decades.  In  the  periods  of  70^8  and 
80*8,  the  main  goal  of  telecommimication  policy  was  one 
line  per  one  household  and  successful  execution  of  the  pol- 
icy resulted  in  large  volume  of  telephone  lines  available 
to  general  customers.  With  the  change  of  monopolistic 
structure  of  telecommunication  business  to  market  econ- 
omy structure  in  the  beginning  of  90*s,  the  telecommuni- 
cation business  environment  has  to  be  more  competitive 
than  ever  with  the  growth  of  economy.  Enormous  demand 
on  various  services  has  been  a  characteristic  trend  in  eairly 
90*8  Korean  telecommunication  market.  For  the  period  of 
90*8,  number  of  subscribers  per  100  people  has  been  ex- 
pressed 39  by  the  end  of  1992,  will  reach  at  the  level  of  40 
by  1994,  and  will  eventually  reach  at  the  level  of  50  by  the 
end  of  thii  century. 

From  the  view  point  of  telecommunication  technology, 
with  the  theme  of  network  digitalization,  various  projects 
including  common  channel  signaling,  intelligent  network- 
ing, and  ISDN  pilot  services  have  been  actively  pursued. 

The  following  summarizes  the  trends  in  current  telecom- 
munication mairket:  (1)  customers  want  to  utilize  the  ex- 
isting facility  with  high  quality  services  at  low  cost.  Cus- 
tomers also  try  to  take  advantages  of  various  telecommuni- 
cation services  for  their  businesses.  (2)  Operating  compa- 
nies, on  the  other  hand,  aim  at  supplying  their  customers 
with  valuable  services  at  proper  prices.  The  services  in- 
clude speedy  network  formation,  stable  network  mainte- 
nance, and  continuous  expansion  of  facility  to  meet  ad- 
vanced technological  features. 

This  paper  presents  an  evolution  strategy  established  to 
solve  problems  with  the  current  metropolitan  networks. 
The  strategy  will  result  in  flexibility  of  future  networks 
and  robustness  of  the  managcmental  capability  of  Korea 
Telecom.  This  paper  does  indirectly  or  directly  reflect  the 
overall  aspects  of  telecommunication  strategy  for  the  mod- 
ernization of  networks. 


3    Current  Structure  of  Seoul  Metro- 
politan Networks 

3.1    The  current  network  configuration 

The  Seoul  Metropolitan  networks  have  been  installed  and 
connected  to  the  toll  network,  heterogeneous  network,  and 
new  service  network  for  a  large  scale  local  telephone  facil- 
ities. The  networks  are  evolving  with  close  relationship 
with  networks  of  neighbor  cities. 

1)  Toll  network 

Until  late  1990,  all  toll  traffics  had  been  transacted 
through  the  toll  exchange.  Since  1991,  however,  the 
local  exchange  has  included  the  toll  transaction  func- 
tion between  local  and  the  16  neighbor  city  areas  which 
have  high  volume  traflSc. 

2)  Inter-local  transit  network 

The  transit  network  areas  are  classified  as  8  areas;  from 
the  Area  #2  to  the  A  rea  #  9.  The  inter-local  transit 
networks  are  maintained  with  numbering  architecture: 
direct  route  for  the  traffic  of  the  same  area  and  the 
traffic  between  different  areas* 

3)  Special  number  circuitry  network  and  heterogeneous 
network 

Under  the  circumstance  of  rapid  increase  in  various 
services,  the  special  number  circuitry  network  such  as 
114  or  115  has  the  low  efficiency  and  high  complexity. 
The  measures  have  taken  to  resolve  these  problems 
with  the  pure  tandem  network  as  a  basic  structure. 
Networks  for  various  services  are  to  be  integrated  and 
eventually  to  form  fully  dual  network  system  in  order 
to  improve  the  stability  of  the  network.  In  addition, 
rearrangement  of  the  special  number  networks  are  un- 
derway as  an  effort  to  improve  efficiency  of  the  net- 
work since  it  is  rather  difficult  to  improve  the  entire 
local  network  by  the  tandem  network  alone. 
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3.2    Trends  in  subscriber  demand  and  current  fa- 
cilities 

1)  Trends  in  subscriber  demand 

As  shown  in  Table  1,  Seoul  Metropolitan  Area  has  4.4 
million  lines  and  16  areas  of  neighboring  city  areas 
have  1.5  million  lines  as  of  1991. 


[Table  1]    Trends  in  subscriber  demand 

(Unit  :  millions  lines) 


Class 

'92 

'93  i 

'94 

'95 

1    '96  ^ 

'97 

City 

4,430 

1 

4.900  ■ 

5.270 

5,560 

i  

! 

;    5.780  [ 

i  j 

5,970 

Neigh- 
boring 
Ci  t  i  es 

1.480 

1,830  \ 

i 

2,120 

2,340 

r 

'■    2.480  ' 

!  ' 

1  ' 

2.600 

Total 

5,190 

6,730  1 

7.390 

7.900 

1    8.260  1 

8,570 

2)  Existing  exchange  facilities 

Table  2  shows  the  composition  ratios  of  current  ex- 
change facilities  as  of  1992.  The  digit alization  ratios 
of  exchange  facility  for  the  Seoul  area  and  the  neigh- 
boring city  areas  are  40.8  %  and  67.4  %,  respectively. 
Overall  47  %  of  all  exchange  facilities  are  digitalized. 
Our  goal  toward  100  %  digit  alization  for  exchange  fa- 
cilities is  the  year  2005. 

[Table  2]    Existing  Exchange  Volumes 

(Unit  :  I  K  lines,  system) 


Class 

Mechanical 

Ana 

log 

Digital 

Lines    j  Sys. 

Lines 

Sys. 

lines        Sy s . 

City 

323      1  15 
(5.9)  1 

2.906 
(53.3) 

80 

1 

2.225  >  58 
(40.8)  ' 

Neigh- 
boring 
Cities 

23      j  3 
(1.4)  1 

519 
(31.2) 

9 

I. 120  ■  80 
(67.4)  ; 

Total 

346      ;  18 
(4.9)  j 

3.425 
(48.1) 

89 

3.345  138 
(47.0)  . 

Reference  :  the  bracket  is  expressed  in  component  ratio 

3)  Tandem  facilities 

The  tandem  network  consists  of  54  tandem  exchanges 
with  534,000  lines.  1 1 ,955  tandem  routes  are  under  op- 
eration for  various  functions  including  local  and  tran- 
sit toll  traffic  handling.  Existing  facilities  of  different 
route  types  are  shown  in  Table  3.  Note  that  56.6  %  of 
all  exchange  lines  are  direct  route. 


[T 

able  3] 

Tandetr.  Faci 

1  i  t  cs 

(Unit  : 

1  i  n  es  ' 

Types 

DR 

HUR 

TR 

Total 

lines 

Route 

% 

4.301 
35.8 

5.388 
45.0 

2.306 
19.2 

11  .991 
100.0 

lines 
Trunk   

56.6 

Q  Q    A  Q  0 

17.4 

1  Q  Q    7  4  4 
too.  f  ^  + 

26.0 

100.0 

Average  Trunk 
per  route 

70.3 

17.3 

60.2 

44.5 

Reference  :  DR 
TR 

=  Direct 
'  Tandem 

Route.  HUR 
Route 

High  Usage  Rc u I  c  . 

3.3    Status  Analysis  and  Improvement 

1)  Complexity  of  tandem  network 

According  to  the  design  output  of  11,191  tandem 
route,  there  are  approximately  12,000  routes  and 
530,000  tandem  trunks.  This  result  is  derived  from 
the  design  criterion  in  which  the  current  method  is 
supplied  the  terminating  tandem,  HUR  or  DR  between 
end  offices  if  the  traffic  is  more  than  6  Erlangs  or  within 
the  same  area.  This  results  in  several  problems  includ- 
ing the  foUowings: 


-  Any  changes  in  design  and  installation  can  occur 
frequently  because  of  the  high  error  rates  by  com- 
plex network  plan  with  the  outgoing  routes  and 
the  lines  of  tandem  network. 

—  Rapid  management  is  not  available  because  of  low 
network  flexibility  which  is  limited  by  emergency 
and  new  service  provision. 

—  The  efficiency  of  trunk  lines  for  the  case  of  small- 
grouped  trunks  is  in  low  level.  For  example,  in 
order  to  keep  1  %  grade  of  services  30  trunks  are 
required  as  the  traffic  is  20  Erlangs,  117  trunks 
are  needed  as  the  traffic  is  100  Erlangs.  It  results 
in  the  improvement  of  0.85  Erlangs  per  channel  in 
the  latter  compared  with  0.67  Erlangs  per  channel 
in  the  former. 

-  The  direct  routes  composing  90  %  of  total  routes 
cause  a  cost  increase  in  operation  and  mainte 
nance  due  to  a  growth  route  numbers,  in  compar- 
ison with  a  reduction  of  initial  investments.  The 
network  handing  cost  will  increase  because  of  the 
personnel  expenditure.  On  the  other  hand,  net- 
work equipment  cost  will  decrease  by  techi.ology 
advance.  This  fact  will  make  direct  route  uneco- 
nomical in  the  next  5-10  years. 
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2)  Directions  for  the  improvement  of  routing  and  network 
structure 

Many  problems  in  current  network  architecture  can 
be  solved  by  improving  present  routing  methodology. 
The  improvement  in  routing  methodology  can  also 
help  network  digit alizat ion.  The  following  conditions 
should  be  considered  when  present  routing  methodol- 
ogy is  modified: 

-  simplicity  of  network  structure 

-  flexibility  of  network  in  future  change 

-  supply  of  originating  tandem  function 

-  tightness  of  making  direct  route  between  end  of- 
Rces 

Evolving  from  the  current  terminating  tandem  to 
future  digital  tandem  network,  the  alternatives  can 
be  summarized  as  the  two  methods  of  terminating-, 
originating  tandem  and  dual  homming  tandem  as 
shown  in  Fig.l. 
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[  Fifure  1  ]    T«o  EvoImMoi  Stra levies  of  tandei  Routiug 

In  case  of  Fig.  1-a,  the  route  can  be  offered  to  the  cen- 
tral office  of  the  region.  Primary  High- Usage  (PHU) 
route  and  Intermediate  High- Usage  (IHU)  route  can  be 
utilized  for  improving  the  network  flexibility  by  admit- 
ting the  alternate  routes  twice.  It,  however,  may  cost 
more  than  before  since  more  routes  between  end  offices 
and  more  complex  network  management  are  expected. 
In  case  of  Fig.  1-b,  the  several  routes  can  be  grouped 
into  one  and  the  number  of  total  routes  is  reduced. 
The  star  network  which  is  a  form  of  grouping  method 
can  be  also  found  in  many  local  networks  in  Japan 
or  Sweden.  This  methodology  will  also  increase  the 
safety  of  the  networks.  The  route  from  a  digital  end 
office  to  a  tandem  office  can  cover  the  50  %  of  traffics 
transiting  the  route  from  a  tandem  office  to  a  termi- 
nating office  while  covering  the  other  50  %  of  traffics 
transiting  the  route  from  a  digital  originating  office  to 

a  terminating  office.  The  dual  homming  tandem  rout- 
ing has  several  advantages  including  minimizing  the 
number  of  routes  and  alleviating  the  burden  in  net- 
work management  while  showing  disadvantages  such 
as  introducing  the  pure  tandem  exchange  for  solving 
overload  problem  in  tandem  exchange. 


3)  A  plan  for  accommodating  neighbor  cities 

The  traffics  between  Seoul  areas  and  neighboring  16 
cities  are  handled  by  the  gateway  using  6  pure  tan- 
dem exchanges  (5  ESS,  S1240).  These  exchanges  have 
processed  local  and  tandem  functions.  The  system  ca- 
pacity will  be  fixed  by  the  condition  of  customer  traffic 
and  tandem  traffic.  By  the  increases  in  the  number  of 
subscribers  and  the  traffic  per  subscriber,  the  traffic  is 
expected  to  have  sharp  increase  and  a  large  capacity 
of  tandem  exchange  as  a  gateway  will  be  required  in 
the  next  10  years.  Therefore,  the  alternatives  should 
be  set  up  to  cover  the  capacity  of  gateway  accommo- 
dating huge  traffic  with  the  neighboring  cities. 

4    Comparison  among  the  alternatives  of 
evolution  strategies 

4.1    The  proposed  alternatives 

1)  Alternative  1  (Terminating  Tandem:  Current  Routing 
Rule) 

This  rule  has  been  used  with  forming  pure  terminating 
tandem  routes  since  the  exchange  cannot  cover  the  al- 
ternative routing  functions  due  to  the  operation  from 
most  of  electromagnetic  exchanges  in  the  period  of 
1960  -  1970.  The  traffic  zones  were  split  and  oper- 
ated individually  by  the  numbers  of  the  areas.  The 
electronic  exchange  introduced  later  made  it  possible 
to  cover  the  alternate  routing  within  exchange  module. 
In  order  to  improve  the  line  efficiency  in  section  han- 
dling, two  routing  rules  are  introduced  and  used  opti- 
mally to  minimize  the  cost  of  network  equipment.  The 
two  routing  rules  are:  (a)  direct  route  for  large  volume 
traffic  and  (b)  tandem  route  for  small  volume  traffic. 
This  rule  is  currently  used  in  metropolitan  network. 

2)  Alternative  2  (Terminating-Originating  Tandem) 
The  terminating-originating  tandem  is  a  rout'  %  rule 
designed  to  improve  the  trunk  line  efficiency  of  the 
alternative  route.  This  rule  has  been  used  commcly 
to  minimize  overall  costs  including  physical  network 
cost  which  is  proportional  to  tho  distance  between  the 
two  end  offices. 

3)  Alternative  3  (Double  Homming) 

Double  Homming  is  a  routing  rule  for  distributed  pro- 
cessing individually  to  the  two  tandem  exchanges  deal- 
ing with  all  transit  traffic  between  the  end  offices. 
While  this  rule  suffers  from  the  additional  cost  for 
the  equipment,  the  simplicity  of  the  network  struc- 
ture makes  it  more  flexible  in  future  expansion  and  its 
maintenance  of  facilities. 

Other  routing  rules  such  as  dynamic  non-hierarchical 
routing  and  djmamic  alternate  routing  are  excluded  from 
alternatives  because  of  real  time  u3.ta  and  their  complex- 
ity. 
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4.2    Qualitative  analysis 

Concept  of  telecommunication  is  continuously  chcinging 
with  the  environment  of  globalization  and  advancing  tech- 
nologies in  the  field.  The  following  summarizes  the  current 
trends: 

•  reduced  equipment  cost  and  shortened  life  cycle  in 
technology 

•  increase  of  personnel  expenditure 

•  rapid  change  of  telecommunication  market 

In  order  to  cope  with  the  above  challenges,  telecommuni- 
cation networks  are  required  to  satisfy  several  conditions. 
First  of  all,  a  flexible  network  structure  is  to  be  set  up 
easily  enough  with  minimum  disturbance  on  the  present 
networks  as  the  facility  expansion  or  change  is  required. 
The  installation  work  can  be  restricted  to  the  applica- 
ble end  offices  as  the  new  facility  is  required.  Secondly, 
the  telecommunication  structure  should  be  able  to  be  im- 
proved to  the  suitable  network  architecture  according  to 
the  size  of  the  network. 

For  the  case  of  large  scale  networks,  irregularity  and 
complexity  are  another  dimensions  to  be  considered.  A 
systematic  analysis  of  operating  condition  and  the  posi- 
tion of  office  is  a  troublesome  task  especially  in  large  scale 
networks.  Since  the  level  of  operation  should  be  quantified 
and  well  equipped  with  an  automatic  processing,  it  is  not 
easy  to  adopt  the  centralized  operation  and  m2untenance 
system.  The  network  architecture  is  an  important  factor 
to  be  considered  in  the  case  of  large  scale  networks. 

Another  factor  to  be  considered  in  deciding  an  optimal 
routing  plan  is  the  amount  of  installation  labor  work  since 
the  portion  of  personnel  expenditure  out  of  total  cost  is 
growing  while  the  portion  of  equipment  cost  is  compara- 
tively shrinking  as  time  goes  by. 

4.3    The  results  of  alternative  configurations 

1)  Comparison  of  network  configuration  with  alternatives 
Table  4  shows  the  expenditure  analysis  among  the  al- 
ternatives for  next  15  years.  During  this  period,  the 
subscriber  lines  are  expected  to  reach  7.6  million  lines 
and  the  offered  traffic  is  expected  to  0.51  million  Er- 
langs.  However,  the  number  of  systems  will  decrease  to 
112  systems  because  new  digital  exchanges  with  large 
capacity  will  replace  the  electromagnetic  and  analog 
exchanges.  In  the  aspects  of  route  numbers,  the  dou- 
ble homming  have  the  simplest  structure  due  to  the 
reduction  in  route  numbers  by  removing  the  analog 
exchanges. 

On  the  other  hand,  the  double-homming  requires  the 
largest  amount  of  trunks  in  order  to  offer  the  tandem 
routes  except  the  same  end  office.  The  average  num- 
bers of  trunks  per  route  are  58  lines,  63  lines,  and  171 
lines  for  the  terminating  tandem,  terminating-  origi- 
nating, and  double  homming,  respectively.  This  re- 
sults in  0.919  Erlang  of  the  offered  traffic  in  case  of 
double  homming  depending  on  the  large-grouped  ef- 
fect. 


2)  Engineering  economy 

The  investment  costs  for  the  alternatives  are  esti- 
mated. As  a  result,  Terminating- Originating  Tandem 
(TOT)  shows  the  most  economical  alternative  with 
117  million  U.S.  Dollors  (USD)  while  the  Terminating 
Tandem  (TT)  and  the  Double  Homming  (DH)  with 
139  million  USD  and  161  USD,  accordingly.  Prom  the 
view  point  of  maintenance  cost,  the  DH  is  the  most 
economical  routing  rule  with  171  million  USD.  When 
we  consider  the  total  cost  including  the  investment 
cost  and  msuntenance  cost  to  the  net  present  value  at 
1991,  the  followings  are  the  cost  for  three  alternatives; 
334  million  USD  for  DH,  371  million  USD  for  TOT, 
and  438  millions  USD  for  TT. 

The  trend  graph  shown  in  Fig.  2  illustrates  the  cumu- 
lative cost  with  alternatives.  The  DH  has  the  highest 
investment  cost  in  the  beginning  of  the  period.  How- 
ever, the  increasing  trend  will  level  off  as  time  goes  and 
the  yearly  cost  will  reach  the  point  where  the  DH  is 
the  least  expensive  alternative  in  the  year  1995.  In  the 
year  1997,  the  DH  will  surpass  the  TT  even  in  cumula- 
tive cost.  Finally,  the  DH  will  be  the  best  alternative 
among  the  three  alternatives  in  the  year  2001  for  the 
cumulative  cost. 
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[  Figure  2]Tbc  cuauUtivc  Cost  CoaparisioD  li  lb  Mlernalives 
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5    An  Evolution  Strategy  Toward  the 
Digital  Networks 

5.1    The  conversion  plan  of  the  tandem  network 

In  order  to  cope  v/ith  rapidly  varying  telecommunication . 
environment,  the  formation  of  tandem  network  should  be 
initiated  as  soon  as  possible.  During  the  conversion  plan 
toward  the  digital  networks,  the  two  alternatives  of  routing 
methodologies  will  coexist  and  the  conversion  plan  includ- 
ing network  design  znd  installation  should  be  extremely 
complex.  Therefore,  the  conversion  should  be  completed 
within  minimum  period  of  time,  say,  in  one  year.  How- 
ever, there  exist  certain  problems  such  as  budget  problem 
and  traffic  control  if  we  try  to  finish  the  conversion  in  too 
short  period  of  time. 

After  considering  all  the  pros  and  cons  of  different  time 
schedule  in  conversion  plan,  a  two  phase  plan  is  proposed: 
Phase  1  (1992-1993  )  and  Phase  2  (1993-1994).  Four  tan- 
dem offices  will  be  installed  and  preparation  of  network 
conversion  will  be  performed  in  the  Phase  1  period.  In 
the  Phase  2,  additional  four  tandem  office  will  be  installed 
during  1993  and  switching  of  tandem  networks  will  be  con- 
ducted during  1994. 

5.2  Network  configuration  during  the  conversion 
process 

Since  the  network  conversion  should  be  conducted  in  paral- 
lel with  yearly  supply  of  facility  and  two  different  network 
architectures  coexist,  several  complex  conditions  including 
proper  switching  of  current  tandem  lines  and  tandem  net- 
work configuration  of  new  exchanges  should  be  carefully 
considered. 

The  conversion  plan  of  pure  tandem  have  prepared  with 
the  two  phases  accommodating  the  existing  and  new  sys- 
tems during  the  installation  of  pure  tandem  exchanges. 
Otherwise,  the  existing  tandem  rule  is  applied  as  an  al- 
ternate rule.  Considering  these  conditions  the  tandem 
network  is  formed  with  the  types  of  exchanges  and  the 
installation  conditions  of  pure  tandem  exchanges. 

5.3  Priority  in  the  installation  of  tandem  ex- 
changes 

Since  the  pure  tandem  exchanges  will  be  installed  on  top 
of  already  existing  networks  and  double  homming  archi- 
tecture is  conceptually  over  the  numbering  areas,  no  ex- 
plicit installation  priority  exists.  Only  practical  compo- 
nents such  as  growth  of  toll  lines,  the  amount  of  required 
lines,  and  the  provisions  of  installation  space  are  consid- 
ered in  selecting  tandem  offices. 

5.4  Accommodation  of  regional  end  offices 

The  double  homming  does  not  depend  on  the  area  and 
accommodates  the  regional  end  offices  by  existing  facili- 
ties with  areas  as  much  as  possible.  Therefore,  the  pure 
tandem  exchanges  accommodates  50  %  of  outgoing  trunk 
traffic  and  the  exchanges  of  other  areas  takes  over  the  other 
50  %  of  traffic. 


5.5  Supply  scheduling  of  pure  tandem  exchanges 

The  tandtm  exchanges  are  basically  facilities  used  for 
forming  service  networks  of  local  end  offices  with  trans- 
mission equipments.  Currently,  supply  of  local  exchanges 
is  performed  as  following:  a  plan,  design  of  tandem  net- 
works, and  design  and  construction  of  tandem  exchanges 
are  done  usually  two  years,  one  and  half  year,  and  one  year 
before  the  sale. 

5.6  Generation  of  surplus  facilities 

Centralization  of  alternate  trunks  to  the  pure  tandem  ex- 
changes produces  surplus  facilities.  The  inter-office  trunk 
lines  will  increase  the  tandem  lines  even  though  lines  in 
other  offices  are  increased  unlike  subscriber  lines.  There- 
fore, new  equipment  can  be  still  utilized  even  though  the 
inter-office  trunk  lines  are  removed.  Since  the  existing 
Time  Division  (TD)  facilities  require  Tl  trunk  lines,  the 
existing  TD  facilities  can  be  accommodated  by  rearrang- 
ing the  surplus  facilities  out  of  TD  systems.  The  toll  lines 
will  be  handled  by  the  TD  exchanges  for  the  time  being. 

5.7  Network  switching  and  traffic  control 

In  order  to  minimize  the  surplus  facilities  and  to  maxi- 
mize the  existing  trunk  lines,  a  certain  amount  of  lines  arc 
reserved  for  switching  among  pure  tandem  offices  and  sys- 
tems in  end  offices.  The  switching  should  be  determined 
after  considering  whether  the  traffics  can  be  handled  by 
the  already  installed  lines. 

5.8  Conversion  of  CEPT  transmission  method 

After  considering  the  amount  of  the  existing  Tl  facilities 
and  the  required  amount  of  El  facility  in  the  future,  we 
decide  to  install  the  tandem  exchanges  which  have  dual 
function  of  Tl  and  El, 

6    Concluding  Remarks 

The  telecommunication  networks  have  close  relationship 
with  various  fields  ranging  from  detailed  execution  of  plan 
to  management,  equipment  investment,  and  operations. 
The  pure  tandem  networks  have  planned  to  gain  such  ad- 
vantages in  overall  areas  of  telecommunication  business 
over  the  existing  network  structure.  The  expected  advan- 
tages include  construction  of  regional  network  manage- 
ment, imprcvcment  of  traffic  control,  efficiency  increase 
in  equipment  investment,  construction  of  intelligent  net- 
works, and  flexible  conversion  toward  ISDN. 
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REALIZATION  OF  HDI  MESSAGE  TRANSyER  ON  AN  HHS  SYSTEM  USING  ISDN 
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ABSTRACT 

The  Message  Handling  System  (HHS)  protocols  of  the  X.  400  series  Recommendations 
are  well  known  as  an  electronic  envelope  for  conveying  multi-media  messages. 
Of  a  variety  of  applications  over  the  HHS,  Electrical  Data  Interchange  (EDI)  message  transfer 
will  be  a  major  business  application  which  csn  well  utilize 
the  store  and  forward  capability  of  the  MHS  and  high  speed  of  the  ISDN  network. 
This  paper  describes  requirements  for  realizing  EDI  over  HHS  using  ISDN  and  the  outline 
of  an  actual  implementation  which  meets  those  requirements  as  well  as  functional  standards. 
In  addition,  this  paper  outlines  an  efficient  test  procedure  of  interoperablity  for  EDI-KHS, 


1.  INTRODUCTION 

Since  NTfs  ISDN  services  were  started  in  Japan  in  1988, 
various  applications  and  devices  for  ISDN  data 
communications  have  been  developed.  At  the  same  time, 
an  HHS  functional  profile  for  EDI  transfer,  based  on 
the  1984  HHS  Recommendations,  was  developed  by  the 
Telecommunication  Technology  Committee  (TTC)  in  Japan. 
The  authors  developed  an  EDI  transfer  system  by  the  HHS 
over  ISDN,  called  EDI-KHS.  based  on  the  above 
functional  standard  and  confirmed  its  good  operablity. 
The  EDI-HHS  system  consists  of  1984  version's  HHS 
system  and  EDI  terminals  which  are  DOS-based  personal 
computers  (PCs)  with  ISDN  boards!  This  paper  also 
describes  the  outline  of  the  EDI-HHS  configuration  and 
specification  and  then  test  procedure  taken  in  this 
prototype  system. 

2,  ISDN  SERVICE  TRENDS  IN  JAPAN  [l]  [2] 

NTT  provides  two  types  of  ISDN  services  in  full 
accordance  with  CCITT  standards.  Their  profiles  and 
features  are  shown  in  Table  I.  These  services  are 
called  INS-Net  64  and  INS-Net  1500  respectively.  INS- 
Net  84  is  a  circuit  switched  mode  basic  rate  service, 
introduced  in  April  1988.  INS-Net  1500  is  a  circuit 
switched  mode  primary  rate  service,  introduced  in  June 
1989.  (The  service  names  indicate  service  bandwidth.) 
Since  June  1990,  a  packet  switched  mode  service  named 
INS-P  has  been  provided  to  the  subscribers  of  above  two 
services  on  B  channels  and  the  D  channel. 

The  number  of  service  areas  was  reached  to  as  much  as 
about  2,  000  local  service  areas  by  the  end  of  March 
1992.  Along  with  the  expansion  of  the  service  areas, 
the  number  of  subscriber  lines,  counted  in  terms  of 
INS-Net  64  lines,  was  almost  100,000  by  that  time.  INS- 
P  has  gained  a  great  popularity  among  ISDN  users.  INS-P 
service  is  being  used  by  33  percent  of  all  INS-Net  64 
lines. 

3.  STANDARDS  FOR  HHS  AND  EDI  [3]  [4]  [5] 

As  the  availability  of  MAS  grows,  EDI  is  expected  to 
become  one  of  the  most  important  applications  using  HHS. 
TTC  has  already  defined  an  MHS  profile  called  JT-X411 
as  a  TTC  standard.  This  includes  message  transfer  (MT) 
and  interpersonal  messaging  (IPM)  services  and  PI/P2 
protocols  based  on  the  1984  and  1988  X.  400 
Recommendations.  There  are  two  specific  requirements  to 
be  considered  for  transferring  EDI  data  over  an  MHS 
network  in  Japan.  The  first  is  to  convey  existing 
business   formats    based   on   major   domestic  industry 
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standards  such  as  the  Japan  Chain  Stores  Association 
(JCA)  format.  The  second  is  to  use  a  character  code  set 
for  Japanese  Kanji  in  EDI  messages.  To  meet  the 
requirements,  several  additional  functions  for  EDI 
transfer  were  added  to  JT-X4II  in  April  1990  as  shown 
in    Figure    2.    EDI    data    is    transferred    by  being 
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encapsulated  vithin  a  body  pari.  The  type  of  business 
formats  and  the  type  of  character  code  sets  for 
Japanese  Kanji  are  indicated  within  a  P2  subject 
element.  This  approach  was  defined  as  a  short  terci 
solution  corresponds  to  the  so  called  P2  eethod,  in 
order  to  save  iisaiediate  needs  and  use  the  widespread 
'84  HHS  network.  TTC  also  plans  to  standardize  long 
term  solution  using  X.  435. 


4.  THE  PROTOTYPE  SYSTEM  CONHGURATION 
4.  I  USE  OE  ISDN  NETWORK 

Supposing  the  environment  of  the  EDI  transfer,  a  large 
number  of  business  partners  at  various  locations  and  a 
large  volume  of  transaction  are  expected.  Considering 
such  characteristics  of  EDI  traffic,  ISDN  is  a 
reasonable  choice  as  an  access  network  to  EDl-HflS 
systems  because  ISDN  is  a  public  network  covering  wide 
area,  with  a  high  speed  transmission  capability 
Therefore,  ISDN  was  tried  as  an  underlying  transmission 
network  in  this  system. 

4.2  KRS  SYSTEM  CONEIGURATION 

In  this  implementation,  the  MRS  '84  system  developed  by 
NTT  transfers  EDI  messages  to  and  from  other  MHS 
systems  according  to  the  TTC  standard  profile  described 
in  Section  3.  The  EDI  terminal  submits  and  reads  the 
EDI  messages  stored  in  the  mailbox  of  this  system.  The 
mailbox  access  interface  complies  with  the  JUST -MHS 
profile  (61,  and  the  JUST-PC  profile  [7]  which  are 
domestic  standards.  This  system  has  also  a  message 
relay  capability  among  other  MHS  systems  based  on  X.  400 
standards. 


4.3  EDI  TERHINiM  CONFIGURATION 
4.3.  1  EDI  TERMINAL  HaRDW.ARE  [8] 

Becsuse  the  number  of  PC  is  increasing  in  business 
scenes,  to  realize  an  EDI  terminal  on  a  PC  takes  large 
benefit  for  end  users.  However,  in  order  to  realize  the 
functions  for  transferring  EDI  data  by  means  of  the  MHS 
protocols  along  with  OSl  protocol  structure  over  ISDN, 
an  appropriate  configuration  needs  to  be  adopted  for 
the  program  structure  and  usage  of  PC  resources. 

The  EDI  terminal  hardware  is  an  MS-DOS  (TM)  based  PC 
equipped  with  an  ISDN  board.  Under  this  configuration, 
PC  can  concentrate  on  Presentation  layer  and 
Application  layer  including  EDI  application.  On  the 
other  hand,  the  ISDN  board  takes  care  of  the  function 
of  layer  I  to  5.  This  configuration  enables  to  save  CPU 
power  and  memory  usage  of  the  PC. 

4.3.2  EDI  TERMINAL  SOFTWARE 

As  an  example  of  business  format  encapsulated  in  MHS 
message,  this  system  is  according  with  practical  usage 
of  JCA  format.  All  items  in  JCA  format  are  expressed  by 
EBCDIC  coding. 

The  EDI  terminal  software  consists  of  two  parts,  one  is 
an  EDI  management  program  and  the  other  is  a 
communication  program,  (see  Figure  5)  The  management 
program  is  coded  by  a  database  language  (DBXL, 
compatible  with  dBASE- III  )  and  C  language.  The  main 
purpose  of  the  program  part  written  in  C  language  is 
for  code  conversions,  (from  ASCII  to  EBCDIC,  and  vise 
versa)  The  EDI  terminal  system  features  are  shown  in 
Table  4. 
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5.  TEST  PROCEDURE  FOR  INTEROPERABLITY 

In  order  to  confirm  the  functionality  of  the  HHS,  thi  laygri-g 
system  need  to  make  interconnection  with  other  KHS: 
developed  by  different  vendors.  An  efficient  method  was 
necessary  to  make  sure  of  the  EDI-HHS  system's 
interoperablity  with  other  EDI  systems  via  HH^ 
including  its  message  relaying  function.  The  following 
testing  method  was  inlroduced  for  connecting  those 
systems. 


STEP   A:    To    establish    a    bilateral  interconnection 
between  a  relay  system  and  an  end  system. 
STEP     B:     To     establish     end-to-end  Bultilateral 
interconnections  among  end  systems. 


In  each  of  step  A  and  step  B, 
confirm    interconnection    on  a 
These  sub-steps  are  as  follows. 


there  are  sub-steps  to 
layer-by-layer  basis. 


STEP  A-0:To  exchange  connection  data  for  KHS 
interoperation  between  KHS  systems  and  check  the 
connectivity.  This  step  is  described  in  [4]. 

STEP  A-l:To  test  between  one  HHS  and  another  HHS  by 
using  IA5  text  nessage. 

STEP  B-0:To   test   between   one  KHS  and   another  HHS 
through  a  relay  MAS  by  using  IA5  text  message. 
STEP  B-I:To   test   between   one  HHS  and   another  HHS 
through  a  relay  KHS  by  using  EDI  interchange. 


The  purposes  of  each  sub-steps  are  described  below. 

connectivity  for   STEP  A 
RTS    and    lower  levels 


STEP  A'0:To   confirm  basic 
before  actual  testing  steps. 
STEP   A-l:To    confirm  PI/P2, 
interoperablity  bilaterally. 
STEP    B-0:To    confirm  end 
interoperablity. 
STEP   B-l:To   confirm   end  to 
interoperablity. 


to 
end 


end 
EDI 


PI/P2  level 
foriat  level 


In  order  to  efficiently  execute  STEP  A  of  the  procedure, 
an  auto-answer  in  our  UA  in  HHS  is  available.  By 
utilizing  this  auto-answer  UA,  end  systeis  can  carry 
out  bilateral  tests  at  each  systems'  convenience.  When 
all  of  end  systems  confirmed  STEP  A,  then  they  can 
proceed  to  STEP  B. 

This  procedure  was  adopted  in  the  course  of  creating 
HATS  (Promotion  Conference  of  Harmonization  of  Advanced 
Telecommunication  Systems)  demo  environment  at 
Communication  Tokyo  '91  held  in  April  1991.  It  was 
exhibited  to  appeal  the  usefulness  of  EDI  transfer  over 
KHS  to  the  public. 
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6.  CONCLUSION 


BIOGRAGHY 


This  paper  meisly  described  prototype  inplesentations 
of  our  EBI-MHS  and  the  testing  method  of 
interoperablity  including  EDI  sessage  transfer.  The 
following  points  were  presented. 

(1)  The  1  984  MHS  sysleD  and  the  PCs  are  workable  to 
provide  the  function  which  meets  the  TTC  standard 
profile  for  practical  use  of  EDI  transfer  over  ISDN. 

(2)  To  divide  the  terminal  program  into  the 
coEEunication  program  and  the  EDI  canagement  program, 
and  keep  independence  between  those  programs,  enables 
users  to  select  an  existing  communication  program 
supporting  an  MAS  access  without  change,  in  a  PC's 
ordinal  resource  environment. 

(3)  For  the  demonstration  in  1991  that  NTT  participated, 
the  test  procedure  was  introduced  and  the  efficiency  of 
it  was  confirmed.  The  interoperablity  including  relay 
functionality  between  our  EDI-MHS  system  and  other 
vendor' s  systems  was  also  confirmed. 
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ABSTRACT: 

PCS  is  the  "hot  button"  today  in  the  telecommunications  industry,  but  at 
present  only  the  SEIKO  RECEPTOR  MessageWatch  and  cellular  telephones  can 
truly  be  called  personal  communication  products.  The  RECEPTOR  System  and 
technology  products  such  as  the  MessageWatch  are  uniquely  mass-market 
oriented  and  intended  for  use  by  the  general  consiamer.  The  RECEPTOR 
System  is  available  today,  offering  not  only  personal  messaging,  but  also 
a  host  of  information  services  in  a  convenient,  affordable,  highly 
accurate  wristwatch. 


1.     PERSONAL  COMMUNICATIONS  SERVICES: 
PROMISE  VS.  REALITY 

Personal  Communications  Services  (PCS)  is  without 
a  doubt  today's  "hot  button"  in  the  telecoimnuni- 
cations  and  information  industries.  Driven  by 
the  prospect  of  the  typical  consumers  buying  a 
wide  variety  of  PCS  devices  that  will  materially 
increase  the  quality  of  their  lives,  sufficient 
to  justify  them  paying  hundreds  or  thousands  of 
dollars  for  manufactured  products  and  tens  or 
hundreds  of  dollars  a  month  for  services,  manu- 
facturers and  network  organizations  are  touting 
the  marvels  of  PCS  in  prose  reminiscent  of  t  . 
great  expectations  of  the  still -nascent  home 
automation  revolution. 

SEIKO  Corporation,  and  its  sister  company,  SEIKO 
Epson  Corporation,  are  also  very  bullish  on  PCS, 
but  with  one  important  exception  from  most  of  the 
rest  of  the  pack:  We  have  developed,  manu- 
factured, and  are  selling  and  servicing  the  only 
mass  consumer  PCS  product  available  today,  the 
RECEPTOR  MessageWatch.  Shortly  we  will  provide  a 
description  of  the  RECEPTOR  system  and  its  first 
consumer  product  form  factor,  the  MessageWatch. 
First,  though,  a  little  marketplace  reality 
testing  is  in  order. 

Let's  start  with  the  almighty  consumer.  Why  do 
they  want  Personal  Communications  Services  and 
Products? 

For  efficient  time  management. 

For  rapid  communication  with  family  and 
business  in  today's  extended  social 
environment. 

For  effective,  convenient  means  to  handle 
the  information  overload  that  has  become 
the  norm  of  our  daily  lives. 


In  other  words,  the  Consumer  Wants  Mobile, 
Portable,  and  Convenient  Communications  Tools 
that  help  him  or  her  manage  and  enhance  his  or 
her  day-to-day  life. 

Sounds  good,  so  far.  In  addition,  we  would 
contend  that,  for  a  product  to  be  truly  PCS,  it 
has  to  meet  rather  rigorous  Consumer 
Requirements : 

Small  and  rugged 

Easy  to  use 

Relevant  to  daily  lifestyle  needs 

Low  product  prices 

Low  service  prices 

We  would  suggest  that,  based  on  consumer  wants 
and  requirements .  there  is  only  one  PCS  product 
available  in  the  market  today,  the  RECEPTOR 
MessageWatch . 

This  is  not  meant  to  ignore  or  snub  such  fine 
products  as  the  HP95LX  with  SkyTel's  data  module. 
Motorola's  EMBARC  and  Info-TAC,  Apple's  Newton, 
AT&T's  GO/Hobbit,  and  many  others.  At  present, 
though,  these  products  are  geared  for  and 
targeted  to  the  niche  market  so  admirably  repre- 
sented here  at  PTC  '93  --  the  business  pro- 
fessional. All  of  these  products  satisfy  the 
Consumer  Wants  criteria,  but  miss  badly  on  one  or 
more  of  the  Consumer  Requirements  criteria. 

Even  cellular  telephone  has  been  struggling  to 
meet  these  consumer  requirement?,  for  example 
through  marketing  strategies  such  as  "bundling": 
treating  the  cellphone  product  as  a  "razor  blade" 
handle,  it  is  almost  literally  given  away  to 
attract       consumers       into      becoming  service 
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subscribers  with  contracts  to  pay  for  airtime 
(the  "razor  blades").  The  first  time  the 
consumer  gets  a  monthly  bill  of  more  than  $100 
for  airtime  (keep  in  mind  that  the  average  long 
distance  bill  in  the  U.S.  is  $35  per  month),  the 
cellphone  gets  put  on  the  shelf,  as  evidenced  by 
the  very  high  churn  rate  for  non-business  cellu- 
lar customers.  The  consumer  just  isn't  going  to 
pay  many  hundreds  or  thousands  of  dollars  for 
products  and  services  if  these  are,  at  bottom, 
extremely  sophisticated,  elegant,  but  expensive 
substitutes  for  paper  and  pen,  or  provide  answers 
to  problems  people  never  knew  they  had  in  the 
first  place. 

As  a  result  of  spending  billions  of  dollars  on 
developing  products  spurned  by  the  market,  com- 
munications product  manufacturers  have  gotten  the 
message,  and  have  come  up  with  other  vuys  to  try 
to  stake  out  a  presently  narrow  but  possibly 
large  future  market.  One  of  these  methods  is 
particularly  evident  today  in  PCS:  concentrate 
on  building  a  platform  to  support  end-user 
products.  There  is  an  abundance  of  activity  in 
planning  for  the  construction  of  satellite, 
narrowband,  and  broadband  platforms,  all  requir- 
ing significant  capital  investments,  all  predi- 
cated on  a  very  small  base  of  business  users  who 
will  provide  both  the  market  impetus  and  profit 
margins  required  to  trigger  the  explosive  growth 
of  demand  for  PCS  products  and  services .  To  top 
it  off,  many  of  these  platforms  require  the 
issuance  of  basic  rules  and  regulations  by  the 
FCC  for  both  PCS  platforms  and  devices. 

It  may  yet  happen.  In  the  meantime,  we  have 
RECEPTOR  MessageWatch. 

2.  THE  RECEPTOR  SYSTEM 

RECEPTOR  is  the  essence  of  simplicity,  operating 
on  a  standard  FM  radio  transmission  platform. 
Personal  messages  and  information  intended  for 
MessageWatch  are  created  using  anything  from 
plain  old  telephones  to  more  sophisticated  input 
devices,  and  sent  to  our  Message  Center  over  the 
existing  telephone  network  utilizing  the 
standardized  X.25  network  protocol.  Message 
Entry,  Message  Processing,  and  Message  Trans- 
mission are  all  handled  at  the  Message  Centers. 

The  final  element  in  the  platform,  Message 
Transmission,  is  accomplished  by  the  insertion  of 
subscriber  messages  and  information  services  into 
the  SCA  portion  of  the  FM  transmission  utilizing 
an  SCA  generator. 

The  RECEPTOR  technology,  currently  offered  in  its 
first  configuration  as  the  SEIKO  RECEPTOR 
MessageWatch,  is  an  extraordinary  PCS  device  worn 
by  the  consumer .  When  not  operating  in  its 
receiver  mode ,  the  MessageWatch  is  a  multi- 
function, digital  quartz  timepiece  with  SEIKO'S 
legendary  quality  and  accuracy  --  accuracy  en- 
hanced by  automatic  radio  transmission  updating, 
36  times  per  day.  The  MessageWatch  is  an 
engineering  marvel,  a  fully  addressable  personal 
information  terminal:  a  unique  FM  antenna  built 
into  the  wrist  band;  a  frequency-agile  receiver 
capable  of  locating  messages  broadcast  anywhere 
from  88MHz  to  108MHz;  on-board  testing  and  diag- 
nostic functions;  a  programmable  memory;  and 
liquid  crystal  display. 


3.  RECEPTOR  CAPABILITIES  &  FEATURES 

The  capabilities  and  features  of  the  RECEPTOR 
MessageWatch  make  it  the  general  consumer  PCS 
product  for  today: 

Utilizing  a  patented  time-slot  protocol  for 
packet  transmission,  data  is  distributed  at  a 
speed  of  19.2  kpbs . 

With  a  standard  lithium  watch  battery,  Message- 
Watch will  provide  personal  information  services 
and  timekeeping  functions  for  One  Year. 

Each  MessageWatch  is  fully  addressable,  and,  with 
the  unprecedented  data  speed,  enables  subscribers 
to  receive  a  vast  array  of  personal  information 
services,  in  addition  to  the  typical  paging 
services  including:  Weather  Reports,  Sports 
Scores,  Coded  Messages,  Lottery  Numbers,  Stock- 
Market  Quotes,  and  Voice-Mail  Alerts,  and  Bank 
Balances . 

System  capacity  is  enormous,  with  the  ability  to 
service  hundreds  of  thousands  of  subscribers  in  a 
single  market  using  only  one  Message  Distribution 
System,  and  all  operating  within  an  FM/SCA  trans- 
mission environment  that  eliminates  the  need  for 
any  of  the  in- field,  capital-intensive  distri- 
bution plant  required  for  paging,  cellular,  or 
PCN  technologies. 

The  use  of  BM/SCA  transmission  has  other 
advantages.  No  FCC  license  is  required  (the 
subcarriers  are  leased  from  radio  stations) ,  and 
there  are  essentially  no  foreign  ownership  or 
other  FCC  restrictions.  In  addition,  the  FM  band 
is  in  use  for  the  same  broadcast  purposes  around 
the  world,  making  RECEPTOR  the  only  PCS  device 
that  could  potentially  be  used,  with  no  modifi- 
cation, anywhere  on  the  globe. 

4.  CONCLUSION 

RECEPTOR  is  operational  and  available  today,  with 
services  and  products  being  offered  at  present  in 
Portland,  Oregon  and  Seattle,  Washington.  We 
have  thousands  of  happy  subscribers  who  use 
MessageWatch  to  fill  personal,  business,  or  both 
personal  and  business  needs. 

The  MessageWatch  is  being  sold  in  the 
Home/Consumer  Electronics  section  of  retailers  in 
these  cities  at  price  points  around  $150,  and  the 
response  is  nothing  short  of  fantastic.  They  are 
charged  $12.50  per  month  for  as  many  information 
services  and  messages  as  they  would  like  to  use. 

We  have  found  that  people  who  purchase  the 
MessageWatch  fo-  personal  use  are  not  accustomed 
to  making  use  of  PCS  services,  so  we  have 
expanded  the  array  of  information  services  to 
provide  connections  between  their  day-to-day 
information  needs  and  RECEPTOR'S  capabilities. 
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We  have  already  completed  work  on  the  next  gener- 
ation MessngeWatch ,  which  is  almost  half  the  size 
of  the  present  version,  with  even  more  capabili- 
ties and  features.  We  are  also  working  on 
development  of  other  devices  and  modules 
utilizing  the  basic  RECEPTOR  technology  package. 

We  view  RECEPTOR  MessageWntch  as  a  basic,  endur- 
ing Personal  Communications  Services  product, 
completely  compatible  and  synergistic  with  all  of 
the  Business  Communications  Services  (BCS) 
products  that  are  currently  available  and  the  new 
PCS  products  that  everyone  is  still  talking 
about.  Ke  look  forward  to  that  time,  possibly  in 
the  not- too -distant  future,  when  RECEPTOR  works 
hand- in-hand  with  other  PCS  products  that  are  not 
available  today.  Until  then,  there  is  RECEPTOR, 
which  is  already  making  a  difference  in  the  lives 
of  general  consumers. 
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Chung-Ang  University 
Seoul*  Korea 

1.  Abstract 

The  paper  focuses  on  the  situation  of  aobile  telecomunications  services.  This  sector 
has  been  growing  so  fast  in  the  last  decade  or  so  as  the  nation  is  getting  inforaatized. 
To  aeet  the  increasing  deaand  of  this,  the  nation  established  Korea  Mobile  Telecowwini- 
cations  Corporation  in  1984.  The  second  and  third  aobile  telecoMunications  corporations 
will  be  established  in  the  1990s  not  only  to  better  serve  the  local  aarket  but  to 
positively  face  up  to  the  international  coapetition. 


2.  Introduction 

The  basic  structure  of  Korean  telecoMunications  in- 
cludes the  broadcasting  sphere  like  the  network  and 
cable  broadcasting,  and  the  electronic  sphere  that  en- 
coapasses  telephone f  telegraph,  value-added  telecoaau- 
nications  and  aobile  network. 

The  structure  of  Korean  telecoaaunications  sector  has 
noraally  been  adainistered  as  well  as  practiced  by  a 
state  or  public  corporation  in  an  exclusive  aanner. 
The  trend  is,  however,  aoving  towai^  a  civilian  hands 
as  the  nation  is  undergoing  the  fast  deaocratization 
process  to  fit  the  global  liberalization  process. 

Especially,  the  aobile  telecoaaunications  is  the 
core  area  in  this  sector  that  shows  a  treaendous  growth. 
The  aobile  area  will  continue  to  expand  at  a  faster 
pace  than  ever  before  as  the  nation  Is  aoving  towards 
the  inforaatization  process.  The  future  is  bright 
because  of  an  ability  of  Bobile  telecoaaunications  to 
transcend  tiae  and  space. 

The  aobile  telecoaaunications  has  been  growing  fast 
in  Korea  during  the  last  several  years  both  in  paging 
and  cellular  phone  services.  The  selection  of  second 
Bobile  telecoaaunications  coapany  will  be  aade  in  near 
future.    This  is  surely  not  only  to  increase   supply  of 


aobile  telecoaaunications  facilities  but  to  upgrade  the 
technology  of  this  sector. 

Based  on  this  backdrop,  this  paper  intends  to  exaa- 
ine  the  current  situation  of  Korean  aobile  telecoaauni- 
cations sector,  and  further  to  probe  the  ways  to  ia- 
prove  this  sector. 

3.    Iho  Situation  and  Policy  of  Koraan  Hobila 
TalaooBaiicat  iona  • 

1)  Historical  Sketch  of  Mobile  Telecoaaunications. 

The  aobile  telecoaaunications  was  first  used  in  1910 
when  the  nation  used  this  technology  as  a  aeans  for 
air-traffic  signal.  During  the  Japanese  occupation  of 
Korea  (1910  -  1945) ,  the  priaary  function  of  aobile 
telecoaaunications  was  not  only  to  effectively  perfom 
the  colonial  policy  but  to  aaxiaize  the  war  effort. 

The  aobile  telecoaaunications  has,  however,  becoae 
operational  in  1960  when  Korea  Telecoa  introduced  the 
aanual  I^^^S( laproved  >tobile  Telephone  Service)  systea 
to  provide  aovile  telecoaaunications  service  priaarily 
to  govemaental  agew;ies  in  Halted  areas  around  Seoul. 
The  kind  of  this  service  was  very  liaited,  and  its 
quality  of  function  was  poor  as  well. 
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The  i  ipn  >\>^  » )b  i !  e  t e  1  HcvjMun i  cat  i  ons  scrv  i  :e ,  how- 
eKf^r,  hec&w  possible  when  the  nation  introduced  the 
\MPS  (Advanced  Mobile  Phone  Service)  systei,  called 
tollular  phone  systei,  invented  in  North  America.  The 
introduction  of  this  systei  Bade  the  lobile  telecoMu- 
nications  very  popular.    In  the  ■eantiae,    the  wireless 

paging  service  first  became  operational  in  1982,  fur- 
ther iiprovir«  this  service  by  introducing  the  tone  and 
display  systea  in  1986. 

Based  on  this  backdrop,  this  paper  intends  to  exam- 
ine the  current  situation  of  the  Korean  mobile  tele- 
coMuni cat  ions  service,  divided  Into  the  user,  service 
area,  urket  and  the  development  of  technology. 

The  Situation  of  User 

The  user  sector  has  showed  a  pheno»enal  growth  when 
the  nation  announced  a  drastic  measure  to  Bodemize  the 
Bobilc  tf^lecouunications  service  in  1982.  According  to 
this  plan,  the  Korea  Mobile  TelecoMuni  cat  ions  Corpora- 
tion was  established  in  1984  to  vastly  iiprove  the 
quantitative  as  well  as  qualitative  services.  The  Korea 
Mobile  TelecoMunications  Corporation  was  selected  as 
the  user  of  public  telecoMunication  service  in  1988. 
Ac:cordingly.  the  facilities  for  Bobile  teleco«Bunica- 
tions  service  was  completely  transiistted  fro»  Korea 
TelecoB  into  Korea  Mobile  TelecoBBunications  Corpora- 
tions. The  company  has  developed  so  fast  that  it 
publicized  its  business  content  in  1989.  The  nation 
intends  to  selet  user  of  the  second  mobile  telecoBBu- 
nications  coBpany. 

2f   Service  Area  and  Scope  of  Market 

The  ser\ice  area  of  Bobile  telecoBBuni cat ions  includes 
t-ar  phone,  Itand  phone,  paging  service,  Bobile  wireless 
publ  n  phum-'  and  spectrui  public  telecoBauni  cat  ions 
s»-rvice. 

DPBand  f<»r  Bf»bilo  telecoBBuni cat  ions  service  has 
grnat  ly  in»  n-a^'d  in  tho  19802  enough  to  Bove  into  a 
:;ti».nd  ^ta^jt-  of  Bass  gniv-lh  in  tht*  l'J*K)s.    Tlie  following 

U  Sang-S(x»  V»»».  Markft  Situation  of  Mobile  TelccoiMu- 
nitatitms,  Kl«^.t ronic  DevelopBent.  April  1992. 
pp.ia-in. 


table  below  shows  a  growth  rate  of  Korean  Bobile  tele- 
coBBuni cat ions  service  subscribers  from  1984  to  1992.^^ 


Table  1)  The  Increase  Rate  of  Subscribers  in  Korean 
Mobile  TransBlssion. 


Year 

1984 

1985 

1986 

1987 

eel lular 

2,600 

5,000 

7,000 

10.000 

paging 

15,000 

19,000 

37,000 

60,000 

1988 

1989 

1990 

1991 

1992 

20,353 

40,000 

80,000 

166,198 

260.200 

100,000 

198,000 

410,000 

850,516 

1,403.000 

<3)  DevelopBent  of  Technology  Sector 

Contrary  to  the  fast  development  of  Bobile  tele- 
coBBunications  sector,  an  ability  to  produce  the 
various  equipments  and  software  is  in  a  preliainary 
stage.  Even  the  accumulation  of  technology  in  terminal, 
assumed  to  be  relatively  easy  in  technology,  is  still 
in  a  developii^  stage.  However,  it  is  very  encouraging 
the  nation  is  greatly  increasing  the  research  and  deve- 
lopBent  funds  in  this  sector. 

2)  Policy  Situation 

The  telecoBBunications  business  belongs  to  a  highly 
techno  logy- intensive  as  wel  1  as  value-added  sector 
especially  in  an  information  society.  This  kind  of 
industry  is  fully  supported  in  many  countries  as  a 
core  sector  enough  to  iaprove  advanced  technology  and 
economic  development. 

As  shown  in  the  breakup  of  ATT  in  1984,  the  interna- 
tional trend  of  mobile  telecomaunications  industry  has 
been  fastly  Boving  towards  decentralization  in  an 
atteapt  to  Baxiaize  compitition.  This  process  includes 
diversity  and  civilian  control. 

The  mobile  telecoBBunications  sector  is  also  in  the 
process  of  structural  change  in  Korea.  Accordingly,  the 
GovernBents  is  under  investigation  to  proBote  the 
Bobile    telecoBBunications  industry.    The  following  is  a 

2)  .Jung-Ai«  Ilbo.  June  20.  1992. 
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brief  review  on  the  revision  of  laws  related  to  the 
changing  Hobile  telecouiunications  industry. 

The  structure  of  Korean  telecoMunications  policy  is 
aiaed  not  only  to  ease  the  internal  coMpetition  but  to 
strengthen  the  international  competition.  The  Ministry 
of  CoMunictions,  which  is  primarily  responsible  for 
the  telecouiunications  policy,  has  recently  shown  a  new 
telecoaiunications  policy  towards  removing  the  current 
heavy  restraints.  According  to  this  direction  of 
policy,  two  basic  laws-electronic  telecoMunications 
law  and  electronic  telecouunications  businesses  law, 
were  revised  in  1991. 

The  basic  telecoMunications  law  priiarily  regulates 
the  relationship  between  the  Government  and  the 
electronic  telecouunications  business.  This  law  was 
revised  in  a  way  to  effectively  meet  the  highly 
coapetitive  international  environaent. 

The  telecoaauni  cat  ions  business  law  focuses  on  regu- 
lating the  coaprehensive  business  area  of  telecoaaunica- 
tions.  Under  this  revised  law,  general  telecowunlcation 
business  is  supposed  to  be  designated  by  the 
Minister  of  Coaaunications,  while  specific  tele- 
coaaunications  business  is  subject  to  license.  The 
value-added  business  is  possible  upon  registration 
only. 

Ultiaately,  the  revised  telecoaaunications  business 
law  was  to  liberalize  the  traditionally  restraint- 
oriented  position  to  aore  effectively  face  up  to  the 
changing  telecoaaunications  environaent.  This  libera- 
lization policy  aade  it  possible  to  establish  the  second 
Bobile  telecoaaunications  is  to  open  a  competition  era. 

4.     Tha  Plan  for  Estiblishmt  of  Saoond  Habile 
Taliii  iMiiicationa  and  Its  tssuoa  of  Conflict. 

1)  Background  for  Its  Establ  ishaent  and  Selection 
for  the  User. 

The  aobile  telecoaaunications  environaent  has  been 
fastly  changing  both  internally  and  internationally  in 
the  1990s.  That  is,  the  trend  is  aoving  towards  libera- 
lization and  internationalization.  The  only  solution 
fyr  this  is  to  iaprove  the  quality  of  technology.  The 
rapid  development  of  telecoaaunications  technology 
brought  the  various  new  services,  and  ^he  change  in  cost 


factor  as  well.  That  Is,  as  this  industry  has  greatly 
expanded  both  in  size  and  scope,  the  traditional 
Bonopolization  of  this  sector  by  a  corporation  is 
losing  grouns  for  rationale.  .And,  as  incoae  of  people 
increase  fast,  so  changes  the  life  style.  This  is 
likely  to  increase  the  diversity  of  needs. 

Such  change  for  environaent  caused  a  policy  change  to 
allow  a  coapetition  by  establishing  the  second  aobile 
telecoaaun lea: ions  corporation  in  the  near  future.  The 
background  for  coapetition  in  the  Korean  aobile  tele- 
coaaunications sector  can  be  divided  into  two  aspects. 

First,  the  aobile  telecoaaunications  service  has 
greatly  changed  in  the  local  aarket.  This  charge  was 
possible  as  the  nation  had  continued  to  invest  in  this 
sector  in  the  19dOs.  As  a  result  of  such  continued 
investaent,  the  aobile  telecoaaunications  service  was 
expanded  to  a  nationwide  scale  in  the  1990s.  The  ex- 
pansion of  this  service  area  vastly  increased  a 
potential  for  aarket. 

However,  as  the  deaand  rose  so  fast,  supply  could  not 
aeet  the  deaand.  The  qaulity  of  aobile  telecoaaunica- 
tions service  was  poor  as  well.  This  indicated  a  liait 
to  growth  under  the  traditional  aonopolization 
structure.  The  aonopolization  structure  not  only 
caused  a  poor  custoaer  service  but  an  expensive  rate  of 
service. 

Second,  the  aobile  telecoaaunications  industry  has 
reached  a  mature  stage  in  the  developed  countries 
enough  to  expand  the  foreign  aarkets.  Accordingly,  the 
developed  countries  has  been  showing  a  keen  interest  in 
entering  the  foreign  aarkets  based  on  the  advnaced 
technology. 

The  Korean  Govemaent  has  positively  reviewed  a 
competitive  structure  in  this  sector  not  only  to 
accelerate  the  service  area  of  aobile  telecoaaunications 
but  further  to  improve  an  international  coai^^*.tiveness. 
The  preliminary  stages  for  coapetition  are  as  follows: 
March-November,  1989  :  Feasibility  Study  by  Develop- 
ment Committee  of  Information  Transmission:  Proposal  for 
Structural  Change  in  Transmission  Business  and  for 
Competitive  Environaent. 
July  1990  :  Decision  for  Structural    Charge  in 

3)  KISDI,  Telecommunications  Policy  Issue,  vol.4,  1992, 
p.  2. 
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Tft  1  i^Bun  i  rat  i on  Bus  i  ness  f or  Coapet  i  t  i  ve  Env  i  ron- 
■ent:  Trans  format  ion  of  Mobile  telecouunications 
Business  into  an  Approval  System  to  Improve  Competition. 

August-December  1991  :  Drastic  Revision  of  Basic  Law 
and  Business  Lav  in  Electronic  Transmission. 

14  April  1992  :  Announcement  for  Application  of 
Approval  in  Hobile  telecommunications  Business. 

23  June  -  30  June  1992  :  Acceptance  of  Application 
Form  in  Hobile  Telecommunications  and  Paging. 

August  1992  •  Final  Review  and  Decision  on  Application 
of  Cellular  Phone  and  Paging. 

September  1992  -  Return  of  License  on  Cellular  Phone 
by  TAEHAN  Telecom. 

2)  Disputes  in  the  Process  of  Licensing. 

The  Ministry  of  Communications  announced  the 
licensee  of  sefx)nd  mobile  telecommunications  service  on 
20  August  1992.  However,  the  tJecision  of  licensee  was 
under  a  great  dispute  as  other  bidders  raised  an  unfair 
practice  in  the  process  of  decision.  This  dispute 
further  spread  into  a  political  and  social  issue. 

First,  viewed  from  a  political  perspective,  the 
decision  of  licensee  of  the  second  mobile  telecommunica- 
tions business  was  regarded  as  the  greatest  priviliged 
rights  of  the  Sixth  Republic.  As  a  result,  a  great 
dispute  was  focused  on  whether  there  was  a  political 
intervention  in  the  process  of  decision  in  licensee. 
The  reasons  for  such  dispute  are  as  follows; 

First,  there  was  a  unfairness  in  the  criteria  of 
qual  if icati(»)  for  the  licensee-applicant.  The  criteria 
for  qualification  was  based  on  the  telecommunication 
law.  This  law  says  that  any  corporation  related  to 
manufacturing  telecommunications  equipment  can't 
participate  in  mobile  telecommunications  business  ex- 
ceeding lOX.  This  provision  was  made  under  a  premise 
that  a  sound  development  of  mobile  telecommunications 
business  is  hardly  possible  in  case  one  corporation  is 
involved  both  in  manufacturing  and  service  areas.  Under 
this  provision,  while  such  big  corporations  like  Samsung 
Hyundai,  Lucky-Gold  Star  and  Daewoo  were  not  qualified 
due  to  their  involvement  in  this  business,  the  other 
big  corporations  like  Sunkyung  and  POSCO(Pohang  Iron 
and  Sterol  Company)  were  entitled  to  apply  for  the 
I  i(  eni;t'*^  be»>austf  lh»"S<-  •:cimpanif;;  ye^rr  rK>t  involved  in 
telet.c)mmuni«:at  icins  s«  rvirf:  area. 

St'«  und,  there  was  a   unfair   prarticfr  in  thf  fif.nvning 


process  of  licensee.  The  Ministry  of  Communications 
established  a  licensee  committee  manned  by  specialists 
to  decide  the  screening  criteria.  The  Ministry  screen- 
ed the  licensee-applicants  two  times  based  on  this 
criteria.  However,  even  this  kind  of  process  could  not 
guarantee  the  fairness. 

Especially,  the  decision  of  licensee  couldn't  dispel 
the  political  involvement  In  that  this  business  will 
bring  an  enormous  financial  privilege.  Therefore,  the 
greatest  task  in  the  future  decision  process  is  how  to 
guarantee  a  fairness  that  can  be  satisfied  by  all  the 
parties  concerned. 

In  another,  the  screening  criteria  should  give  more 
merits  to  technology  point  because  this  belongs  to 
technology- intensive  business.  The  technology  point  is 
far  easier  to  guarantee  fairness  and  objectivity. 

The  technology  point,  however,  needs  caution  in  that 
the  applicant  is  supposed  to  collaborate  with  a  foreign 
counterpart.  This  was  proved  as  the  six  local  appliants 
were  shown  an  interest  in  joint  venture  with  foreign 
companies. 

As  mentioned  elsewhere,  the  decision  for  second  mobile 
telecommunications  business  was  postponed.    The  future 
decision     should   be   made  on   a     fairer   basis  with 
aforementioned  disputes  in  consideraticHi. 

5.    lha  prospect  for  Korea  Mobile  Teliii  imucmtioiw. 

There  will  be  a  fast  as  well  as  vast  development  in 
mobile  telecommunications  business  as  the  nation  under- 
goes the  structural  change  in  industry.  Korea,  as  is 
known,  is  under  the  transition  process  from  manufactui^ 
ii^  to  information  and  service  industry.  This  is  likely 
to  raise  diversity  of  customer  needs  in  mobile  tele- 
communications service. 

The  prospect  for  development  in  Korean  mobile  tele- 
communications service  is  predicted  as  below  under  this 
changing  environment. 

First,  service  will  be  diversified.  The  recent  service 
competition  in  this  area  addes  diversity  of  services  to 
traditiorial  paging  and  hand  phone  service.  For  instance, 
the  pa^.ng  service  renders  customer  not  only  the  tradi- 
tional telephone  number  but  the  related  w^ssage.  Tlie 
hand  phone  sfrvicp  is  now  possible  <*wn  in  underground 
parking  lot  and  shopping  center.  The  traditional  hand 
phom-  ?;t'r\ir:f-»   was   not    t^ossible  in  this  specific  an.-a. 
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The  service  area  was  also  vastly  expanded  to  an  extent 
that  international  paging  service  is  possible. 

In  the  Beantiae,  in  addition  to  diversity  of  tradi- 
tional service,  new  »obile  telecouiunications  ser\'ice3 
show  up.  Several  examples  include  CT-3  service,  wire- 
less data  serv'ice.  and  lobile  telecoMunications 
service  by  satellite. 

It  is  also  expected  that  the  coabined  service  of  wire 
and  wireless  telecoaiunicat ions  will  be  rendered  to 
custo«ers  in  the  21st  century.  In  this  process,  the 
service  will  be  lore  diversified  froa  the  traditional 
voice-centered  service  into  the  combined  voice  and  non- 
voice  services. 

Second,  there  will  be  a  great  development  in 
technology.  The  technology  will  be  developed  in  a  way 
to  diversify  as  well  as  accelerate  the  diversity  of 
service.  This  aeans  development  both  of  technology  re- 
lated to  frequence  resources  and  of  technology  related 
to  service  itself.  The  increase  of  Mobile  telecouuni- 
cations  business  is  likely  to  cause  scarcity  of 
frequency  resources.  This  will  increase  an  interest  in 
technology  development  to  effective  use  of  the  existing 
frequency  resources.  This  requires  a  development  of 
new  frequency  band.  For  instance,  as  the  demand  of 
•'ellular  phone  is  fast  increasing  especially  in  the 
metrofolitan  ar<ia,  supply  couldn't  meet  the  demand 
under  an  analog  system.  The  Government,  therefore,  is 
developing  a  digitized  cellular  system,  called  CDMA 
(Code-Division  Multiple  Access),  to  make  this  system 
operational  by  1994.*^ 

Third,  it  is  nrr^essary  to  expand  the  scope  of  market, 
and  strengthen  the  competitive  structure.  The  Korean 
■obile  telecommunications  market  is  annually  increasir^ 
by  76. 4X.  If  this  trend  continues,  there  will  be  4.5 
million  subscribers  of  cellular  phone  plus  3  million 
nubscribers  of  paging  service  by  2.000.  The  market 
size  will  be  about  2.7  trillion  Won  ($200  billion). 5> 

Following  the  selection  of  the  second  mobile  tele- 
communications licensee,  the  Ministry  of  Communications 
will  announce  the  screeing  pocedure  for  the  third 
mobile  telecommunications  licensee  in  1994.®^  The 
increase  of  mobile  telecommunications  licensees  is 
likely  to  strengthen  the  competitive  structure. 

To  revitalize  the  mobile  telecommunications  business. 


4)  Monthly  New  Media,  August  1992. 

5)  The  Domestic  Mobile  Telecommunications  Business:  jts 
Situation  and  Prospect.  Ssangyong  Economic  Institute 
July  1991. 

6)  Monthly  New  Media.  August  1992. 
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three  areas — oarkel  Cdeaand),  technological    and  policy 
are  to  be  examined  as  follows. 

T'  Market  Aspect 

Viewed  from  a  market  perspective,  mass  use  for  mobile 
telecommunications  will  be  necessary. Any  industry 
needs  to  motivate  the  energetic  purchasing  power  for  the 
continued  growth.  For  this,  the  industry  needs  to  close- 
ly examine  what  kind  of  services  the  customer  needs. 

A  more  concrete  method  for  mass  use  is  also  to  improve 
the  system  of  mobile  telecommunications  business.  This 
kind  of  method  includes  reducing  installaton  and  rate 
fees.  Ths  ultimate  method  for  this  will  drastically 
reduce  the  rate  fee  wnile  the  installation  fee  will  be 
dropped.  This  ultimate  method,  however,  will  take  time 
because  the  enormous  investment  should  be  compensated  by 
both  fees. 

(2>  Technological  Aspect 

The  early  development  of  domestic  technology  as  well 
as  a  localization  of  strvice  is  vital  to  smooth  growth 
in  this  sector.  The  mobile  telecommunications  sector 
still  highly  depends  on  the  foreign  technology.  The 
urgent  task  is  how  to  improve  the  technology  of  mobile 
telecommunications  to  an  advanced  level  enough  to 
compete  with  the  developed  countries  when  domestic 
market  is  open  to  international  competition. 

The  localization  of  this   technology  is  vital  because 
the  mobile  telecommunications  network  will  form  the  basic 
social  structure  as  society  is  getting  informatized.  The 
development  of  local  technology  will  also  strer^hen  the 
bargaining  power  with  international  competitors. 
Q)  Policy  Aspect 

A  viable  policy  is  vital  to  growth  of  any  industry.  A 
strong  government  policy  is,  therefore,  needed  for  the 
mobile  telecommunications  business  for  this  business  to 
grow  as  a  strategic  industry.  The  mobile  telecommunica- 
tions network  will  form  a  vital  ntwork  in  every  sector 
of  public  and  social  life.  This  sector,  as  an  highly 
advanced  industry,  is  likely  to  greatly  affect  other 
industries  related  to  this  sector. 

This  effect  will  increase  an  opportunity  for  employ- 
ment as  market  fast  grows.  At  a  national  level,  therr- 
will  be  an  effect  of  accumulation  in  the  basic 
technology. 

7)  Phones  per  1,000  persons  in  comparable  txaintries 
(1991)  are  20.1  phones  in  Hong  Kong,  22.2  in 
Singapore.  7.7  in  Taiwan.  6. ft  in  Malaysia  and  3.8  in 
Korea 
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ABSTRACT: 


Through  a  wide  variety  of  overlapping  approaches        e.g..  PCS,  CT-2,  wireless 
LANs,  mobile  data,  mobile  satellites        innovative  companies  are  promising  to 
integrate  wireless  data  and  voice  communications  over  seamless  networks. 
"Old"  technologies,  such  as  cellular  and  paging,  are  being  used  in  new  ways 
(for  example,  for  information  and  data  services),  and  the  technologies  today 
under  development  (particularly  PCS  and  mobile  satellites)  suggest  a  future  in 
which  constraints  of  time  and  place  will  become  essentially  irrelevant  to 
communications.     Despite  fears  of  invasion  of  privacy  in  this  new  wireless 
era,   in  fact  these  technologies  should  be  liberating,  freeing  users  to 
communicate  with  anyone,  from  anywhere,  at  any  time. 


I .  INTRODUCTION 

Wlien  the  history  of  communications  in  the  20th 
century  is  written,  the  1990s  will  be  remembered 
as  the  decade  of  wireless  communications. 
Although  mobile  services  have  been  available  for 
many  years,  it  was  only  as  the  1990s  dawned  that 
they  started  to  become  ubiquitous.  As  prices 
charged  for  mobile  equipment  and  services 
dropped,  a  surge  in  demand  followed. 

Many  have  questioned  whether  the  increasing 
ubiquity  of  mobile  communications  represents  an 
unalloyed  good  for  the  community.  In  this  view, 
having  a  portable  phone  always  in  your  pocket, 
and  perhaps  a  pager  strapped  to  your  wrist, 
represent  unwanted  intrusions;  they  mean  that  one 
is  not  safe  anywhere  not  even  on  an  airplane 
or  in  a  boat  from  those  demanding  attention, 
be  they  office  colleagues,  disruptive  sales- 
persons, ex-wives,  or  even  current  ones.  From  a 
regulatory  perspective,  this  view  suggests  that 
perhaps  we  should  not  be  in  a  rush  to  implement 
new  personal  communications  services  ("PCS"), 
because  we  will  only  intrude  further  on 
individual  privacy. 

I  take  a  different  view.  My  thesis  here  is  that 
mobile  coimnunications  represent  an  essential 
element  of  personal  liberty,  freeing  individuals 
from  the  constraint  of  having  to  be  in  a  particu- 
lar place  in  order  to  conmiunicate  with  one  an- 
other. This  thesis  is  not  a  new  one,  but  it  is 
given  heightened  salience  by  the  emergence  of  new 
mobile  communications  technologies.  Through  a 
wide  variety  of  overlapping  approaches  --  e.g.. 
PCS,  CT-2,  wireless  LANs,  mobile  data,  mobile 
satellites  innovative  companies  are  promising 
to  integrate  data  and  voice  communications  over 
seamless  networks,  allowing  the  user  to  communi- 
cate with  anyone,   from  anywhere,  at  any  time. 


This  paper  explores  these  new  technologies,  not 
from  a  technologist's  perspective,  but  rather 
from  the  perspective  of  the  user  and  regulator. 
The  paper  will::' focus  first  on  existing  networks, 
such  as  cellular,  SMR,  and  paging,  and  on  how 
technological  advancements  have  made  these  net- 
works more  accessible.  The  paper  will  then 
discuss  proposed  technologies,  including  particu- 
larly PCS  and  mobile  satellites.  Finally,  the 
paper  explores  questions  of  convergence  and 
standards-setting,  and  the  relationship  between 
wireless  communications  and  personal  freedom. 

II        THE  "OLD"  TECHNOLOGIES  AND 
THE  "NEW"  APPLICATIONS 

Cellular  telephony,  in  approximately  its  current 
form,  has  been  available  commercially  in  the 
United  States  for  some  ten  years.  At  the  outset, 
cellular  telephones  meant  car  telephones;  the 
large  units  were  installed  almost  exclusively  in 
automobiles.  The  cost  of  cellular  equipment, 
cellular  service,  and  cellular  "airtime"  were  all 
relatively  high,  making  cellular  almost  ex- 
clusively a  service  for  the  well-heeled  and  for 
those,  such  as  salesmen,  spending  a  substantial 
part  of  their  business  day  traveling  among 
various  locations. 

Today,  this  situation  has  changed  dramatically. 
Thanks  in  large  part  to  advances  in  miniaturi- 
zation, spurred  by  advances  in  semiconductor 
technology,  cellular  phones  have  become  both  much 
smaller  and  much  less  expensive.  The  monthly 
price  of  access  to  the  cellular  network  has 
dropped,  with  numerous  discount  pricing  plans 
available,  and  per-minute  airtime  charges  have 
fallen,  making  cellular  service  far  more  afford- 
able. The  combination  of  these  developments  has 
made   cellular   increasingly   a  consumer  product, 
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one  used  not  just  by  the  business  person,  but 
also  by  the  father  or  mother  worrying  about  the 
children,  the  woman  concerned  about  a  car  break- 
down on  an  isolated  road,  and  the  person  who 
simply  enjoys  talking  on  the  telephone. 

The  dramatic  success  of  cellular  over  the  past 
decade  far  beyond  anyone's  imaginings  has 
led  to  attempts  to  use  other  spectrum  for  cellu- 
lar-like services.  The  most  publicized  use  of  an 
"old"  technology  for  this  new  purpose  relates  to 
the  specialized  mobile  radio  ("SMR")  bands,  where 
Fleet  Call  and  others  have  proposed  digital 
services  with  many  similarities  to  cellular. 
These  services,  of  course,  have  the  healthy 
effect  of  creating  competition  for  cellular, 
thereby  driving  down  the  prices  of  all  mobile 
services.  In  addition,  the  apparent  success  of 
enhanced  SMR  services  has  led  to  demands  for  more 
spectrum,  and  thus  to  the  PCS  developments  dis- 
cussed below. 

Finally,  there  is  paging.  This  service  has 
existed  for  many  years,  but  it  has  always  been  a 
neglected  stepchild  of  the  mobile  services 
industry.  Now,  however,  with  renewed  interest  in 
mobile  communications,  this  situation  is 
changing..  The  consumer  market  has  become  a 
particular  focus  of  paging  companies ,  which  now 
offer  wristwatch  products,  credit  card-sized 
pagers,  and  pagers  in  designer  colors.  Many 
believe  that,  with  the  consumer  market  still 
virtually  untapped,  the  potential  for  growth  in 
paging  is  phenomenal . 

III.     MOBILE  SATELLITES.  MOBILE 
DATA.   PCS.  AND  MORE 

The  treEcndous  growth  in  cellular  and  paging 
services  has  led  many  to  believe  that  the  user's 
appetite  for  wireless  communications  is  virtually 
unlimited.  One  response  to  this  perceived  appe- 
tite has  been,  as  discussed  above,  the  conversion 
of  "old"  services,  such  as  SMR,  to  "new"  uses  for 
the  general  public .  Another,  more  significant 
response  has  been  the  burgeoning  proposals  for 
the  creation  of  new  mobile  communications 
services . 

The  most  expensive  of  these  proposals  involve  the 
construction,  launch,  and  operation  of  satellites 
dedicated  exclusively  to  mobile  uses.  The 
American  Mobile  Satellite  Corporation  ("AMSC")  is 
planning  to  spend  hundreds  of  millions  of  dollars 
to  launch  a  single  satellite,  intended  to  fill  in 
the  rural  and  other  "gaps"  in  U.S.  cellular 
coverage;  AMSC  is  backed  by  several  large  com- 
munications companies,  including  Hughes,  McCaw, 
Singapore  Telecom,  and  Mtel.  Other  large  corpo- 
rations most  prominently,  Motorola,  TRW,  and 
l^ral  have  filed  their  own  applications  with 
the  FCC,  vying  for  the  right  to  spend  billions  of 
dollars  on  mobile  satellite  systems. 

Will  all  of  these  mobile  satellite  systems  be 
launched?  Almost  certainly  not.  Great  as  the 
public's  appetite  may  be  for  mobile  services,  the 
financial  community's  appetite  for  writing  checks 
to  finance  these  proposals  is  likely  to  be  some- 
what more  limited.  In  addition,  it  is  far  frorr 
clear  that  all  of  these  mobile  satellite  systems 
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will  receive  licenses  from  the  FCC,  which  is 
facing  competing  demands  for  quite  limited  spec- 
trum. Finally,  even  the  most  optimistic  of 
mobile  service  advocate'  may  have  difficulty 
justifying  several  competing  mobile  satellite 
systems ,  each  using  different  handsets  and 
different  technical  standards. 

Mobile  satellite  systems  face  competition  not 
only  from  conventional  cellular  services,  but 
also  from  the  increasingly  ubiquitous  mobile  data 
systems.  These  terrestrial-based  systems  offer 
corporate  users  a  host  of  new  ways  to  communicate 
with  their  sales  and  delivery  forces  with  regard 
to  such  matters  as  inventory  control,  order- 
taking,  and  the  like.  As  the  FCC  learned  when  it 
opened  up  the  220-222  Mhz  spectrum  for  digital 
communications  and  received  some  60,000  applica- 
tions ,  there  is  strong  interest  in  providing 
mobile  data  services  to  businesses ,  and  in 
obtaining  any  available  spectrum  for  mobile 
services . 

This  strong  interest  has  manifested  itself  in 
other  ways .  Many  of  those  involved  in  hardware 
manufacture,  such  as  AT&T,  IBM,  and  Apple,  have 
made  recent  announcements  about  small,  handheld 
"personal  communicators,"  which  are  essentially 
computers  incorporating  wireless  messaging  capa- 
bility. The  fact  that  these  companies  have 
devoted  significant  resources  to  the  miniaturi- 
zation and  radio  transmission  aspects  of  comput- 
ing devices  is  a  strong  indication  that  the  era 
of  wireless  data  communications  has  only  just 
begun.  Other  developments,  such  as  the  increas- 
ing use  of  cellular  frequencies  for  data  trans- 
mission, underscore  the  importance  of  this 
sector . 

All  of  these  futuristic  developments  in  wireless 
services  are  overshadowed  by  the  promise  of,  and 
hype  about,  PCS.  Unless  one  is  referring  tc 
specific  services  in  the  2  GHz  band,  it  is  diffi- 
cult to  define  "PCS,**  which  can  mean  any  mobile 
service  intended  for  personal  use.  Thus,  for 
example,  the  cellular  industry  argues  that,  with 
the  tiny  portable  phones  available  today,  PCS  is 
already  available  via  cellular  frequencies,  and 
Seiko  Corporation  markets  a  wristwatch  pager  with 
other  information  service  features  as  a  "personal 
communications  device."  It  is  no  accident, 
moreover,  that  the  aforementioned  small  computers 
with  communications  capabilities  are  referred  tc 
by  various  names  incorporating,  typically,  the 
word  "personal. " 

The  debate  about  who  provides  the  "real"  PCS  is 
not  a  very  productive  one ,  and  it  obscures  the 
fact  that  there  are  some  significant  technologi- 
cal developments,  particularly  with  regard  to 
spread  spectrum  propagation,  underlying  the  many 
PCS  proposals  pending  at  the  FCC.  It  is  also  the 
case  that  PCS  developments  in  telephone  handset 
miniaturization  and  radio  transmission  will 
benefit  all  mobile  service  users,  including  those 
now  using  cellular  frequencies.  And,  of  course, 
competition  from  PCS  providers  --  indeed,  even 
the  threat  of  such  competition  will  inevitably 
lead  to  better  quality  service  at  lower  prices 
from  the  existing  mobile  communications 
providers . 


251 


The  future  offers  other  possibilities  for  mobile 
communications.  In  Europe,  numerous  countries 
have  committed  to  the  so-called  "global  system 
for  mobile  communications,"  more  typically  known 
as  "GSM."  Several  Asian  nations  --  including 
most  notably  Hong  Kong,  Australia,  Singapore,  New 
Zealand,  and  India  --  have  also  committed  to 
deliver  GSM  services.  GSM's  principal  advantages 
are  that  it  is  a  digital  service,  and  that  there 
will  be  a  single  standard  (meaning,  among  other 
things,  that  one  handset  will  work  in  several 
countries)  throughout  Europe  and  much  of  the  rest 
of  the  world.  The  Europeans  have  also  explored 
other  mobile  technologies,  such  as  the  use  of  FM 
radio  subcarriers  for  radio  data  services 
("RDS"),  which  allow  the  transmission  of  paging 
and  other  information,  including  particularly 
rrarfic  bulletins  and  automatic  tuning  of  radio 
stations  by  category  of  programming. 

All  of  these  technological  options  suggest  the 
possibility  of  confusion,  with  competing  systems 
and  competing  standards  leaving  the  consumer  with 
a  bewildering  array  of  choices.  The  Europeans 
and  several  Asian  countries  have  chosen  to  solve 
this  problem,  in  part,  by  adopting  a  single 
standard  through  GSM,  and  the  United  States  did 
the  same  in  cellular.  As  we  move  to  the  next 
phase  of  mobile  communications,  however, 
questions  regarding  the  role  of  regulators  in 
setting  standards  and  dictating  consumer  choice 
become  increasingly  significant. 

IV.       MOBILE  CONVERGENCE  AND  PERSONAL  FREEDOM 

In  general,  users  of  mobile  services  care  little 
about  the  particular  technology  involved,  and 
even  less  about  the  regulatory  regime  underlying 
a  particular  service  offering.  Rather,  users  are 
focused  on  a  simple  (if  not  always  simple  to 
answer)  question:  Does  the  service  work  for  my 
intended  purpose?  The  better  that  a  particular 
service  works  in  terms  of  a  particular  user's 
needs,  the  more  pleased  the  user  will  be,  and  the 
more  he  or  she  will  be  willing  to  pay  for  the 
service . 

For  this  reason,  regulators  should  take  a  rela- 
tively hands -off  approach  in  choosing  winners  and 
losers  among  those  vying  to  provide  mobile 
services.  Plainly,  the  constraints  of  limited 
radio  spectrum  require  regulators  to  make  some 
choices,  but  those  choices  should  not  be  based  on 
a  non-engineer's  view  of  what  technologies  are 
best,  or  on  whether  the  public  is  better  served 
by  voice  or  data  services.  Rather,  regulators 
should  try  to  get  out  of  the  way,  encouraging 
competition  as  the  best  means  of  providing 
service  to  the  public. 

Some  might  argue  that,  if  the  regulators  do  not 
specify  technical  standards.  there  will  be 
confusion  on  an  epic  scale,  with  service 
providers.  equipment  manufacturers,  and 
ultimately  the  public  paying  the  price.  In  fact, 
it  is  likely  that  the  market  will  quickly  sort 
out  the  competing  proposals,  and  settle  on  a  few 
common  standards  for  mobile  communications.  As 
the  experience  with  VCRs  demonstrates  (remember 
the  Betamax?),  users  tend  over  time  to  gravitate 
toward  a  single  technology,  based  on  technologi- 
cal considerations,  marketing,  or  some 
combination. 


It  is  undoubtedly  the  case  that,  in  this  process 
of  winnowing  out  technologies  and  services,  there 
will  be  some  losers,  but  there  will  also  be 
winners.  This  is  a  necessary  and  accepted  conse- 
quence of  encouraging  the  entrepreneurial 
development  of  new  technologies  and  services. 
And  the  big  winners  are  going  to  be  consumers, 
who  will  be  free  to  select  among  numerous  service 
providers  and  equipment  manufacturers,  with 
competition  helping  to  drive  down  prices  (as  has 
been  the  case  in  cellular) . 

Is  there  any  danger  that  these  new  wireless 
technologies  will  usher  in  a  "brave  new  world"  of 
privacy  intrusions,  in  which  "Big  Brother"  will 
be  able  to  find  any  of  us,  any  time?  These  kinds 
of  fears,  raised  about  mobile  communications  at 
least  since  cellular  telephones  became  smaller 
and  more  portable,  simply  have  no  basis  in 
reality.  A  mobile  telephone  may  be  turned  off:  a 
page  may  be  ignored;  a  message  on  a  computer 
screen  may  be  reviewed  at  leisure. 

Indeed,  mobile  communications  have  had  just  the 
opposite  effect,  acting  as  a  strong  force  for 
personal  freedom.  In  noting  the  recent  fact  that 
the  tell  million  mark  had  been  passed  in  terms  of 
Americans  enrolled  as  cellular  subscribers,  the 
commentator  Ben  Wattenberg  wrote: 

Great  inventions  are  liberating. 
New  technology  was  supposed  to  be 
regimenting,  but  that's  not  what 
happened.  Technology  yields  personal 
freedom  ....  Cellular  lets  people 
talk  to  people,  2ven  without  a  wall, 
or  a  wire.  .  .  .  Pushed  by  tech- 
nology, liberation  is  sweeping  the 
world. 

Washington  Times.  Nov.   18,  1992. 

Mobile  communications  stand  at  the  forefront  of 
this  move  toward  "liberation,"  because  they  allow 
each  of  us  to  use  our  time  most  efficiently.  If 
I  can  return  business  calls  while  driving  home 
from  work,  I  can  spend  more  time  at  home  with  my 
children.  If  I  can  reach  a  colleague  who  is  in 
an  airplane,  that  colleague  and  I  will  not  have 
to  waste  time  trading  calls  while  he  is  moving 
around  the  city  after  he  lands.  And  --  although 
some  will  not  like  this  --  if  1  can  receive  a  fax 
while  lying  on  a  beach  in  Hawaii  or  sailing  in 
the  Caribbean,  I  may  be  able  to  take  a  few  more 
vacations . 

In  these  and  countless  other  ways,  the  availabil- 
ity of  mobile  communications  benefits  all  of  us. 
Any  intrusions  on  our  private  time  are  intrusions 
that  we  have  chosen,  often  in  order  to  have  more, 
or  better  quality,  private  time  later,  or  in  some 
other  way.  It  is  this  fact,  the  fact  of  choice, 
that  is  the  essence  of  personal  freedom,  and  it 
is  in  this  sense  that  mobile  communications  are 
liberating. 
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1.  ABSTRACT 


This  paper  provides  a  user  perspective  on  searching  for  satellite  service  in  the  Pacific  region  in  the 
current  environment  of  rapidly  changing  teleconununications  technology  and  proposed  service  providers. 

2.  PEACESAT 


PEACESAT,  the  Pan-Pacific  Educational  and  Communications 
Experiments  by  Satellite  project,  is  a  non-profit,  non- 
commercial, telecommunications  network  interconnecting  users 
throughout  the  Pacific  region.  PEACESAT  was  founded  hy  die 
University  of  Hawaii  in  1971  and  used  a  single  voice  channel 
on  NASA's  experimental  satellite,  the  ATS-1,  until  that  satellite 
ran  out  of  station-keeping  fuel  in  1985. 

During  its  fourteen  years  on  the  ATS-1  satellite,  PEACESAT 
found  that  voice  and  data  service  using  low-cost,  low- 
technology  VHP  equipment  met  the  needs  of  many  Pacific 
island  users.  The  ATS-1  provided  full-disk  coverage  of  the 
Pacific  and  PEACESAT  developed  into  a  interactive  mesh 
network  with  over  100  teraiinals  located  throughout  die  Pacific. 

In  1988,  the  National  Telecommunications  and  Information 
Administration  (NTIA),  a  division  of  the  United  States 
Department  of  Commerce,  was  directed  by  the  U.S.  Congress 
to  reestablish  the  PEACESAT  service.  NTIA  has  been 
involved  in  the  search  for  satellite  service  for  PEACESAT  for 
the  past  four  years. 

Because  no  satisfactory  commercial  satellite  alternatives  were 
available.  NTIA  secured  the  temporary  use  of  a  satellite 
supplied  by  another  division  of  the  Department  of  Commerce, 
the  National  Oceanic  and  Atmospheric  Administration 
(NOAA).  This  satellite,  the  GOES-3,  is  available  for 
PEACESAT  use  dirough  1994  while  NTIA  continues  its  search 
for  a  long-term  satellite  for  PEACESAT  use.  The  GOES-3 
provides  for  the  same  full-disk  coverage,  mesh  network 
configuration  and  voice  and  data  services  as  the  original  ATS-1 
but  also  permits  twelve  channels  of  ser/ice  with  higher  data 
rates  and  better  voice  signal  quality  than  the  ATS-1. 

Today,  PEACESAT  provides  educational,  medical  and  cultural 
information  to  approximately  twenty  Pacific  island 
administrations.  The  Pacific  island  entities  participating  in  the 
PEACESAT  project  are:  American  Samoa,  Cook  Islands, 
Federated  States  of  Micronesia,  Fiji,  Guam,  Hawaii,  Kiribati, 
Marshall  Islands,  Nauru,  New  Caledonia,  Niue,  Northern 
Marianas,  Palau,  Papua  New  Guinea,  New  Zealand,  Solomon 
Islands,  Tonga,  Tuvalu,  Vanuatu  and  Western  Samoa. 

As  part  of  our  seaix:h  for  a  satellite  for  PEACESAT,  NTIA 
conducted  two  satellite  surveys  (1988  aiKl  1991)  and  a 


feasibility  study  (1992).  During  these  smdies,  we  consulted 
with  PEACESAT  users  about  their  requirements  for  satellite 
service  after  the  GOES  is  no  longer  available.  These 
requirements  include  the  need  for  a  full  interactive  mesh 
network  to  com^  all  the  Pacific  island  nations,  where  each 
terminal  can  directly  talk  with  any  other  user^s  terminal.  The 
primary  service  requirement  is  for  voice  and  data  service. 
Voice  service  would  be  used  in  a  teleconferencing  setting  with 
data  to  support  facsimile  and  interaaive  computer  services. 
Video  capabilities  were  desired  by  several  users. 

NTIA  and  PEACESAT  have  concluded  that  these  services  can 
best  be  supplied  by  geostationary  satellites  which  can  provide 
full  coverage  of  the  Pacific  region  and  which  can  support  a 
wide  variety  of  program  services. 

This  paper  relates  NTIA/PEA.CESAT's  experiences  in 
searching  for  long-term  satellite  service  to  meet  the 
requirements  of  the  PEACESAT  users.  We  hope  this  research 
will  be  beneficial  to  Pacific  island  users  who  are  faced  with  the 
rapidly  changing  satellite  environment  which  exists  in  the 
Pacific. 

3.  SATEUjrE  SURVEYS 

After  receiving  responsibility  for  reestablishing  PEACESAT  in 
1988,  NTIA  conduaed  a  smdy  with  PEACESAT  to  begin  the 
search  for  a  suitable  satellite.  The  1988  study  found  only  two 
commercial  communications  satellite  systems  serving  the 
Pacific  Basin.* 

By  die  time  of  die  1991  study,  die  satellite  environment 
changed  significantly  in  die  Pacific.  The  study  identified  over 
two  dozen  satellite  systems  diat  had  been  proposed  which  could 
sep/e  die  Pacific  region^  The  twenty-nine  systems  identified 
in  the  report  did  not  include  satellite  systems  directed  at  Asia 
diat  could  not  reach  die  Pacific  island  nations.  Today,  diere 
are  four  commercial  satellite  systems  operating  over  the 
Pacific. 

A  report  summarizing  each  of  the  twenty-nine  satellite  systems 
was  presented  to  die  1992  Pacific  Telecommunicatioas 
Conference.  The  forty-three  page  report  was  not  published  in 
the  PTC'92  proceedings  but  is  available  from  the  autliors. 
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Of  the  twenty-nine  satellite  systems  identified  in  the  1991 
study,  seven  were  operating  geostationaiy  (GEO)  systems  and 
eleven  were  proposed  GEO  systems. 

The  NTIA  study  also  identified  eleven  other  systems  that 
proposed  using  non-geostationaiy  satellites,  primarily  using 
low-earth  orbits  (LEO).  Two  satellite  systems  proposed 
specialized  orbits,  one  (ELLIPSO)  using  highly  elliptical  orbits 
(varying  from  400  km  at  the  low  point  to  3,000  km  at  the  high 
point),  the  other  (ODYSSEY)  uses  circular  orbits  at  10,000  km 
(5,600  imles)  high.  These  two  systems  share  many  of  the 
characteristics  of  the  LEO  systems  and  are,  therefore, 
considered  with  LEO  satellites  in  later  discussions. 

Information  on  the  GEO  satellite  systeins  (including  the 
PALAPA  PACIFIC  and  RIMSAT  systems  announced  in  1992 
after  the  NTIA  study)  is  included  in  Table  1.  Infontiation  on 
the  LEO  satellite  systems  is  included  in  Table  2. 


4.        SATELLITE  COVERAGE 

Since  the  coverage  areas  of  different  proposed  satellite  systems 
will  vaiy  greatly,  each  Pacific  island  i:ser  must  determine  its 
primary  service  objectives  and  what  geographic  areas  must  be 
served.  Coverage  requirements  will  be  different  for  national 
service  than  if  the  requirement  is  interconnection  with  other 
Pacific  island  nations  on  a  regional  basis  or  for  international 
interconnect ioas  with  the  United  States,  Japan,  Australia,  or 
southeast  Asia. 

For  PEACES  AT,  the  primary  coverage  requirement  is  a 
satellite  system  that  serves  all  of  the  Pacific  islands.  The 
PEACES  AT  coverage  criterion  is  perhaps  unique,  in  that  the 
system  requires  satellite  coverage  to  permit  a  full-mesh  iietwork 
configuration  among  each  of  the  Pacific  island  participants. 
We  considered  the  full  range  of  both  GEO  and  LEO  system 
options  and  concluded  that  GEO  systems  provide  the  best 
alternative  for  PEACESATs  needs.  Other  Pacific  island  users 
may  find  that  several  of  the  LEO  options  are  aitraaive  for  their 
particular  needs. 


4.1  GEO  SATELLITE  COVERAGE 

A  GEO  satellite  located  between  150°  E  longitude  and  140°  W 
longitude  has  the  potential  of  providing  service  to  the  Pacific 
islands.^  From  these  orbital  positions  GEO  satellites  are 
visible  at  acceptable  elevation  angles  to  the  majority  of  current 
PEACESAT  Pacific  island  users  (situated  at  locations  stretching 
from  Palau  at  134°  E  longitude  to  the  Cook  Islands  at  160°  W 
longitude  and  even  to  French  Polynesia). 

However,  largely  due  to  the  sparse  population  deasity  of  the 
Pacific  island  region  many  of  the  proposed  GEO  satellites 
within  the  150°  E  to  140°  W  orbital  arc  feature  beams  focused 
on  service  areas  of  higher  anticipated  traffic  density  than  in  the 
Pacific  islands.* 

The  actual  coverage  areas  of  the  proposed  GEO  satellite 
systems  therefore  vary  widely.  All  the  satellite  systems  can 
provide  service  from  at  least  one  location  in  the  United  States 
to  Japan  and  Asia.  Several  of  the  systems  have  at  lca.st  one 
transponder  that  can  provide  "full-disk"  coverage  where  a 
satellite  signal  is  available  to  any  location  on  the  surface  of  the 
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e?tth  facing  the  satellite.  Full-disk  coverage  permits  coverage 
not  only  of  the  Pacific  islaivls  but  of  areas  along  the  Pacific 
Rim  which  have  information  resources  that  can  be  made 
available  to  the  Pacific  island  user. 

The  ideal  coverage  for  PEACESAT  would  be  a  satellite  that 
provides  full-disk  coverage,  although  coverage  of  the  Pacific 
Rim  and  Pacific  islands  can  also  be  provided  by  using  a 
combination  of  different  transponders  on  a  single  satellite. 

Many  of  the  satellite  systems  have  a  transponder  which 
provides  coverage  to  the  Pacific  islands,  though  not  all  Pacific 
islarxls  may  be  covered  by  a  single  satellite.  The  coverage 
patterns  of  many  of  the  satellites  are  only  prelirmnary  arid  are 
based  on  the  vendor's  view  of  the  potential  market.  In  return 
for  receiving  a  long-term  contract,  several  potential  vendors  are 
willing  to  modify  their  coverage  pattern  to  serve  the  needs  of 
Pacific  island  customers. 

The  coverage  patterns  of  the  GEO  satellites  as  they  relate  to  the 
Pacific  islands  are  summarized  in  Table  1. 


4.2    LEO  SATELLITE  COVERAGE 

It  does  iK)t  appear  that  LEO  systems  can  provide  the  Pacific- 
wide  coverage  that  PEACESAT  requires.  Since  most  LEO 
satellites  will  be  located  within  1,600  km  (1,000  tmles)  of  the 
earth,  a  constellation  of  many  satellites  will  be  required  to 
provide  worldwiue  covera?'..  Most  LEO  systems  will  only  be 
able  to  cover  regions  nurxireds  of  kilometers  in  diameter  with 
each  satellite.  The  two  systems  mentioned  eariier  which  use 
highly  elliptical  or  medium  orbits,  ELLIPSO  and  ODYSSEY, 
will  have  coverage  areas  the  size  of  the  continental  United 
States. 

The  advantage  of  the  LEO  satellites*  lower  altimde  is  their 
ability  to  address  the  "last  mile"  connection  to  tlie  end  user. 
Small,  battery-powered  handheld  units  will  be  able  to  send  and 
receive  si.t^nals  directly  from  the  LEO  satellites.  However, 
because  the  handheld  units  have  little  power  and  the  coverage 
area  of  a  single  satellite  is  limited,  relatively  large  earth 
terminals  ("gateways")  will  be  required  to  interconnect  the 
harxiheld  units  with  other  users.  If  the  intended  receiver  cannot 
be  served  by  a  single  satellite  and  gateway,  the  gateway  m.ust 
forward  the  message  by  other  means  such  as  a  second  satellite. 

For  example,  under  most  LEO  scenarios,  a  message  from  Palau 
to  Hawaii  would  go  from  Palau  to  a  regional  gateway  and  then 
would  use  another  satellite  or  cable  to  get  to  Hawaii. 

The  exception  to  this  scenario  is  the  Iridium  system,  which 
proposes  to  equip  each  satellite  with  the  ability  to  directly 
switch  a  message  to  adjacent  satellites.  Therefore,  a  message 
could  go  directly  from  Palau  to  Hawaii  through  multiple  inter- 
satellite  links  across  the  Pacific. 

This  does  not  mean,  however,  that  the  Iridium  proposal  is  the 
only  LEO  satellite  that  warrants  consideration  by  users  in  the 
Pacific  islands.  The  other  LEO  satellites  will  be  able  to 
provide  voice  communications  (the  so-called  "Big  LEO" 
proposals)  or  data-only  communications  (so  called  "little  LEO" 
systems)  to  areas  from  several  hundred  kilometers  to  several 
thousand  kilometers  in  diameter.  Therefore,  the  LEO  systems 
will  have  the  capability  of  providing  access  to  people  on  many 
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of  the  outer  islands  that  are  currently  beyond  the  reach  of 
existing  communications. 

Depending  on  the  system  constructed,  a  Big  LEO  system  with 
a  single  strategically  placed  gateway  terminal  could  provide 
domestic  service  to  a  Pacific  island  nation  or  could  provide 
regional  services  to  several  island  countries.  Communications 
from  outer  islands  or  from  several  nations  could  be  fed  from  a 
LEO  gateway  to  another  satellite  system  or  undersea  cable  to 
reach  the  rest  of  the  world. 

The  small  coverage  area  of  each  LEO  satellite,  however,  does 
not  fulfill  PEACESAT^s  goal  of  reaching  all  the  Pacific 
islands. 

5.  ABILITY  TO  MEET  PROGRAMMING  OBJECTIVES 

A  satellite  system  must  be  able  to  meet  the  users  current 
communications  objectives  and  should  have  the  flexibility  to 
provide  for  future  service  growth. 

The  teleconferencing  capability  of  the  PEACESAT  network 
constimtes  the  most  important  criterion  of  whether  a  particular 
satellite  system  will  suppon  PEACESAT*s  mission.  An 
interactive  mesh  network  allows  a  high  degree  of  user  initiative 
and  system  flexibility  to  successfully  implement  PEACESAT*s 
distance  learning  programs  and  teleconferences. 

5.1  GEO  PROGRAMMING  SERVICES 

Most  of  the  GEO  systems  operate  on  the  Fixed  Satellite  Service 
(FSS)  bands  as  designated  by  the  ITU.  FSS  systems  normally 
use  frequencies  in  the  C-band  and  Ku-bands  and  provide 
channels  up  to  36  MHz  wide  for  voice,  data,  and  even  full- 
motion  video  service.  FSS  satellites  usually  support  high 
traffic  volumes  and  mesh  networks  where  any  user  can  direaly 
access  any  other  user.  FSS  systems  can  provide  wide-band 
service  for  PEACESAT  and  other  Pacific  island  users. 

If  VSAT  terminals  (very  small  aperture  terminals,  usually  less 
than  3  meters  in  size)  are  used,  the  systems  usually  require  the 
use  of  a  large  central  hub.  Through  the  use  of  very  powerful 
satellite  transponders  and  advanced  VSAT  earth  terminals, 
some  satellite  systems  can  operate  VSAT  networks  without  the 
need  for  hub  terminals.  The  power  and  bandwidth  of  the  FSS 
GEO  satellites  provide  the  opportunity  for  users  to  expand 
service  to  high  speed  data  rates  and  video  if  appropriate. 

INMARSAT  operates  on  the  L-band  frequencies  assigned  by 
the  ITU  to  Mobile  Satellite  Service.  The  INMARSAT  satellites 
can  provide  voice  and  data  services  but  not  full-motion  video. 
The  INMARSAT  system  supports  low  traffic  rates  and  requires 
that  all  communications  go  through  a  "land  earth  station"  hub, 
such  as  those  located  in  the  Pacific  region  at  Santa  Paula, 
California  and  Yamaguchi,  Japan.  The  INMARSAT  satellites 
are  designed  to  provide  a  different  service  than  the  FSS  GEO 
satellites  and  do  not  provide  the  opportunity  for  service 
expansion  into  new  technologies  that  would  be  available  from 
the  FSS  systems. 


5.2    LEO  PROGRAMMING  ^ERVICES 

The  objective  of  most  of  the  Big  LEO  proposals  is  to  provide 
a  voice  and  data  service  to  almost  any  location  on  earth 
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comparable  to  existing  cellular  telephone  service.  Such 
systems  theoretically  should  be  able  to  suppon  the  voice 
teleconference  calling  and  two-way  data  now  used  by 
PEACESAT  on  the  GOES-3.  However,  whether  tlie  Big  LEO 
systems  will  actually  be  able  to  reliably  provide  Pacific-wide 
teleconferences  is  unknown  at  this  time.  The  Big  LEO  systems 
are  in  the  design  stage  and  will  be  optimized  for  service  in  the 
United  States  and  Europe.  Pacific-wide  service  from  the  Big 
LEO*s,  other  than  Iridium,  is  not  only  dependent  on  the 
availability  of  gateway  terminals,  but  also  on  an  adequate 
second  communicatioris  link  that  serves  all  potential  user  sites. 

The  little  LEO  systems  will  provide  chiefly  data 
communications  service.  Tliis  will  usually  be  limited  to  shon 
messages  of  several  hundred  characters  in  length.  Messages  of 
this  size  would  be  of  limited  value  to  PEACESAT  users  but 
could  be  used  by  Pacific  island  users  to  exchange 
environmental  data,  disaster  warning  information,  position 
location  or  research  dau.  Two  of  the  little  LEO  systems, 
GONETS  and  VITAS  AT,  propose  to  "store  and  forward"  data 
with  the  ability  to  distribute  many  pages  of  text.  These  systems 
could  provide  for  efficient  transfer  of  written  message  and  data 
from  outer  islands  to  distant  locations  in  2  to  12  hours. 

The  LEO  satellites  utilize  a  very  small  amount  of  bandwidth. 
The  bandwidth  used  by  a  Big  LEO  system,  for  example,  is  less 
than  a  single  36  MHz  transponder  on  the  typical  GEO  FSS 
satellite.  Expansion  beyond  the  initial  services  presented  by  the 
LEO  services  appear  limited  by  the  capacity  of  the  systems  arxl 
none  of  the  LEO  satellite  proposals  appear  to  be  able  to 
provide  enhanced  services,  such  as  64  kbps  channels. 


6.  DEGREE  OF  LONG-TERM  VIABILITY 

In  planning  to  initiate  a  new  satellite  communications  system. 
Pacific  island  users  should  look  at  the  long-term  viability  of  the 
system  and  technology  under  consideration.  The  major 
financial  investment  when  establishing  a  satellite-based  network 
is  in  the  earth  terminals.  The  compatibility  of  earth  terminals 
with  more  than  one  satellite  system  gives  the  user  the  flexibility 
of  migrating  to  another  system  as  conditions  warrant. 

PEACESAT  is  now  searching  for  another  satellite  to  continue 
the  recently  reestablished  GOES  service.  The  ideal  solution  for 
a  long-term  satellite  would  not  only  solve  the  immediate 
problem  for  continuation  of  PEACESAT  service  but  would  also 
have  a  high  degree  of  assurance  that  replacement  satellites 
would  continue  to  be  available  for  the  long  term. 

Ironically,  the  vast  number  of  active  proposals  for  satellite 
systems  at  the  monoent  lessens  the  chances  that  any  single 
system  will  ultimately  succeed.  The  accompanying  tables  list 
over  thirty  proposed  satellite  systems  that  are  in  various  stages 
of  development.  The  announced  timetable  for  most  of  these 
systems  would  place  them  in  service  in  the  1995/96  time 
frame.  While  these  timetables  appear  to  meet  the  current 
PEACESAT  requirement  to  obtain  replacement  satellite  service 
by  1995,  it  is  clear  that  all  the  proposed  satellite  systems  will 
not,  indeed,  cannot,  be  placed  into  service  by  1995.  We 
believe  that  there  are  several  reasons  that  all  of  the  proposed 
systems  will  not  be  constructed  as  planned. 
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6.1  TECHNICAL  REQUIREMENTS 

Several  of  the  proposed  services  appear  technically 
incompatible  with  each  other  since  one  system  would  cause 
infjrference  with  another  system.  This  is  true  both  of  LEO 
systems  that  have  incompatible  frequency  plans  (such  as 
Iridium's  frequencies  conflicting  with  several  other  LEO 
systems)  and  of  GEO  systems  where  multiple  satellites  are 
proposed  to  be  placed  at  the  same  orbiul  location  (such  as 
PALAPA  PACIFIC  and  TONGASAT  ®  134°  E  or  PACSTAR 
and  PANAMSAT     168'^  E). 


6.2  REGULATORY  REQUIREMENTS 

There  are  many  levels  of  potential  regulatory  requirements. 
The  first  is  the  authorization  to  construct  and  operate  a  satellite 
system.  Many  of  the  systems  proposed  are  based  in  the  United 
States  and  must  be  licensed  by  the  Federal  Communications 
Commission.  All  satellite  systems  must  be  coordinated  in 
accordance  with  the  procedures  of  the  International  Frequency 
Registration  Board.  Finally,  permission  to  serve  a  country 
must  be  granted  by  the  regulatory  agency  of  that  country. 


6.3  FINANCIAL  REQUIREMENTS 

Perhaps  the  largest  barrier  for  most  proposals  is  the  challenge 
of  obtaining  the  capital  funds  necessary  construction.  These 
costs  range  from  hundreds  of  millions  of  dollars  to,  in  the  case 
of  the  Iridium  proposal,  over  $3.5  billion  dollars.  The  large 
number  of  proposals  intensifies  the  competition  for  capital 
funds.  Several  systems  that  were  first  announced  in  the  mid- 
1980' s  are  still  searching  for  funds. 


6.4  LAUNCH  REQUIREMENTS 

This  final  hurdle  is  one  shared  by  all  systems,  no  matter  how 
well  capitalized.  Unfonunately,  it  is  a  fact  of  life  for  the 
satellite  industry  that  some  launch  vehicles  will  fail  on  lift-off 
or  will  fail  to  place  a  satellite  in  the  proper  orbit.  Even  if  a 
back-up  satellite  is  available,  a  second  launch  often  requires  a 
year  to  accomplish  due  to  the  priority  of  other  customers' 
launches. 


6.5  THE  PRESENT  OUTLOOK 

INTELSAT  and  INMARSAT,  both  large  international 
consortia,  are  currently  the  world's  largest  satellite  operators. 
They  have  already  contracted  for  the  next  generation  of 
satellites  to  continue  service  to  the  Pacific.  The  primary  factor 
that  could  limit  their  continued  services  would  be  revenue 
decreases  due  to  an  increasing  number  of  competing  separate 
services  for  regional  and  international  communications.* 

The  PACT  service  operates  on  an  INTELSAT  satellite  and 
could  continue  on  future  INTELSAT  satellites  or  on  several  of 
the  proposed  systems.  Continuation  of  the  PACT  service  is 
dependent  on  its  ability  to  provide  regional  telephone 
interconnection  service  to  its  customers  in  the  South  Pacific, 


PALAPA  PACIFIC  is  majority  owned  by  the  Indonesian 
domestic  satellite  operator  and  has  enough  satellites  already  in 
orbit  or  on  order  to  continue  the  service  until  2010. 

Two  satellite  systems  that  definitely  wiil  not  continue  in  their 
present  form  are  AUSSAT-3  and  COLUMBIA-TDRSS.  The 
AUSSAT-3  will  be  operational  until  1997  and  is  the  only 
satellite  in  the  AUSSAT  series  that  will  serve  Pacific  islands. 
The  follow-on  Advanced  TDRSS  satellites  will  not  have  the  C- 
band  transponders  contained  on  the  current  COLUMBIA- 
TDRSS  satellite.  However,  Columbia  has  proposed  its  own 
satellite,  COLUMBIASAT,  and  has  also  entered  into  a 
marketing  agreenttnt  with  the  proposed  PACIFICOM  project. 

Two  other  systems,  PANAMSAT  and  EXPRESS,  already  have 
Gyrating  satellites  and  therefore  have  achieved  a  level  of 
experience  beyond  those  that  are  just  beginning.  PANAMSAT 
currently  has  a  satellite  in  the  Atlantic  region,  with  its  Pacific 
satellite  scheduled  for  launch  in  1994.  The  Russian  EXPRESS 
satellites  will  replace  the  operating  STATSIONAR  system. 
Given  the  major  economic  upheavals  in  Russia  and  the  other 
former  Soviet  states,  it  is  unknown  whether  or  when  the 
EXPRESS  system  will  be  constructed. 

The  following  GEO  systems  will  be  placing  their  first  satellite 
in  operation:  ASIA-PACIFIC,  FINANSAT,  PACIFICOM, 
PACSTAR,  TONGASAT,  and  UNICOM. 

None  of  the  ten  LEO  systems  under  review  is  currently 
operational,  but  VITASAT  is  using  an  experimental  satellite. 
VITASAT  has  received  a  "pioneer  preference"  and  approval 
from  the  FCC  to  construct  a  two  satellite  system.  Several 
other  systems  have  received  FCC  approval  to  construct  a  few 
experimental  satellites.^  The  Big  LEO  systems  face  complex 
regulatory  challenges  regarding  the  use  of  frequencies.  The 
expense  and  technical  challenges  to  construct,  launch  and  then 
operate  satellite  systems  containing  up  to  66  satellites  are 
immense.  The  satellites  will  be  complex,  they  will  require 
continual  monitoring  of  orbits  and  the  size  of  the  systems  will 
require  continual  replacement  of  satellites  as  satellite  problems 
occur. 

The  proposed  VITASAT  system  will  use  only  two  satellites, 
and  they  will  be  simple  LEO  satellites  in  orbits  that  do  not 
require  the  precision  of  the  other  systems.  Since  VITASAT  is 
a  non-profit  organization,  the  greatest  hurdle  to  the  long-term 
viability  of  the  VITASAT  system  may  be  obtaining  the  funds 
to  construct  and  launch  die  two  satellite  system. 


7.  COST 

The  cost  of  a  satellite  system  has  two  major  components, 
satellite  costs  and  ground  costs.  Satellite  costs  usually  are 
limited  to  rental  of  satellite  transponders,  either  on  a  dedicated 
basis  or  for  a  per-usage  charge.  Ground  costs  include  the  cost 
of  operating,  maintaining,  purchasing  and  installing  earth 
terminals  (or  modifying  existing  earth  terminals). 


7.1  TRANSPONDER  COSTS 

Transponders  on  most  GEO  satellites  can  be  leased  on  a  yearly 
basis.  The  costs  are  known  in  advance  and  the  service  can  be 
tailored  to  the  available  funds.  Satellite  costs  can  be  reduced 
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by  entering  in  a  long-term  (3-5  year)  contract  with  a  vendor. 
NTIA  has  found  that  many  of  the  services  are  currently  unable 
to  provide  firm  price  estimates  for  a  service  projected  in  1995. 

Satellite  time  on  most  LEO  systems  will  be  charged  by  the 
minute,  with  a  per  minute  cost  estimated  to  be  between  $l/min 
and  $3/min.  The  annual  costs  will  be  directly  dependent  on  the 
amount  of  use.  The  exception  to  this  is  VITASAT,  which  is 
a  non-profit  organization  serving  developing  nations  and  is 
currently  not  charging  for  satellite  time. 


7.2  EARTH  TERMINAL  COSTS 

For  users  already  operating  a  satellite-based  network,  such  as 
PEACES  AT,  compatibility  of  satellite  alternatives  with  the 
existing  earth  terminals  and  the  cost  of  conversion  to  another 
system  are  a  significant  consideration.  Since  the  PEACESAT 
terminals  were  specifically  designed  to  use  the  GOES 
n^teorological  frequencies,  their  use  with  any  other  non- 
n^teorological  satellite  system  will  require  modification  to  the 
transceiver  electronics,  antenna,  and  tracking  mechanisms. 

Even  though  most  commercial  satellite  communications  arc 
located  in  either  the  C-band  or  the  Ku-band,  conversion  costs 
of  existing  C-band  or  Ku-band  terminals  can  include  changing 
from  analog  to  digital  equipment  or  changing  modulation 
techniques. 

The  major  advantage  of  the  LEO  systems  is  that  they  are 
designed  to  operate  with  very  small,  inexpensive  ground  units. 
The  typical  LEO  ground  terminal  is  a  handheld  unit  costing 
between  $250  to  $3,000  depending  on  the  system  and  its 
capability.  The  cost  of  most  ground  units  is  not  a  major 
expense.  However,  the  user  earth  terminals  for  most  systems 
can  only  operate  with  a  regional  gateway  terminaL  Gateways 
will  be  constructed  by  a  regional  operator  in  many  areas  of  the 
world  for  a  cost  ranging  between  $100,000  and  $2  million, 
depending  on  the  system.  However,  given  the  expense  of 
constructing  and  operating  a  gateway,  their  availability  in  some 
remote  regions  of  the  Pacific  islands  is  not  assured. 

The  VITASAT  ground  terminals  are  not  designed  to  be  mobile 
and  cost  about  $5,000. 


8.  CONCLUSIONS 

After  reviewing  satellite  developments  in  the  Pacific  for  the 
past  two  years,  NTIA  believes  that  it  does  not  have  sufficient 
definitive  information  upon  which  to  base  a  decision  regarding 
a  specific  satellite  system  for  PEACESAT's  long-term  use. 

We  reached  this  conclusion  primarily  because  the  commercial 
satellite  environment  in  the  Pacific  is  currently  very  unsettled, 
h  is  impossible  to  determine  at  this  time  which  of  the  two 
dozen  proposed  satellite  systems  will  ultimately  be  successful 
in  inaugurating  a  service.  Estimates  of  construction  costs, 
leasing  costs,  service  levels  and  timetables  are  all  primarily 
speculative.  New  entrants  can  appear  overnight  and  affect  the 
market.' 

PEACESAT  believes  that  GEO  satellites  provide  the  best 
option  to  meet  the  PEACESAT  user  needs.  Systems  such  as 
INTELSAT,    PANAMSAT,    PACSTAR,  UNICOM, 
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PACIFICOM,  ASIA-PACIFIC,  and  TONGASaT,  have 
bandwidth  with  the  potential  of  providing  flexible  services  to 
Pacific  island  regions.  Service  areas  of  these  systems  will, 
however,  vary  depending  on  the  final  coverage  patterns  of  each 
satellite. 

The  COLUMBIA-TDRSS  and  PALAPA  PACIFIC  satellites 
only  serve  the  North  Pacific  and  cunnot  provide  coverage  of  all 
the  Pacific  islands  from  a  single  satellite.  The  INMARSAT 
system  can  cover  the  Pacific  islands  but  is  limited  in  the 
services  that  it  can  provide. 

The  six  Big  LEO  systems,  ODYSSEY,  GLOBALSTAR, 
ARIES,  ELUPSO,  IRIDIUM  and  the  INMARSAT  Project  21 
have  the  potential  of  providing  voice  and  data  service  to  the 
Pacific  islands.  Most  of  these  systems  (with  the  exception  of 
IRIDIUM  and  possibly  Projea  21)  may  be  limited  by  technical 
design  factors  and  the  requirement  to  use  regional  gateways  to 
make  Pacific-wide  international  interconnections.  IRIDIUM 
and  the  other  Big  LEO  proposals  also  have  to  compete  within 
the  regulatory  process  for  operating  authorization. 

NTIA  will  defer  consideration  of  the  low-earth  orbiting 
satellites  in  favor  of  the  geostationary  systems  which  have  the 
potential  of  covering  the  Pacific  islar>ds  and  providing  current 
and  fijture  PEACESAT  services. 

The  small  LEO  systems  ORBCOMM,  VITASAT  and  GONETS 
have  the  ability  to  provide  a  data  sf  ;vicc  to  the  Pacific  region. 
This  type  of  service  may  be  most  aj^ropriate  to  connect  areas 
of  very  low  population  density,  such  as  outer  islands,  with 
regional  centers. 

ENDNOTES 

1.  NTIA/PEACESAT,  "Final  Report:  PEACESAT  Satellite 
Selection  Study,"  January  1989. 

2.  William  Cooperman,  Dennis  Connors,  Charles  Franz, 
"Communications  Satellites  for  the  Pacific  Islands."  paper 
presented  to  the  Pacific  Telecommunications  Conference, 
Honolulu,  HI,  January  1992. 

3.  NTIA/PEACESAT,  p.  6. 

4.  Many  of  the  world's  leading  and  emerging  industrial 
nations  are  located  along  the  Pacific  Rim,  including  the  United 
States,  Japan,  Korea,  Singapore,  Hong  Kong,  Taiwan,  etc. 

5.  Both  the  INTELSAT  and  INMARSAT  agreements 
provide  that  competing  telecommunications  satellite  systems  be 
coordinated  with  their  respective  agency  and  that  the  competing 
system  demonstrates  that  no  economic  harm  will  occur.  To  date, 
all  separate  systems  have  successfully  completed  coordination 
with  INTELSAT  or  INMARSAT. 

6.  The  FCC  has  approved  the  construction  of  tlie  following 
experimental  satellites:  Iridium,  five  experimental  satellites; 
Ellipso,  four  experimental  satellites;  etc. 

7.  Palapa*s  relocation  of  an  old  satellite  in  early  1992  to 
establish  the  Palapa  Pacific  is  only  one  example.  Asia  Pacific 
Telecom  purchased  an  in-orbit  satellite  from  GTE  for  service  to 
China  and  east  Asia.  (Satdlite  News.  September  1009  VdI. 
15  No.  39.  Satellite  News  also  reported  diat  GTE  is  trying  to 
sell  four  other  in-orbit  satellites  as  well.) 
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TABLE  1 


GEOSTATIONARY  SATELLITE  SYSTEMS 


r.  • 
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SATELLITE  SYSTEM 


Asia-Pacific 

@  not  announced 


Asiaspace 

@  not  announced 


TYPE  OF  SERVICE 


Fixed 


Direct  Audio  Broadcast 


COVERAGE  AREAS 


Full-disk 


Full-disk 


STATUS 


Seeking  financing  for  late  1995 
launch 


Parent  co.  has  experimental 
license  for  service  in  Africa 
(Afrispace) 


AUSSAT  A-3 
@  164°  E 


Fixed 


South  Pacific 


Satellite  full,  no  further 
capacity  on  Pacific  island  beam 


COLUMBIA-TDRSS 
©  174°  W 


Fixed 


North  Pacific 


Some  capacity  has  been 
leased  to  TRW  (Pacificom) 


Columbiasat 
@  165°  W 


Fixed 


Unspecified 


Express 

@  140°  E,  155°  W,  145°  E 


Fixed 


Full-disk 


Finansat 
@  178°  W 


Fixed 


Unspecified 


INMARSAT 

@  177.5°  E  (INMARSAT  II) 
@  180°  E    (on  INTELSAT) 


Mobile 


Fuil-dlsk 


INTELSAT 
@  174°E  (main) 
177°Eand  180°E,  177°  W 


Fixed 


Full-disk  and  regional 


Conditional  authorization 
seeking  financing 


IFRB  notice  provided 


Conditional  authorization 
IFRB  registered,  seeking 
financing 


Plans  to  expand  capacity 
in  PGR 


Intelsat  VIIs  to  expand 
capacity  in  PGR  in  1994 


Pacificom 
@  172°  E 


Fixed 


South  Pacific 


iiaiellite  Systems  m  CAPS  are  CURRhN'l'LY  OPbkATlUNAL 


Application  pending, 
1994  proposed  launch 


TABLE  1 


GEOSTATIONARY  SATELLITE  SYSTEMS  (Continued) 


SATELLITE  SYSTEM 


Pacstar 

@  167.45        175°  W 


PACT 

@  174°  E  (on  INTELSAT) 


PALAPA  PACIFIC 
@  134°  E 


TYPE  OF  SERVICE 


Fixed 


Fixed 


Fixed 


COVERAGE  AREAS 


C-Band  spot  beams  for 
South  Pacific,  ASEAN 
coverage 


Uses  full-disk  beam  on 
INTELSAT  satellite 


North  Pacific 


STATUS 


IFRB  registered 


Provides  domestic, 
regional,  &  intl.  service 
to  six  island  nations 


Operational  widi  inclined  orbit 
satellites 


Panamsat 

@  168°  E,  166°  E 


PEACESAT 

<g)  175°  W  (on  GOES-3) 


Rtmsat 

®  Uncertain 


Fixed 


Experimental 


Fixed 


Pacific  islands  spot  beam 
in  C-Band 


Satellite  under  construction, 
projected  1994  launch 


Full^isk 


GOES-3  available  through 
1994,  expanding  with  NTIA 
assistance 


System  footprint  from 
Australia  to  Hav^aii 


Announced  agreement  to 
use  Tongasat  slots,  lease 
Russian  satellites 


Sat/iracs 

®  not  announced 


STATSIONAR 
@  175°W,  155°W 


Tongasat 

®  83.3  E,  130°  E 
134°  E,  1142.5°  E 


Unicom 

®  170.75°  E,  138°  E 


Fixed 


Fixed 


Fixed 


Fixed 


Full-disk 


No  FCC  application, 
seeking  financing 


Full-disk  and  regional 


Operational  with  inclined  orbit 
satellites 


Multiple  spot  beams, 
coverage  unspecified 


Uncertain,  see  Rimsat  and 
Unicom  entries 


Regional  in  Asia  and 
Pacific,  also  international 
to/from  U.S. 


Saiellue  Systems  in  CAP^i  are  CURRENTLY  OPlfiliATldNAt' 


Agreement  to  use  two 
Tongasat  slots.  Planned 
1995  in  service  date 


TABLE  2  NON-GEOSTATIONARY  SATELLITE  SYSTEMS 


SATELLITE  SYSTEM 

TYPE  OF  SERVICE 

FREQUENCIES 

STATUS 

COMMI 

VOICE  CAPABLE  SYSTEMS 

Aries 

(48  satellites) 

Voice  and  data,  RDSS 

Uplink-    1624.5-1626.5  MHz 
Downlink  -  2483  5-2S00  Mh7 

Pending  FCC  approval 

Will  reqi 

Willi  \^  \J> 

Ellipse 

(24  satellites) 

Voice  and  data,  RDSS 

Uplink-    1610-1626.5  MHz 
Downlink  -  7483  5-2SOO  Mh7 

FCC  approved  4  experimental 

Direct  ac 

Globalstar 

(48  satellites) 

Voice  and  data,  RDSS 

3  frequency  plans  proposed 
depending  on  other  users 

Pending  FCC  approval 

Will  reqi 
with  C  bi 

Inmarsat  Project  21 

Voice  and  data 

To  be  determined 

Proposal  is  currently  under 
study,  no  details  announced 

Decision 
made  in 

Iridium 

(66  satellites) 

Voice  and  data,  RDSS 

Uplink  &  downlink  1610- 
1626.5  MHz 

FCC  approved  5  experimental 
satellites 

No  gatev 
will  use  ; 
intersatel 

Odyssey 

(12  satellites) 

Voice  and  data,  RDSS 

Uplink  -  1610-1626.5  MHz 
Downlink  -  2483.5-2500  MHz 

Pending  FCC  approval 

Will  reqi 
with  Ku- 

DATA  ONLY  SYSTEMS 

Gonets 

(36  satellites) 

Store  and  forward  data,  elec- 
tronic mail 

321-390    Mhz  -transponder  1 
1541-1643  MHz  -transponder  2 

Two  microsats  launched  July 
1992,  system  operational  in 
1995 

Second  g 
(1997)  tc 

Leosat 

(18  satellites) 

Data  from  moving  vehicles 

uplink  -    148-140  Mhz 
downlink  -  137-138  Mhz 

LEOSAT  is  appealing  FCC 
decision  to  return  application 

Intends  i 
from  vel 

Orbcomm 

(20  satellites) 

Data,  short  messages,  RDSS 

uplink  -    148-149.9  Mhz 
downlink  -  137-138  Mhz 

Pending  FCC  approval,  has 
experimental  license 

Plans  to 
fitst,  exf 

Starsys 

(24  satellites) 

Data,  short  messages,  RDSS 

uplink  -    148-149  Mhz 
downlink  -  137-138  Mhz 

Pending  FCC  approval,  has 
experimental  license 

Plans  to 
first,  exf 

Vitasat 

(  2  satellites) 

Store  and  forward  data, 
electronic  mail;  community 
development  non-profit  telecom 

uplink  -    400  Mhz 
downlink  -  137-138  Mhz 

Received  pioneer  preference 
from  FCC;  one  experimental 
satellite  operating-UoSAT  3 

Has  altei 
400  Mh2 
if  necess 

Low  eanh  orbits  (LEO)  are  within  1,600  km  of  the  earth 


UNICOM:  MOVING  INTO  ASIA 


Steve  Collin 
President  and  Chief  Operating  Officer 
Unicom  Satellite  Corp. 
Aspen,  CO  81611 
USA 


UNICOM  SATELLITE  CORP.  will  launch  and  operate  private  satellites  that  will  link 
Asia  to  North  America  and  Europe  and  also  provide  domestic  and  regional  services 
throughout  Asia.  The  UNICOM  principles  bring  their  experience  of  the  deregulated  US 
marketplace  to  the  venture  and  are  creating  teaming  arrangements  that  will  enable  turn 
key  satellite  services. 


Ladies  and  gentlemen  before  I  introduce  to  you  the 
Unicom  Satellite  venture,  Fd  like  to  share  with  you  my  per- 
spective on  the  telecommunications  business  as  I  have  per- 
sonally experienced  it;  where  we  have  been  and  where  we 
arc  going.  In  1 98 1 .  three  of  us  founded  SAT  TIME  Inc..  the 
company  that  preceded  Unicom.  Working  from  a  one  room 
office  and  sharing  a  single  phone  line.  At  that  time,  there 
were  approximately  10  commercial  satellites  in  service  over 
the  US  and  we  bought  and  sold  available  time  on  transpon- 
ders earning  a  fee  from  numerous  owners  that  we  repre- 
sented. In  this  manner,  the  company  closed  over  600  con- 
tracts for  satellite  services  and  we  learned  to  meet  customer 
requirements,  especially  helping  those  that  had  never  used 
satellites  to  create  successful  services.  SAT  TIME  also 
designed  and  raised  the  capital  to  construct  Teleport  Denver 
in  1986.  Today  the  facility  which  provides  satellite,  micro- 
wave and  fibe.  optic  services  employs  300  people  and  is 
valued  at  over  $50  million.  Denver,  Colorado  is  equidistant 
between  Asia  and  Europe  and  thus  we  have  been  keenly 
aware  of  the  opportunities  for  international  satellite  services. 

1981  was  also  the  year  in  which  the  personal  com- 
puter was  first  introduced.  The  Information  Age  was  in  full 


swing  and  in  the  ensuing  decade  the  US  experienced  a  revo- 
li*  .\on  brought  about  by  the  microprocessor.  Today  in  the 
US.  33%  of  homes  have  a  computer.  67%  have  cable  TV, 
77%  have  a  VCR,  31%  have  Nintendo  or  Sega  videogames, 
and  17%  of  homes  have  camcorders,  a  relatively  expensive 
consumer  product.  In  my  home,  just  for  my  family* s  per- 
sonal use,  we  have  three  telephone  lines,  2  cellular  phones,  a 
fax  machine,  2  VCR's  a  and  satellite  dish  which  can  receive 
over  200  hundred  independently  produced  news  broadcasts 
each  day.  Additionally,  there  arc  more  than  several  hundred 
transponders  of  24  hour  programming  from  37  satellites 
ser\'ing  the  North  American  markets.  Satellite  communica- 
tions services  now  influence  every  day  of  our  lives  and  arc 
the  most  successful  business  sector  of  the  space  industry 
generating  several  billion  per  year  in  sales  revenues. 

Some  key  points  that  we  have  learned  in  our  US  ex- 
perience: 

1)  Telecom  deregulation  has  brought  more  products  and 
services  to  customers  more  efficiently  and  at  reduced  prices, 

2)  A  competitive  entrepreneurial  environment  has  fostered 
new  technologies  such  as  VSAT,  cellular,  and  mobile,  for 
communications  purposes,  while  satellite  news  gathering. 
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pay  per  view,  compression  and  soon,  video  on  demand,  and 
interactive  TV  technologies  will  revolutionize  our  use  of  the 
television  media.  3)  Customers  will  pay  for  entertainment 
and  education,  especially  education  for  their  children.  4)  In- 
formation Agencies,  a  new  business  service,  are  being  devel- 
oped to  guide  consumers  through  the  information  market- 
place. On  a  daily  basis  7,000  technical  articles  are  published 
worldwide  and  it  is  now  possible  to  connect  via  a  modem 
into  60,000  on-line  computer  bulletin  boards.  In  the  Infor- 
mation Age,  the  consumer  wants  to  PULL  the  information, 
or  programming  he  wants,  no  longer  will  broadcasters  PUSH 
their  programming  upon  us.  We  will  decide  what  to  watch 
on  television,  not  what's  on.  In  our  children* s  schools  teach- 
ers will  utilize  information  agencies  to  guide  them  to  video 
programming  on  demand,  specific  to  the  lesson  of  the  day. 

All  of  these  developments  are  occurring  because  com- 
munications is  going  digital  and  therefore  compression  is 
possible.  Today  a  gigabit  of  information  can  be  sent  over  a 
satellite  channel  in  one  second.  In  that  second  60,000  type- 
v*'ritten  pages  can  be  transmitted,  without  error;  in  a  new 
breakthrough  a  2  hour  movie  can  be  delivered  in  approxi- 
mately seven  minutes  over  a  telephone  line  and  therefore 
enormous  central  libraries  can  be  created  storing  video  pro- 
gramming in  a  compressed  digital  format.  An  upcoming 
venture  in  the  US  plans  to  utilize  a  compression  ratio  of 
10:1.  Should  Unicom  operate  each  of  its  satellites  in 
digitally  compressed  mode,  it  would  have  the  capacity  of 
240  transponders. 


last  one  week  on  a  single  charge  and  with  voice  quality 
equivalent  to  that  of  the  public  switched  networks.  Eventu- 
ally these  mobile  communicators  will  be  fashion  accessories 
that  we  will  wear  containing  personal  computers  with  text 
and  image  displays  and  in  case  we  get  lost,  the  GPS  function 
will  show  us  the  way.  These  devices  have  been  imagined 
and  shortly  they  will  be  made. 

Economic  growth  in  virtually  every  country  in  Asia 
is  growing  at  the  highest  rates  in  the  world  -  typically  be- 
tween 5%  and  10%  annually.  As  these  economies  boom, 
enormous  amounts  of  money  will  be  spent  on  telecom  and 
broadcast  services  effecting  telephone  carriers,  electronic 
retailers,  and  infonnation  service  providers.  Relative  to  any 
other  part  of  the  developed  world,  the  Asian  marketplace  is 
severely  underdeveloped.  Telephone  penetration  averages 
below  5  phones  per  100  persons;  high  speed  transmission  of 
data  is  restricted  to  major  trunk  lines,  and  even  fax  services 
are  constrained  by  the  public  telephone  network.  Except  for 
Japan,  where  one  can  find  the  most  advanced  technologies  in 
the  world  at  work,  such  as  DBS,  HDTV,  and  business  televi- 
sion, the  Asian  television  and  cable  industry  is  in  its  infancy. 
Most  countries  still  offer  only  a  limited  amount  of  television 
programming,  provided  by  state-owned  broadcasters.  Cable 
is  underdeveloped  and  DBS  is  non-existent.  Asia  has  the 
best  opportunity  to  leap  frog  wire  technology  and  install 
wireless  systems  which  are  less  expensive  and  faster  to  in- 
stall. The  phenomenal  growth  of  the  paging  and  cellular  in- 
dustries across  Asia  confirm  the  strength  of  the  demand. 


What's  next?  The  mobile  revolution.  In  the  US, 
during  1991,  200,000  cellular  customers  signed  on  each 
month;  for  the  first  time  new  mobile  customers  exceeded  the 
number  of  new  wireline  customers  per  month.  By  the  year 
2000  the  mobile  industry  predicts  100  million  wireless  cus- 
tomers worldwide,  a  growth  factor  of  1000  times  since  1980. 
They  will  communicate  on  digital  portable  phones  that  se- 
lect the  least  cost  routing  offered  choosing  between  terres- 
trial, wireless  and  satellite  carriers,  with  batteries  that  will 


This  is  the  communications  environment  that  UNI- 
COM will  find  in  the  next  decade.  We  have  chosen  to  locate 
our  venture  in  Singapore  which,  in  the  most  recent  World 
Competitive  report  of  the  United  Nations,  was  noted  to  have 
the  best  telecom  structure  in  the  world  each  year  since  1989, 
and  is  number  two  in  the  world  in  computer  literacy.  Sin- 
gapore's strategic  location  between  the  Pacific  and  Indian 
Oceans  and  its  development  as  an  Asian  financial  and  com- 
munications hub  under  it's  IT  2000  plan,  the  "Intelligent  Is- 
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land  "  fully  support  the  goals  of  our  venture.  Unicom  satel- 
lites will  support  Singapore's  quest  to  become  a  world  class 
telecommunications  hub  in  the  midst  of  the  world's  largest 
market  which  is  growing  at  the  rate  of  $12  billion  dollars  per 
month. 

We  at  Unicom  stand  before  you  as  a  satellite  capacity 
provider.  Our  transponders  will  be  easy  to  acquire  via  local 
marketing  offices  throughout  Asia,  easy  to  use,  with  no  re- 
strictions on  the  direction  of  traffic  or  footprint  options.  Our 
customers  will  use  Unicom  transponders  for  domestic,  re- 
gional and  international  services  all  under  longterm  fixed 
price  contracts,  and  those  prices  will  be  set  to  attract  custom- 
ers. Unicom  will  manage  its  transponder  bandwidth  and 
power  to  provide  the  most  efficient  utilization  of  capacity, 
but  this  will  be  transparent  to  the  user. 

Unicom  has  selected  Fairchild  Space  and  Defense 
Corporation  to  supply  two  "Ultrasat  24"  satellites  and 
McDonnell  Douglas  for  launch  services.  Each  satellite  will 
carry  twelve  36  MHz  C  band  transponders  and  six  72  MHz 
Ku  band  transponders.  All  transponders  are  configured  to 
provide  "cross-strapped"  and  "broadcast"  transmission  ca- 
pabilities providing  network  flexibility.  In  this  mode,  a 
single  uplink  will  activate  both  C  and  Ku  downlink  channels 
resuicing  in  broadcast  service  throughout  the  entire  coverage 
areas.  The  satellites  deliver  a  broad  first  contour  minimum 
EIRP  of  36  dBW  at  C-Band  and  50  dBW  at  Ku-Band.  This 
provides  the  necessary  signal  strength  to  make  efficient  use 
of  smaller,  less  costly  earth  stations  that  can  be  located  at 
end  user  premises.  Every  Unicom  transponder  is  capable  of 
two-way,  point  to  multipoint  transmission.  In  Figure  1,  the 
geographical  area  of  coverage  of  the  Unicom  satellites  is 
presented. 

The  Unicom  satellite  system  is  ideally  suited  for 
broadcasters,  cable  programmers  and  telecommunications 
carriers  and  value  added  service  providers  seeking  to  estab- 
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Figure  J  ~~  Geographical  Coverage  of  Unicom  Satellites 


lish  State  of  the  art  analog  or  digital  regional  and  interna- 
tional networks.  Wireless  technologies  offer  the  fastest  and 
most  economical  implementation  of  new  networks.  In  the 
Asian  marketplace,  Unicom  will  market  satellite-based  wire- 
less networks;  supporting  digital  multimedia,  videoconfer- 
encing, cable-TV,  VSAT  data  networks,  and  private  busi- 
ness networks.  To  encourage  the  growth  of  thin  route  serv- 
ices, Unicom  will  support  digital  compression  applications 
by  providing  just  the  right  amount  of  power  and  bandwidth 
for  a  particular  application  to  reduce  the  cost  per  channel  to 
the  end  user.  Unicom  will  headquarter  in  Asia  and  seeks  to 
establish  strategic  joint  ventures  with  local  partners  through- 
out Asia.  These  teaming  arrangements  will  be  capable  of 
creating  complete  network  solutions  combining  transponder 
space  and  ground  facilities  into  seamless  networks. 

The  Unicom  organization  brings  together  a  highly 
qualified  group  of  engineering  and  business  professionals 
and  stands  ready  to  assist  in  the  development  of  turnkey  sat- 
ellite based-networks,  from  initial  concept  through  implem- 
entation. Management's  experience  includes  a  decade  of 
satellite  leasing  activity,  spacecraft  program  management, 
the  development  and  operation  of  transmission  and  relay  fa- 
cilities, and  the  successful  formation  and  operation  of  other 
space  companies. 


As  I  close,  let  me  leave  you  with  several  thoughts 
that  have  become  apparent  to  us  which  are  driving  the  de- 
mand for  satellite  services: 

1 )  Networks  will  always  grow  larger. 

2)  Networks  will  operate  at  ever  increasing  speeds. 

3)  Technology  and  its  applications  will  always  develop 
at  a  faster  pace  than  governments  can  regulate.  Government 
imposed  regulations  must  accommodate  customer  require- 
ments or  business  will  relocate. 

4)  Telecommunications  ser\'ices  are  the  most  essential 
ser\'ices  required  by  market  based  economies  which  are  de- 
pendent on  trade. 

Unicom  is  moving  into  Asia  with  experience  and  a 
clear  understanding  of  the  telecommunications  environment. 
We  look  forward  to  the  challenges  of  serving  the  most  dy- 
namic market  in  the  world. 

Thank  you  for  your  attention... 

Unicom  Satellite  Corp.  can  he  reached  in  the  USA  at 
303.920.2400  or  in  Singapore  at  65.321.8939. 


ERLC 


264 


The  Rise  of  Competing  Satellite  Systems 
and  the  Fall  of  the  Intelsat  Monopoly 

Shirley  S.  Fujimoto  and  Marc  Berejka 
Keller  and  Heckman 
1001  G  Street,  N.W. 
Washington,  D,C.,  United  States 


1 .  ABSTRACT 

In  1992,  Intelsat  took  steps  towards  opening  the  international 
satellite  services  market  to  cocpetition.     The  authors  argue  that, 
based  on  these  steps,  as  well  as  permanent  technological  axid 
economic  changes,  the  transition  to  open  competition  will  be 
rapid. 


2.     WHITHER  GOES  THE  MONOPOLY? 

Although  it  was  done  without  much  fanfare, 
1992  proved  to  be  a  watershed  year  for 
Intelsat  amd  for  the  future  of  separate 
satellite  systems.     Intelsat  has  taken 
further  "baby  steps"  towards  divesting 
itself  of  its  sanctioned,  monopolistic 
position  in  the  international  satellite 
services  market,  but  in  the  process,  we 
believe,  has  irreversibly  committed  itself 
towards  opening  the  market  to  full 
conqpetition.     Moreover,  we  believe  that 
circumstances  will  bring  Intelsat  to  open 
its  markets  to  coo?)etition  by  1996,   if  not 
earlier. 

At  its  November  1992  Assembly  of  Pe.rties, 
the  organization  agreed  to  "consider" 
eliminating  all  Article  XIV (d)  "economic 
harm"  restrictions  on  the  use  of  separate 
systems  by  1996  or  1998.     Article  XIV (d) 
currently  prohibits  Intel sat -member  nations 
from  deploying  or  using  amy  separate 
satellite  system  unless  Intelsat  hac  been 
"consulted"  about  the  system  and  has  foxind 
that  use  of  the  system  will  not  cause 
"significant  economic  harm  to  the  global 
system  of  Intelsat."     In  the  eyes  of  htany. 
Article  XIV  (d)  has  stymied  the  efforts  of 
entrepreneurs  to  bring  competitive  systems 
to  the  international  satellite  sexrvices 
marketplace  and,  as  a  consequence,  has 
deprived  the  world  of  the  benefits  of 
increased  competition. 

While  the  Assembly  of  Parties'  November  1992 
decision  may  appear  to  be  only  an 
incremental  step,  we  believe  that,  now  that 
it  has  been  taken,  there  is  no  going  back 
and  that  the  international  satellite 
services  market  will,   indeed,  be  opened  to 
fully  competitive  systems  by  no  later  than 
the  end  of  1996. 

2.1     THE  CUSTOMER'S  PERSPECTIVE 

Keller  and  Heckman  is  a  regulatory  law  firm 
founded  in  1963  and  based  in  Washington, 


D.C.,  U.S.A.     The  firm  was  borne  out  of,  and 
continues  to  thrive  on,  the  incessant  change 
in  the  telecommunications  marketplace. 
While  the  firm's  telecommunications  practice 
group  is  dominated  by  some  17  attorneys,  the 
firm  recognizes  that  telecommunications 
problems  necessarily  blend  legal,  technical, 
and  economic  issues.     Consequently,   the  firm 
also  employs  a  full-time  telecommunications 
engineer,  a  regulatory  analyst,  and  a 
handful  of  paralegal  specialists. 

Unlike  many  U.S.  telecommunications  law 
firms,  we  have  provided  counsel  to  a  wide 
array  of  telecommunications  users  since  our 
inception.     it  is  fair  to  say  that,  while 
many  other  firms  have  built  their  practices 
by  representing  telecommunications  providers 
first  and  users  second,  we  have  built  our 
practice  in  the  opposite  direction. 

We,  of  course,  represent  both  numerous  users 
and  providers.     However,  our  unique 
development  gives  us  a  unique  perspective. 
Over  the  course  of  our  30  years,  we  have 
come  to  understand  users'  desires  and 
expectations,  because  we  assist  them  with 
their  telecommunications  concerns  on  a  day- 
to-day  basis.     As  a  consequence,  we  believe 
we  more  fully  appreciate  where  market 
demands  are  attenpting  to  push  (or  pull)  the 
services  suppliers. 

2.2     THE  CUSTOMER'S  INTEREST  IN  COMPETITION 

Our  interest  in  international  satellite 
issues  stems  from  the  fact  that  many  of  our 
clients  are  large  multinational 
corporations.     As  the  world's  economies  are 
becoming  more  tightly  intertwined,  these 
companies »  demands  for  international 
telecommunications  services  are  growing 
exponentially.     Indeed,  often  the  companies' 
production  and  marketing  decisions 
themselves  are  responsible  for  the  further 
"unification"  of  the  world's  economies. 

Our  clients,  for  example,  are  among  the 
first  companies  to  enter  the  newly  liberated 
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Russian  Far  East  with  significant  investment 
capital.    They  have  similar  operations  in 
other  lesser  developed  areas,  as  well  as  in 
the  most  developed  areas  of  the  world.  In 
order  to  coordinate  their  far-flung 
activities  and  remain  competitive,  they  need 
the  fastest,  most  advanced,  and  most 
reliable  international  communications 
services  available.     In  brief,  they  are 
anticipating  21st  century  telecommunications 
capacity  today;  they  are  driving  the  next 
gyration  in  the  telecommunications 
revolution . 

Perhaps  more  importantly,  to  get  there  from 
here,  the  users  with  which  we  are  acquainted 
believe  strongly  that  competition  in  the 
telecommunications  industry  must  be  fostered 
wherever  possible;  that  competition  is 
essential  not  only  to  keeping  prices  down, 
but  to  ensuring  that  there  are  sufficient 
incentives  for  telecourouni cat ions  providers 
to  meet  customers'  ever  increasing  and  ever- 
more complex  demands.     Consequently,  large 
users  look  for  opportunities  to  promote 
competition  where  they  can.    And  it  is  these 
efforts,   in  conjunction  with  Intelsat's 
acceptance  of  them,  that  we  believe  will 
push  the  international  satellite  services 
market  to  relatively  open  competition  by 
1996. 

3.     1992  IN  REVIEW 

Intelsat's  initial  steps  towards  accepting 
the  inevitability  of  open  competition  were 
actually  coaxed  along  in  late  1991.  In 
November  of  that  year,  the  United  States' 
Commerce  and  State  Departments  released  an 
analysis,   finding  that  the  Intelsat  system 
would  not  be  harmed  economically  if  all 
separate  systems  were  allowed  to  sell 
private  line  services  interconnected  with 
public-switched  networks.  More 
significantly,  the  U.S.  Commerce  and  State 
Departments  also  announced  that  they 
believed  all  restrictions  on  separate 
systems'  provision  of  switched  services 
should  be  eliminated  by  January  1997. 

The  Federal  Communications  Commission 
promptly  accepted  the  Departments' 
recommendations,  and  in  March  1992,  it 
adopted  an  order  allowing  separate  systems 
to  interconnect  their  private  lines. 
Subject  to  further  review,  the  CorAnission 
then  set  January  1,   1997  as  the  sunset  date 
for  all  restrictions  on  separate  systems' 
provision  of  switched  services. 

With  the  United  States  squarely  behind  open 
competition,  Intelsat's  on-going  Article 
XIV (d)  working  o-oup  faced  accepting  or 
rebut fmg  the  U.S.  position.    A  so-called 
"Inter- sessional  Working  Party"  had  been 
commissioned  by  the  1990  Intelsat  Assembly 
of  Parties  to  develop  recommendations  on  the 
further  liberalization  of  the  international 
satellite  services  market.     In  June  1992, 
the  working  group  presented  its 
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recommendations  to  Intelsat's  Board  of 
Governors,  largely  paralleling  the  U.S. 
position . 

The  recommendations  were  significant,  for 
they  not  only  paralleled  the  U.S.  position, 
but  exceeded  it  with  regard  to  separate 
systems'  ability  to  provide  switched 
services  in  the  near  term.  Specifically, 
the  working  group  recommended: 

to  phase  out  Article  XIV (d> 
"economic  harm"  review  over  the 
course  of  four  to  six  years; 

to  assume  that  all  non- switched 
services,   including  private 
lines  interconnected  with  the 
public  switched  networks,  would 
not  cause  significant  economic 
harm  to  Intelsat 

to  allow  each  satellite  in  a 
separate  system  to  supply  1,250 
eG[uivalent  64  kbs  circuits  for 
international  message  telephone 
service   (IMTS)    (the  existing 
standard  had  been  100  eq[uivalent 
64  kbs  circuits  per  separate 
system)  ;  and 

to  raise  the  1,250  circuit 
ceiling  for  switched  services 
over  the  last  years  of  the 
phase -out  period. 

Essentially,  the  working  group  recommended 
that  full  competition  be  eased  in  and  that 
significant  steps  in  that  direction  be  taken 
now. 

The  Board  of  Governors  approved  the 
recommendations  and  sent  them  on  to  the 
Assembly  of  Parties  which,   in  turn,  approved 
the  bulk  of  them.    The  near  term  objectives 
were  adopted  in  full.    Also,  Intelsat  will 
look  at  raising  the  ceiling  on  the  number  of 
circuits  for  switched  services  at  its  1994 
and  1996  assemblies.     And  most 
significantly,  the  Assembly  agreed  to 
"consider"  coapletely  eliminating  all 
economic  harm  considerations  in  either  1996 
or  1998. 

4  .     COMPETITION  SOONER  RATHER  THAN  LATER 

Again,  despite  the  Assembly  of  Parties 's 
commitment  only  to  "consider"  further 
liberalization  down  the  road,  we  believe 
open  competition  will  come  sooner  rather 
than  later.    Obviously,  no  measure  of 
economic  analysis  nor  prognostication  can 
say  with  certainty  where  the  international 
satellite  services  market  will  be  by  1996. 
The  variables  are  too  many,  and  the  flow  of 
events  too  irregular.     However,  we  do 
believe  that  there  is  an  outstanding 
predictor  in  revie*  ing  closely  the 
dismantling  of  AT&T's  monopoly. 
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The  parallels  between  AT&T's  position  in  the 
1970s  and  Intelsat's  position  today  are 
replete .    And  comparing  the  two  is  only 
natural .     But  we  have  found  that  the 
parallels  and  comparisont  are  more  than  skin 
deep.     Despite  the  greater  complexity  of 
dealing  with  international  markets,  we 
believe  this  analogy  serves  as  perhaps  the 
most  compelling  indicator  that  Intelsat  and 
separate  satellite  systems  will  be  moving 
towards  open  competition  rapidly  over  the 
next  few  years. 

Of  course,  the  more  superficial  comparisons 
between  AT&T's  past  circumstances  and 
Intelsat's  current  situation  are  easily 
stated.     In  the  1960s,  MCI  Corp.  began  its 
long  assault  on  AT&T's  seemingly  invincible 
monopoly  in  the  U.S.  long-distance  market. 
While  AT&T  and  the  U.S.  Federal 
Communications  Commission  initially  opposed 
opening  the  long-distance  market,  by  the 
early  1980s  all  interested  parties  were 
embracing  competition.     Now,  three  decades 
later,  while  AT&T  maintains  a  formidable 
market  position,  the  monopoly  clearly  is 
broken  and  the  substantial  benefits  of 
increased  competition  have  brought  to  the 
U.S.  public. 

Currently,   in  the  international  satellite 
realm,  PanAmSat  and  others  aspire  to  do  the 
same  to  Intelsat's  virtual  monopoly  in 
international  satellite  services.  Indeed, 
U.S.  regulators'  and  PanAmSat 's  deregulatory 
bent,  coupled  with  Intelsat's  apparent 
desire  to  compete,   suggest  that  Intelsat  is 
in  the  same  position  AT&T  was  just  prior  to 
the  dismantling  of  AT&T's  monopoly 
perhaps  anxious,  but  moving  towards  full 
acceptance  of  open  competition.  Moreover, 
like  the  U.S.  Federal  Communications 
Commission  in  the  early  1980s,  many  of  the 
world's  regulatory  bodies  and  PTTs  (and 
likely  officials  within  Intelsat)  are 
overccxning  their  almost  instinctive 
reservations  about  fostering  competition 
with  Intelsat.     Those  reservations  have 
gradually  been  moving  away  from  concerns 
about  whether  competition  should  be 
fostered    and  towards  concerns  about  when 
and  how  it  should  be  fostered. 

4.1       ECONOMIC  INCENTIVES  FOR  GREATER 
COMPETITION 

A  closer  look  at  the  situation  reveals  why 
we  believe  any  lingering  concerns  regarding 
open  competition  will  evaporate  rapic'.ly. 

First,   from  an  economic  perspective, 
Intelsat  undoubtedly  has  felt  for  some  time 
that  its  economic  viability,  even  in  a 
competitive  market,   can  easily  be  preseirved. 
Intelsat  now  operates  a  fleet  of  15 
satellites  from  its  orbital  slots  over  the 
Atlantic,  Pacific,  and  Indian  oceans.  Over 
the  course  of  the  next  seven  years,  Intelsat 
intends  to  add  even  more  satellites,  so  that 
its  total  will  exceed  18  modern,  high- 
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capacity  satellites.     The  system  currently 
is  heavily  utilized,  and  all  expectations 
are  that  the  system  will  be  used  heavily  for 
years  to  come.     Intelsat  director  general 
Goldstein  was  quoted  in  the  October  issue  of 
Satellite  Communications  as  noting  as  much. 
Citing  the  fact  that  approximately  80 
percent  of  Intelsat's  switched  traffic  is 
committed  under  long  term  agreements,  he  is 
confident  that  Intelsat's  expansion  will 
continue,  despite  the  potential  for 
increased  competition. 

The  director  general's  sentiments  reflect  a 
refreshing  faith  in  Intelsat's  continued 
viability.     However,   the  roots  of  Intelsat's 
long-term  economic  security  run  much  deeper 
than  anticipated  traffic  reports.  Like 
AT&T's  position  in  the  early  1980s, 
Intelsat's  established  infrastructure  gives 
it  such  formidable  advantages  over  its 
potential  conpetition  so  as  to  ensure  the 
consortium's  survivability  even  in  a  more 
fully  coctpetitive  market. 

Intelsat  has  in  place  network  facilities, 
international  affiliations,  and  human 
resources  that  no  separate  system  could  hope 
to  duplicate  within  the  next  10  to  15  years. 
In  addition  to  its  fleet  of  satellites,  the 
consortium  has  offices  wox'ldwide  and 
intimate  relationships  with  government 
officials  in  each  nation.     In  contrast, 
potential  satellite  coci^etitors  have  no  such 
advantages . 

The  title  of  a  recently  released  Intelsat 
paper,   "Can  Satellites  Compete  with 
International  Fiber  Optic  Cables  in  the  21st 
Century?",  suggests  Intelsat  might  be 
apprehensive  about  competition  because  of 
internal  concern  that  the  organization  might 
not  survive  in  a  market  where  it  is 
competing  with  both  separate  systems  and 
fiber  optic  cables.     Intelsat  undoubtedly 
feels  competitive  pressure  from  fiber  optic 
cables.     However,   from  a  strategic 
perspective,  the  growth  in  fiber  optic 
cables  is  more  a  blessing  than  a  bane . 

Fiber  optic  cables  certainly  are  direct 
competitors  with  satellite  services  in  many 
sub -markets.     Nonetheless,   such  competition 
.is_a  far  greater  threat  to  new  separate 
systems  than  to  Intelsat .     In  order  for 
separate  systems  to  attract  the  large 
amounts  of  risk- capital  necessary  to 
construct  and  launch  additional  satellites, 
they  will  have  to  convince  investors  that 
the  new  satellites  can  produce  significant 
returns  quickly. 

Consequently,   the  greater  amount  of  fiber 
capacity  available,  with  the  attendant 
perception  that  fiber  provides  bettei 
service,  the  more  difficult  it  will  be  for 
separate  systems  to  grow  into  any  meaningful 
size.     Certainly,   there  mt*y  be  enough 
"cream"  in  the  international  satellite 
market  to  support  a  handful  of  separate 
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systems,  but  investors  will  be  wary  of 
sinking  moneys  into  systems  intended  to 
compete  head-to-head  with  Intelsat's  and 
fiber  optic  cables'  core  businesses. 

In  some  regards,   Intelsat's  prospects  for 
long-term  prosperity  in  a  competitive  market 
may  be  even  better  than  AT&T's  were  when  it 
faced  the  dismantling  of  its  monopoly.  In 
both  cases,  the  costs  of  entering 
competition  with  the  e  tablished  carrier  are 
significant.     However,   in  the  satellite 
realm,  the  risks  of  failure  are 
extraordinary.    As  Intelsat  well  knows, 
launch  problems  continue  to  plague  the 
industry.     And  while  Intelsat  may  be  able  to 
survive  launch  failures,  start-up 
competitors  may  find  it  very  difficult  to 
secure  additional  financing  if  they  suffer  a 
single  failure.     In  addition,   since  its 
fleet  of  satellites  is  already  deployed, 
Intelsat  has  greater  flexibility  to  address 
in-flight  failures  and  shifts  in  demand  than 
any  separate  system  could  hope  to  attain. 

With  its  formidable  assets  in  place, 
Intelsat  has  little  economic  reason  to  fear 
competition  from  separate  systems.  Indeed, 
competition  from  other  systems  may  provide 
just  the  impetus  the  organization  needs  to 
compete  more  effectively  with  fiber  optic 
cables.     Additional  conpetition  in  the 
satellite  realm  undoubtedly  would  produce 
greater  advances  in  satellite  technology 
than  possible  under  a  monopolistic  regime, 
and  Intelsat  could  use  these  advances  to 
sure  up  its  own  position. 

4.2     THE  ORGANIZATIONAL  ABOUT-FACE 

Obviously,  for  Intelsat  to  assume  a 
conqpetitive  posture,   it  will  need  more  than 
mere  faith  in  the  consortium's 
survivability.     What  the  organization  needs 
is  for  it,  as  a  whole,  to  welcome  and 
embrace  competition.     The  AT&T  paradigm, 
here,  perhaps  provides  the  most  pointed 
insight  into  where  we  believe  Intelsat  will 
be  going  in  the  next  few  years . 

By  the  time  the  dismantling  of  AT&T's 
monopoly  was  complete,  the  company's 
perspective  on  competition  had  turned  180 
degrees.     The  company  accepted  the  new 
competitive  order,  and  it  set  its  sights  on 
prospering  within  the  new  order.     As  a 
result,  while  it  has  lost  market  share  over 
the  last  several  years,   the  company  has 
established  itself  firmly  as  the  major 
service  provider,  offering  high  quality  and 
innovative  services  at  competitive  prices. 
Moreover,  AT&T's  revenues  and  profits 
continue  to  grow. 

The  question  Intelsat  now  faces,   then,  is 
whether,  from  its  own  perspe'^rive,  there 
remain  fundamental  social  reasons  for 
retaining  a  monopolistic  position,  or 
whether  retention  of  any  monopolistic  power 
IS  more  by  force  of  habit?    Our  comparison 
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of  Intelsat's  position  to  AT&T's  former 
position  strongly  suggests  that,  on»-e  an 
organization's  "corporate  culture" 
recognizes  that  the  theory  underlying  its 
monopolistic  position  has  evaporated,  the 
organization  seeks  to  redefine  itself  as  an 
entity  which  would  best  serve  its  social 
goals  as  a  competitor.     We  believe  Intelsat 
is  on  the  verge  of  making  this  cultural 
change . 

4.3      THE  GOALS  OF  THE  Intelsat  TREATY  HAVE 
BEEN  ACCOMPLISHED 

We  base  this  assessment  on  our  belief  that 
Intelsat  must  be  coming  to  realize   (if  it 
his  not  already)  that  the  organization  has 
fulfilled  the  tasks  for  which  it  was 
created.     The  Preamble  of  the  Intelsat 
Treaty  sets  forth  three  fundamental  reasons 
for  establishing  Intelsat's  monopolistic 
position  in  the  international  satellite 
services  market.     In  brief,   they  were: 

to  bring  satellite 
ccxnmuni  cat  ions  capacity  to  all 
the  nations  of  the  world,  on  a 
non-discriminatory  basis,  as 
qjickly  as  possible; 

to  develop  a  single  commercial 
satellite  system  to  provide  such 
services;  and 

to  continue  to  provide  such 
services  as  efficiently, 
economically,  and  equitably  as 
possible . 

The  first  and  second  purposes  underlying  the 
Intelsat  Treaty  obviously  were  met  some  time 
ago,  and  they  continue  to  be  met.  Simply 
put,  the  world  now  enjoys  the  benefits  of 
the  satellite  system  the  Treaty  created. 

If  there  is  any  philosophical  hesitancy 
within  Intelsat  about  moving  towards 
competition,   it  would  be  based  on  whether 
the  third  purpose,   i.e..  continuing  to 
provide  service  economically,  could  be 
pursued  within  a  competitive  market. 
Obviously,  the  goal  of  '^providing  service 
economically"  is  not  easily  defined. 
However,  we  believe  that  now  that  Intelsat 
has  attained  long-term  viability,  its 
leadership  is  coming  to  realize  that  the 
goal  can  be  more  suitably  reached  through 
open  competition. 

Under  Article  XIV (d),  as  mentioned  above, 
separate  satellite  systems  have  been 
permitted  to  operate,  provided  they  do  not 
inflict  any  significant  economic  harm  on  the 
Intelsat  system.     For  many  years,  the 
consortium  struggled  with  how  to  define 
"significant  economic  harm."     Indeed,  for 
most  of  Intelsat's  history,  the  focus  had 
been  on  loss  of  customers  and  the  customers' 
potential  revenues.     This  microscopic 
approach,  however,   is  increasingly  at  odds 
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with  the  initial  purpose  of  Intelsat. 
Nothing  in  the  Treaty' s  text  suggests  that 
t-he  organization  is  obligated  to  preserve 
its  customer  base.     Certainly,  maintenance 
of  a  healthy  customer  base  is  essential  to 
the  consortium's  well-being.     However,  as 
the  AT&T  example  indicates,   losing  customer 
share  does  not  necessarily  result  in 
significant  economic  harm,   so  long  as  the 
enterprise  is  growing  as  it  becomes  more 
competitive . 

In  this  light,  Intelsat's  proposed 
ed)andonment  of  the  "economic  harm"  test 
demonstrates  to  us  that  the  orgeinization 
itself  is  coming  to  these  same  conclusions. 

4.4     THERE  IS  NO  GOING  BACK 

Independent  of  the  treaty's  text,  we  believe 
that  Intelsat's  pledge  to  consider 
aiDandoning  the  economic  harm  test  also 
reflects  that  the  organization  is  coming  to 
grips  with  the  economic  inevitedjility  of 
competition.     In  a  word,   Intelsat  is 
recognizing  that  its  monopolistic  position 
has  served  its  greater  social  role  and  that 
it  is  time  to  move  on. 

Outside  the  text  of  the  treaty,  the  Intelsat 
organization,  as  it  was  originally 
conceived,   stands  as  the  signatories' 
statement  that  international  satellite 
communications  capacity  is  a  "public  good." 
Public  goods  are  generally  recognized  as 
those  items  which  society  deems  essential  to 
its  welfare,  and  which,   for  the  very  same 
reason,   society  deems  they  should  not  be 
provided  at  prices  which  would  prohibitively 
expensive  for  even  the  smallest  segment  of 
society.     The  most  obvious  public  goods  are 
electricity  and  water.     But  basic 
telecommunications  service  also  is  a  public 
good  in  most  countries.     And  certainly,  the 
Intelsat  Treaty  deemed  international 
communications  a  public  good. 

Because  public  goods  are  deemed  essential  to 
public  welfare,  governments  routinely 
require  that  the  goods  be  priced  low  enough 
to  ensure  wide  spread  availability.  Such 
price  controls,    in  turn,   serve  as  a 
disincentive  to  capital  investment, 
especially  where  the  goods  require 
substantial  investment.     Since  the  costs  of 
entering  a  public  good  market  often  are 
extremely  high,   capital  will  not  flow 
without  a  guarantee  of  prof itcd)ility . 
Consequently,   if  there  are  to  be  price 
controls  and  guarsmteed  profits,  then  at 
least  initially  there  must  be  a  limit  on 
market  entry        i.e..   there  must  be  a 
monopolistic  market  structure  in  order  to 
insure  that  investors  in  such  large  projects 
have  an  incentive  to  provide  the  good. 

The  lesson  of  the  latter  half  of  the  20th 
century  is  that  a  service,  once  deemed  a 
publir  good,  need  not  remain  subject  to 
monopolistic  policies  indefinitely.  In 


other  words,  not  every  public  good 
necessarily  requires  the  maintenance  of  a 
"natural  monopoly"  in  order  to  ensure  that 
the  service  is  availcU^le  to  all  at  a 
reasonable  price.     As  technology  advances, 
the  public  good  can  be  produced  at  a  lower 
and  lower  cost,  making  it  easier  and  easier 
for  the  provider  to  distribute  its  service 
widely  at  a  low  cost.     Monopoly  "rents"  are 
no  longer  necessary  to  subsidize  the  wide 
provision  of  reasonably  priced  service. 

When  potential  competitors  see  the 
opportunity  to  produce  a  public  good 
cheaply,  and  at  the  same  time  reap  profits 
while  undercutting  the  monopolistic  prices 
of  a  sole -provider,   they  naturally  clamor 
for  the  opportunity  to  do  so.     In  the  end, 
technological  advauices  ultimately  can  reduce 
the  costs  of  entry  into  the  market  for  the 
public  good,  making  it  easier  and  easier  for 
competitive  firms  to  thrive  despite  a  social 
mandate  to  provide  their  services  at  a 
reasonaible  cost . 

In  the  U.S.,  the  long  distajice 
telecommunications  market  had  developed  to 
this  point  by  the  late  19703.     MCI  argued 
that  it  could  substemtially  undercut  AT&T's 
prices,   thereby  providing  its  customers  more 
efficient  service,  without  impairing  the 
public's  access  to  reasonably  priced 
service.     MCI's  initial  prices  were  a  full 
30  to  40  percent  below  AT&T's  existing 
races.     Further  technological  advances  made 
it  clear  that  long  distance  service  could  be 
provided  at  a  reasonaible  price  to  all  by 
fully  competitive,  overlapping  networks. 

There  is  little  doubt  that  the  international 
communications  market  has  reached  this  same 
plateau.     Separate  satellite  systems  are 
cropping  up  throughout  the  world,  demanding 
access  to  Intelsat's  markets.  PanAmSafs 
AOR  satellite,   PAS-1,   is  full  and 
construction  of  satellites  for  the  POR  and 
lOR  is  underway.     The  company's  ultimate 
plan  is  to  have  two  satellites  serving  each 
of  the  three  regions .  Columbia 
Communications  currently  has  24  transponders 
on  board  AOR  and  POR  satellites  owned  by 
NASA.     Also  in  the  works  are  separate 
satellites  to  serve  the  African,  European, 
Indian,  South  Asian,  and  South  American  land 
masses.     In  sum,   the  satellites  are  planned 
to  overlay  the  Intelsat  system,   just  as 
MCI's  network  grew  to  overlay  AT&T's. 

Such  wide -spread  efforts  to  compete  on  a 
global  scale  confirm  that  technology  has 
advanced  to  the  point  where  entrepreneurs 
feel  they  can  fill  the  shoes  of  the 
monopo 1 i  s  t ,  w  i  thou t  any  s  i  gn  i  f  i  can t 
degradation  in  service  or  increase  in  cost . 
Faced  with  such  an  inevitable  presence  of 
voices  advocating  for  competition  (and 
putting  up  quasi - competi t ive  systems),  we 
believe  Intelsat  has  recognized  that  it  has 
little  choice  but  to  open  the  door  to 
competition,  and  in  doir^^  so,  that  it  must 


ERIC 


269 


make  itself  competitive  as  quickly  as 
pcssibl. 


5.      POLITICAL  CONSIDERATIONS 

Obviously,  economics  alone  cannot  move 
Intelsat  to  rapidly  abandon  its 
.  .-.ernationally  sanctioned  protections.  The 
Intelsat  Treaty  ultimately  is  a  political 
document,  and  changes  to  it  are  subject  to 
Che  vagaries  of  political  whim.     In  the  next 
several  years,  however,  we  do  not  foresee 
any  diminution  in  the  political  forces 
moving  Intelsat  towards  a  competitive  role 
either. 

In  particular,  the  United  States'  view 
towards  fostering  competition  likely  will 
remain  the  same.     Historically,   the  United 
States,  as  the  organization's  largest 
shareholder,  has  wielded  significant 
influence  in  directing  Intelsat.     In  the 
past,  the  world  also  could  expect  from  the 
United  States  fluctuations  in  economi- 
policy  with  presidential  changeovers.  Bill 
Clinton's  recent  election,  however,  was  seen 
as  a  mandate  to  "revitalize"  the  United 
States'   competitiveness.  Certainly, 
policies  will  change  as  a  result. 
Nonetheless,  the  United  States'  policies 
towards  Intelsat,   since  they  now  are 
premised  on  fostering  competition,  likely 
will  remain  the  same, 

6,       RAMIFICATIONS  FOR  THE  PACIFIC  RIM 

The  relatively  rapid  transition  to  open 
competition  in  the  international  satellite 
services  market  will  have  obvious  and 
tremendous  benefits  for  users  and  service 
providers  in  the  Pacific  Rim  countries.  In 
addition  to  Intelsat's  existing  POR 
facilities,  users  and  providers  can 
anticipate  greater  and  greater  access  to 
Columbia's  facilities  on  the  TDRS 
satellites,   to  former  Soviet  satellites,  and 
to  PanAmSat's  POR  satellite.     The  increased 
access  will  bring  with  it  the  lower  costs, 
greater  flexibility  in  networking,   and  more 
efficient  service  expected  from  coo^etitive 
service  providers.     And  if  our  projections 
are  correct,  that  day  should  be  around  the 
comer . 
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ABSTRACT 

The  recently  concluded  World  Administrative  Radio  Conference 
("WARC-92")  provides  a  view  of  the  '^New  Telecommunications  World 
Order"  as  old  alliances  and  paradigms  dissolve.  The  means  by  which 
nations  agree  on  spectrum  allocations  and  service  definitions 
increasingly  will  depend  on  whether  and  how  advocates  evidence 
benefits  to  developing  and  non-aligned  nations. 

This  paper  will  assess  how  the  United  States  in  large  part 
succeeded  in  securing  global  frequency  allocations  usable  by  low 
earth  orbiting  ("LEO")  satellites  for  mobile  voice,  data  and 
position  reporting  services.  An  allocation  for  "Big  LEOs"  in  the 
L-band  at  1610-1626.5  MHz  represents  a  surprising  victory  in  view 
of  opposition  by  a  major  regional  bloc  and  existing  users  of  the 
band.  The  paper  also  will  evaluate  the  domestic  regulatory  process 
with  an  eye  toward  determining  when  and  how  the  FCC  will  act  on  LEO 
license  applications. 


International  telecommuni- 
cation requires  coordination 
and  resource  sharing  among 
nations.  Geostationary 
orbiting  ( "GSO" ) 
communications  satellites 
occupy  a  narrow  orbital  arc 
approximately  22,235  miles 
above  the  equator  that  enables 
such  facilities  to  appear 
stationary  relative  to  the 
earth.     Low  earth  orbiting 
("LEO")  satellites  provide 
an  alternative  for  voice  and 
data  service  users  requiring 
mobility  and  lightweight 
terminals.     For  either  type  of 
satellite,  frequency  spectrum 
remains  a  scarce  resource 
vulnerable  to  harmful 
interference . 

Nations  recognize  that 
universal  agreement  on 
frequency  and  orbital  slot 
usage  fosters  efficiency  and 
reduces  the  potential  for 
harmful  interference •  Still, 
incentives  exist  to  use 
international  policy  making 
and  standard  setting  forums  to 
pursue  self-serving  policies 
designed  to  promote  national 
enterprises  at  the  expense  of 
consensus  decision  making 
geared  to  optimize  technology 
and  consumer  welfare. 

The  manner  in  which  nations 
agree  on  frequencies, 
technical  parameters  and 
operational  rules  for  LEO 


systems  furnishes  a  timely 
case  study  of  the  difficult 
task  in  ba?ancing  self- 
interest  with  international 
comity .     The  Internat ional 
Telecommunication  Union 
("ITU")  provides  the  forum, 
and  nations  of  the  world 
supply  the  players  for  six 
week  conferences  tasked  with 
establishing  global  or 
regional  rules  of  the  road  for 
spectrum  usage,  satellite 
parking  places  and  assorted 
procedures  for  avoiding  or 
resolving  harmful 
interference . 

Increasing/  consumer  demand 
for  "tetherless"  and 
ubiquitous,  communications  has 
prompted  the  United  States  and 
other  nations  to  propose 
significant  spectrum 
allocations  for  terrestrial 
and  satellite  delivered  mobile 
radio  services.     The  FCC 
recognized  the  need  in  its 
preparations  for  the  1992 
World  Administrative  Radio 
Conference,  ("WARC-92") 
and  proceeded  to  revise  its 
domestic  spectrum  allocations 
after  WARC-92,  substantially 
expanding  the  spect rum 
available  for  mobile  services. 

This  paper  will  examine  how 
the  United  States  achieved 
much  of  its  spect  rum 
objectives  for  LEO  satellites, 
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despite  the  efforts  of 
numerous  opponents  with 
differing  strategic  visions, 
industrial  policies,  or  uses 
for  the  targeted  frequencies. 

The  International 
Telecommunication  Union 

Founded  in  1865,  the 
International 
Telecommunications  Union 
("ITU")  serves  as  the 
international  forum  for 
conflict  management  and 
resolution  in  ^ 
telecommunications.  It 
establishes  treaty  level 
policies  and  rules, 
promulgates  technical 
standards  and  operational 
recommendations,  and  registers 
f requency/orbital  arc  uses. 

The  ITU  is  a  specialized 
agency  of  the  United  Nations, 
and  with  rare  exception, 
avoids  distracting  political 


The  ITU's  major  function  can 
be  described  as  telecom- 
munications conflict 
prevention  and  resolution. 
Its  success  depends  in  large 
part  on  the  willingness  of 
nations  to  serve  as  fair- 
minded  global  citizens  willing 
to  relinquish  a  degree  of 
sovereignty.     The  ITU  succeeds 
by  forging  consensus  at 
various  world  or  regional  ^ 
administrative  conferences, 
leading  to     ratiuication  of 
conference  Final  Acts  by 
nations,   followed  by  domestic 
codification  of  spectrum 
allocations,  gules  and 
regulations . 

The  future  viability  of  new 
services  and  spectrum 
allocations  depends  in  large 
part  on  the  willingness  of  the 
ITU's  community  of  nations  to 
reach  closure.     The  FCC  may 
await  a  global  consensus,  or 
take  unilateral  actions  on 
domestic  allocations  to 
expedite  the  availability  of 
new  services  and  technologies, 
and  perhaps  also  to  affect  ^ 
future  global  allocations. 

ITU  Structure  and  Function 

The  ITU  structure  can  be 
divided  into  permanent, 
plenary  and  ad  hoc  elements. 
Supreme  authority  lies  with 
the  170  member  nations  who 
waive  individual  sovereignty, 
primarily  through  formal 
treaty,  and  agree  to  comply 


with  promulgated  rules  and 
regulations.     The  infrequently 
convened  Plenipotentiary 
Conference  ( "Plenipot" ) 
revises  the  ITU's  basic 
documents,  the  International 
Telecommunicat  ions  j^gon vent  ion 
and  Constitution.  At  the 

Plenipot,  nations  holding  one 
vote  each,  establish  budgets 
for  future  Conferences  and  for 
the  ITU's  permanent  staff 
called  the  General 
Secretariat.     The  Plenipot 
also  elects  the  ITU's 
Secretary-General  and  other 
officials.     It  selects  36 
nations  to  participate  in  the 
Administrative  Council  that 
performs  executive  board 
f unct  ions . 

The  Plenipot  also  schedules 
the  various  Administrative 
Conferences  that,  inter  alia, 
create  or  modify  rules, 
regulat  ions  or  recommendat  ions 
including  frequency  and 
orbital  arc  allocations. 
Administrative  Conferences  can 
involve  one  of  three 
geographical  regions  of  the 
world, ^or  have  global  applica- 
tion. These  meetings 
have  addressed  such  diverse 
issues  as  mobile  radio,  the 
orbital  arc,  high  and  middle 
frequency  radio,  satellite 
frequencies,  and  the  terms  and 
conditions  for  provision  of 
information  services. 

The  Administrative  Council 
implements  ITU  policies  and 
regulation,  oversees  the 
General  Secretariat,  and 
establishes  the  questions  and 
issues  that  will  be  studied  by 
two  permanent  "Consultative 
Committees" — one  for  telephone 
issues,  the  Consultative 
Committee  for  International 
Telegraph  and  Telephone 
("CCITT")?  and  one  for  radio 
and  spectrum  matters,  the 
Consultative  Committee  for 
International  Radio  ("CCIR"). 

IFRB  Roles;  Conflict 
Prevention 

Once  the  CCITT,  CCIR  and 
i  ndividual  nat  ions  have 
proposed  rules ,   regulat  ions 
and  recommendations  on 
frequency  and  orbital  arc 
usage,  which  have  been 
accepted  by  the  ITU  m-^mber 
nations ,  the  International 
Frequency  Registration  Board 
( "IFRB" )  per  forms 
registration,  coordination  and 
conf 1 ict  prevent  ion  f unct  ions . 
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The  IFRB  maintains  a  master 
list  theoretically  containing 
all  nations'  actual  and 
proposed  frequency  and  orbital 
arc  uses  for  non- 
military/nat ionai  security 
applications. 

Before  recording  a  new  use, 
the  IFRB  reviews  it  for 
compliance  with  the  ITU 
Constitution,  Convention,  and 
applicable  rules,  regulations 
and  frequency  allocations  on  a 
regional,  or  worldwide  basis. 
It  also  assesses  the  potential 
for  interference  with  other 
registered  uses  ( in  operation 
or  planned),  and  issues  an 
"Advance  Publication"  of  the 
proposed  new  use.  The 
issuance  of  this  document 
triggers  a  time  period  within 
which  nations  may  report 
potential  interference,  and 
express  their  desire  to 
participate  in  future  meetings 
convened  to  resolve  such 
problems.     Upon  successful 
conclusion  of  this 
"coordination"  process,  the 
IFRB  officially  registers  the 
use  and  "notifies"  all  Member 
nations . 


ITU  Conflict  Resolution  in 
Satellite  Orbital  Slots 

Notwithstanding  shared 
interests  in  consensus  and 
conflict  prevention,  the  ITU 
regularly  bears  the  duty  to 
broker  compromise  and  lend  its 
"good  offices"  to  resolve 
conflicts.     Particularly  for 
shared  resources  like 
satellite  orbital  slots, 
nations  vie  for  a  finite 
number  of  available  positions. 
Absent  wide  geographical 
separation  of  users,  or  costly 
earth-based  improvements  in 
the  selectivity  of  earth 
stations  to  permit  closer 
spacing  of  satellites  without 
interference,  nations  face  a 
zero  sum  game:  one  nation's 
orbital  slot  use  often  can 
occur  only  at  the  expense  of 
another  nation's  future  use. 

The  geosynchronous  orbital  arc 
represents  a  relatively  narrow 
sliver  of  space  v;here 
satellites  can  operate  as 
stationary  relays  for  signals 
transmitted  from  earth.  The 
optimal  location  for 
geosynchronous  satellites  to 
cover  the  broadest 
geographical  area  with  a 
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usable  signal,  i.e.,  the 
satelli te ' s  f ootpr int ,  lies 
above  the  equator.     With  only 
recent  limited  alteration,  the 
ITU  rules  favor  incumbents  and 
prior  registered  uses. 
Typically,  developed  nations 
like  the  United  States  and 
global  cooper at ives  like 
INTELSAT         and  INMARSAT 

have  completed  the  IFRB 
registration  process  for  a 
large  number  of  satellites. 

Nations  "notified"  of  a  future 
satellite  deployment  have  an 
affirmative  duty  to  avoid 
causing  harmful  interference 
should  they  seek  to  use  the 
same  orbital  location. 
Developi ng  nat ions  often  are 
left  with  less  than  optimal 
orbital  slots,  because  their 
later  launched  systems  must 
not  interfere  with  already 
operating  networks.  The 
congested  orbital  arc  and 
limited  finances  prompt  such 
nations  to  lease  capacity  from 
cooperatives'  satellites,  even 
for  domestic  applications. 

The  FCC's  "open  skies"  policy, 
which  encourages  satellite 
carrier  market  entry, 
exacerbates  the  scarcity  of 
satellite  parking  above  North, 
Central  and  South  America.  In 
practice,  this  policy  has 
resulted  in  capacity  gluts, 
unused  t  ransponders  and 
accusations  that  the  United 
States  has  occupied  more  than 
its  fair  share  of  orbital 
slots . 

Inequity  in  Access  to 
Satellites  and  Information 
Resources 

The  matter  of  orbital  parking 
place  negotiations  takes  on 
even  greater  signif  icance  wnen 
one  considers  its  impact  on 
national  access  to  information 
resources .     Inequitable  and 
inadequate  access  to  orbital 
slots  can  exacerbate  the  gap 
between  information  rich  and 
information  poor  nations.  It 
one  subscribes  to  the  view 
that  the  wealth  of  information 
resources  has  a  direct  and 
substantial  effect  on  national 
financial  we.'.lth,  then  access 
to  the  orbital  arc  has  a 
profound  impact  on  nations' 
overall  social  and  economic 
welfare.     Accordingly,  the 
stakes  in  the  orbital  slot 
access  sweepstakes  i nvol ve 
more  than  how  many  television 
channels  a  nation  can  access. 
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It  impacts  the  broader  issue 
of  whether  and  how  a  new  World 
Information  Order  can  be 
achieved,  and  what  burdens 
developed  nations  should 
assume  to  promote  parity  of 
access  to  public  (orbital 
slots)  and  private  resources 
(programming  and  data, bases 
sent  via  satellite). 

In  the  face  of  growing  demands 
for  orbital  slots,  compounded 
by  an  inability  or 
unwillingness  by  many  nations 
to  commit  to  reduced, spacing 
between  satellites,  the 
ITU  regularly  becomes  the 
forum  for  fact  finding, 
arbitration  and  conflict 
resolution.     It  fashions 
remedies  at  the  macro-level  by 
convening  World  Administrative 
Conferences  to  revise  spectrum 
allocations,  and  to  consider 
changes  to  the  method  for 
reserving  orbital  arc  slots. 
At  the  micro-level,  the  IFRB 
publishes  prospective  uses, 
coordinates  the  necessary 
technical  and  operational 
assessment  of  a  nation's 
interference  claims,  resolves 
real  interference  problems  and 
formally  notifies  the  ITU 
membership  of  newly  registered 
orbital  arc  uses. 
Satellite  orbital  arc  policy 
raises  political  questions, 
and  juxtaposes  equity  and 
efficiency  concerns.     For  its 
part,   the  ITU  must  fashion  a 
compromise  that  balances 
financial  concerns  regarding 
satellite  spacing  and 
efficient  frequency  use,  with 
equity  concerns  that 
developing  nations  deserve 
access  to  the  GSO,  despite 
their  later  filed  applications 
that  under  the  "first  come, 
first  registered"  process 
could  result  in  subordinate 
status. 

Many  developing  nations  have 
advocated  an  a  priori, 
"allotment"  plan  for  satj^lite 
orbital  arc  deployment. 
These  nations  advocate  a 
scheme  that  guarantees  slots, 
even  at  the  risk  of  leaving 
fallow  a  resource  that  other 
nations,  singularly  or 
collectively,  could  put  to  use 
in  the  near  term. 

Space  WARCs 

The  ITU  has  found  itself  in 
the  middle  of  a  geopolitical 
battle  of  philosophies, 
particularly  at  Space  World 


Administrative  Radio 
Conferences  ("Space  WARCs"). 
Space  WARCs  establish  rules, 
regulations  and  policies  for 
various  types  of  satellite 
services,  e.g.,  fixed  (for 
telecommunications  from  and  to 
many  fixed  locations  on 
earth),  broadcast  (for 
satellite  broadcasting  of 
video  and  audio  programming 
directly  to  dispersed  receiver 
locations),  and  mobile  (for 
telecommunications  between 
fixed  locations  and  mobile 
stations  or  between  mobile 
stations).     They  also 
determine  at  what  frequencies 
such  services  should  operate, 
ensuring  that  these  operations 
do  not  interfere  with  other 
existing  satellite  networks, 
or  other  operators  whose  uses 
are  authorized  for  the  same 
f  requ-oncies . 

Most  importantly.  Space  WARCs 
must  anticipate  and  resolve 
future  bilateral  conflicts 
possibly  involving  nations 
whose  representatives  might 
lack  the  expertise  or 
inclination  to  help  shape  a 
speedy  and  fair  compromise. 
Accordingly,  most  member 
nations  of  the  ITU  invest 
significant  resources  for 
extensive  pre-Conf erence 
preparations,  and  send 
representatives  to  marathon 
international  meetings  that 
can  run  for  six  weeks  or  more. 

Recent  Space  WARCs  have 
confronted  the  issue  of 
equitable  GSO  access,  and 
while  grandfathering  existing 
registrations,  they 
established  a  framework  for 
reserving  at  least  one  orbital 
slot  for  each  nation,  and  for 
resolving  conflicts  on  a 
bilateral,  multilateral  and 
regional  basis.     Software  can 
compute  optimal  orbital  slot 
reservation  plans  based  on 
such  variables  as  frequencies, 
service  parameters,  coverage 
plans,  transmission  power  and 
interference  levels.  But 
there  will  always  be  a  human 
component  that  requires  an 
honest  and  impartial  broker. 

The  Space  WARCs  also  have 
considered  the  role  of  global 
cooperatives  like  INTELSAT  and 
their  status  within  the  ITU. 
While  cooperatives*  satellites 
serve  the  telecommunications 
needs  of  many  nations,  the  ITU 
must  acknowledge  the  interest 
of  individual  nations  in 
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retaining  options  for  national 
systems.    A  proliferation  of 
satellite  systems  can  result 
in  excess  capacity  and 
inefficiency,  much  like  what 
arguably  has  occurred  in 
international  commercial 
aviation  given  the  number  of 
national  flag  carriers. 

Cooperatives  like  INTELSAT 
have  official  observer 
capacity  at  the  ITU,  and  use 
the  services  of  the  nation 
where  the  cooperative's 
headquarters  is  located  for 
satellite  registration  and 
official  advocacy.  Conferring 
international  cooperatives 
greater  opportunities  to 
participate  might  improve 
satellite  coordination,  but 
some  nations  argue  that  such 
status  would  create  a  "super- 
sovereign**  organ izat  ion .  In 
any  event,  the  ITU  will  have 
to  impose  increased  spectrum 
and  orbital  arc  sharing  to 
avoid  the  tougher  task  of 
deciding  who  must  share 
spectrum  and  satellite  parking 
places,  and  what  services  have 
priority  access. 

Orbital  Slot  Reservation 
Alternatives 

Given  the  prospect  for  more 
satellite  systems  separate 
from  international 
cooperatives,  one  should 
assess  whether  the  GSO 
registration  system  can  remain 
intact,  and  whether  nations 
like  the  United  States  can 
continue  to  enjoy  the  luxury 
of  supporting  an  open  skies 
policy  that  currently  fills  in 
excess  of  25  orbital  slots. 
Noting  that  an  allotment  plan 
to  reserve  orbital  slots  for 
developing  nations  might 
result  in  an  unused  resource, 
some  policy  makers  have 
proposed  the  use  of  auctions 
and  other  typer*  of  market 
valuation  mechanisms  that 
would  enable  a  developing 
nation  to  transfer  a  slot^for 
financial  compensation. 


While  the  Communications  Act 
precludes  United  States 
licensees  of  spectrum  from 
viewing  their  authorization  as 
property,  the  FCC  has 
encouraged  property-like 
conveyances  of  transmission 
capacity  between  facilities- 
based  carriers  and  users,  or 
capacity  resellers.     In  the 
satellite  arena,  the  FCC  does 
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not  quarrel  with  pre-launch 
sale  of  transponder  capacity 
for  the  lifetime  of  the 
satellite.  By  extension, 

should  a  developing  nation 
decide  against  operating  its 
own  satellite  system,  separate 
from  a  regional  or 
international  cooperative, 
then  its  reserved  slot  might 
have  significant  resale  value 
if  nearby  developed  natjgns 
need  additional  slots. 
While  the  GSO  has  the 
characteristic  of  a  res 
communes,  a  shared  global 
resource ,  consensus- reached 
decisions  to  reserve  slots  for 
a  specific  nation,  or  group  of 
nations,  could  result  in  a 
market  for  converting  an 
orbital  slot  into  a  more 
desirable  resource:  hard 
currency. 

The  1992  World  Administrative 
Radio  Conference 

^^e  thirteenth  ITU  Plenipot 

held  in  Nice,  France  (May 
23-June  29,  1989)  determined 
that  a  WARC  should  convene  in 
1992  to  address  frequency 
allocations  in  vajjous  parts 
of  the  spectrum.  The 
Plenipot  passed  a  Resolution 
proposing  that  the  1992  WARC 
address  the  Resolutions  and 
Recommendations  generated  by 
three  previous  WARCs  convened 
in  1987  and  1988: 

1)  one  addressing  High 
Frequency,  i.e. , 
short  wave, 
broadcast  ing ; 

2)  one  on  terrestrial 
and  satellite- 
delivered  mobile 
services;  and 

3)  one  on  planning  and 
using  the  orbital 
arc  for 
geostationary 
satellites. 

Accordingly,  WARC-92  had  a 
quite  diverse  agenda  spanning 
the  frequency  spectrum  from  3 
MegaKertz  ("MHz")  to  above  20 
GigaHertz  ("GHz"). 

The  substantive  issues  ran  the 
gamut  from  addressing  the 
additional  spectrum 
requirements  of  existing 
services  like  shortwave  and 
terrestrial  mobile  radio,  to 
the  spectrum  requirements  of 
new  services  like  high 
definition  television,  digital 
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audio  broadcasting.      As  if 
the  agenda  did  not  already 
promise  controversy  and 
challenge,  on  June  21,  1990, 
the  ITU  Administrative  Council 
agreed  to  expand  the  WARC-92 
agenda  to  include  Low  Earth 
Orbiting2^"LEO")  satellite 
issues . 

The  Battle  of  the  Haves  and 
Have  Nots 

The  domestic  administrative 
process  to  prepare  United 
States  positions  for  WARC-92 
and  actions  at  the  Conference 
exemplify  substantial 
differences  in  terms  of 
spectrum  and  satellite  orbital 
arc  priorities.     A  number  of 
dichotomies  and  schisms 
developed  between: 

*  incumbent  users  and 
proponents  of  new 
services; 

*  LEO  satellite 
proponents  and 
advocates  for 
protecting  GSO 
satellites  from 
potential 
interference  and 
competition ; 

*  developed  nations, 
having  the  option  to 
establish  spectrum 
priorities  between 
competing  technol- 
ogies, and  devel- 
oping nations 
perceiving  the  need 
to  avoid  foreclosing 
any  single  option 
that  might  serve  as 
their  best,  and 
possibly  only,  near 
term  technological 
solution  to  basic 
telecommunications 
requirements; 

*  blocs  of  nations  and 
cooperatives  whose 
industrial  policies 
and  strategic 
visions  could  be 
furthered  or 
frustrated  by  WARC- 
92  decisions;  and 

*  advocates  for 
looser,  generic 
service  definitions 
and  proponents  for 
retaining  service- 
specific,  bJock 
allocations  of 
spectrum. 


United  States  Preparations 

The  United  States  approached 
WARC~92  with  the  following 
guiding  principles: 

a.  To  promote  the 
implementation  of  a 
variety  of  new 
operational  programs 
as  rapidly  as 
practicable  so  tnat 
all  countries  may 
realize  the  benefits 
and  spectrum  savings 
promised  by  modern 
telecommunicat  ion 
technologies ; 

b.  To  provide 
flexibility  in  the 
international 
regulations  to 
ensure  that  the 
needs  of  all 
countries  can  be 
met ; 

c.  To  reduce 
regulatory, 
technical  and 
operational  barriers 
so  that  technologies 
can  rapidly  be 
introduced  and  used 
to  the  benefit  of 
all  mankind;  and 

d.  To  provide  up-to- 
date  regulations 
that  assure  greater 
saf ety-of-lif e  on 
land/  on  the  sea,  in 

the  air 2%^^ 
space. 

Taken  as  a  whole,  the  United 
States  principles  emphasize 
change  and  flexibility  over 
the  status  quo.     The  fact  that 
the  United  States  position 
reflects  a  forward  thinking 
approach  belies  the 
confrontation  and  compromise 
occurring  during  the  multi- 
year  preparations  for  the 
Conference.    The  Federal 
Communications  Commission 
("FCC")  sought  public 
participation  in  two  ways:  1) 
through  public  notices  seeking 
comment  in  a  formal  Inquiry; 

and  2)  through  the 
formation  of  an  Industry 
Advisory  Committee  comprised 
of  representatives  from  trade 
associations,  user  groups, 
manufacturers,  carriers  and 
other  interested  enterprises 
with  a  mission  of  either 
advocating  spectrum 
reallocation  to  accommodate 
new  services,  or  protecting 
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previously  allocated  spectrum 
from  reallocation.  The 
Interdepartment  Radio  Advisory 
Committee  ("IRAC"),  under  the 
auspices  of  the  Commerce 
Department's  National 
Telecommunications  and 
]^aformation  Administration, 
conducts  a  parallel,  and 
often  separate  process  for 
coordinating  the  preparation 
activities  for  government 
users. 27 

In  the  area  of  mobile 
telecommunications  provided 
over  "L-band"  frequencies 
(around  1.5-2.0  GigaHertz), 
the  United  States  has 
aggressively  advocated  a 
"generic"  mobile  satellite 
service  allocation  that  would 
accommodate  the  previously 
separate  ITU  allocations  for 
maritime,  land  mobile, 
aeronautical  and 
saf ety/distggss  satellite 
services.  In  addition 

to  affording  greater 
flexibility  among  services 
whose  spectrum  demands  might 
grow  at  varying  rates,  a 
generic  allocation  would 
provide  an  adequate  breadth  of 
service  opportunities  to 
domestic  MSS  operators. 

The  FCC  is  not  beyond 
gerrymandering  market 
definitions  and  limiting  the 
scope  of  competition  to  ensure 
private  sector  viability.  In 
the  domestic  mobile  satellite 
arena,  the  FCC  forced  all 
applicants  to  form  a 
consortium,  and  then  con^grred 
it  a  domestic  monopoly. 
The  Commission  refused  to 
allow  domestic  users  the 
permanent  alternative  of 
accessing  Inmarsat  capacity, 
but  did  allow  such  use  on  an 
interim  basis  until  the  U.S. 
licensee  launches  a  satellite. 

The  United  States  Position  on 
LEO  Satellites 

The  United  States  suggested 
that  the  best  way  to 
accommodate  growing  demand  for 
MSS  would  be  "to  permit 
flexible  usage  to  adapt  to 
dynamic  changes  in 
conmiunicat ion  needs,"  with  due 
consideration  for^griority 
safety  services.  In 
application,  the  United  States 
generated  several  con":rete 
proposals : 

*       Reallocate  a  large 
portion  of  the  1.5- 
1,6  MHz  "L- 
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band"  from 
geographically 
specific  services, 
e.g. ,  land,  maritime 
or  aeronautical 
mobile  services  to  a 
generic  mobile- 
satellite  service; 

Earmark  a  portion  of 
this  band— 1610- 
1626.5  MHz  (for 
satellite-to-Earth, 
i.e.,  "uplink"  ^3 
transmissions) 
and  paired 
frequencies  at 
2483.5-2500  MHz 
(for  Earth-to- 
satellite,  i.e., 
"downlink" 
transmissions )  for 
mobile-satellite 
services, 

particularly  those 
offered  by  LEO 
satellites,  who 
might  not  have  the 
ability  to  operate 
in  other  portions  of 
the  L-band  due  to 
the  potential  for 
causing  or  receiving 
harmful  interference 
from  existing  or 
prospective  GSO 
satellites  operated 
by  incumbents  like 
the  International 
Maritime  Satellite 
Organizat  ion 
("Inmarsat") ; 

Create  a  new 
worldwide  40  MHz 
allocation — 2110- 
2130  MHz  and  2160- 
2180  MHz  (for  uplink 
transmiss  ions )  and 
2339-2430  MHz  (for 
downlink 

transmissions)  to 
accommodate  likely 
future  requirements; 


Add  a  footnote 
permitting  the  use 
of  frequencies  in 
the  1850-1990  MHz 
band  for  mobile- 
satellite  service  a 
an  adjunct  to  the 
terrestrial, 
personal 
commu  n  i  ca  1 1 on 
services  projected 
to  flour^gh  in  the 
future;  and 

Provide  for  a  more 
formal  basis  f.or 
interference 
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avoidance  between 
LEO  and  GSO 
satellites  providing 
mobile- satellite 
services . 

WARC-92  Deliberations  and 
Decisions 

Dr,  Pekka  Tarjanne,  Secretary 
General  of  the  ITU,  deemed 
WARC-92  "the  biggest,  most 
important  and  difficult 
conference  of  its  kind." 
Significant  controversy  arose 
on  the  issues  of  spectrum 
allocations  for  LEO 
satellites,  and  the  method  for 
coordination  to  avoid 
interference  to  both  LEO,  GSO 
and  land-based  systems.  Many 
of  the  nations,  which 
coordinate  telecommunications 
policies  in  the  European 
Conference  of  Postal  and 
Telecommunications 
Administration  ( "CEPT" ) , 
favored  terrestrial  solutions 
to  future  mobile 
telecommunication 
requirements.  United 
States  advocacy  for  LEO 
satellite  mobile  services  may 
have  appeared  as  a  threat  to 
industrial  and  strategic 
pol icies : 

The  United  States  and  Europe 
went  head-to-head  over  this 
issue  because  neither  country 
was  certain  that  the  market 
could  sustain  both  FPLMTS 
[future  terrestrial  land 
mobile  services  in  the  1700- 
2300  MHz  band]  and  LEOs  above 
1  GHz.     As  a  result,  both 
wanted  to  make  sure  they 
received  an  allocation  to  get 
their  systems  off  the  ground. 
Europe,  however,  has  had  a 
head  start,  because  FPLMTS 
could  begin  with  .   .  . 
[digital]  cellular  service, 
which  is  fini^ging  its  test 
phase  .... 

Incumbent  radio  astronomy  and 
navigation  users  of  the  band 
targeted  for  LEO  mobile 
satellite  services  also 
expressed  concerns  about  the 
potential  for  harmful 
interference.     While  Russia 
might  possibly  provide  launch 
services  for  United  States 
LEOs,  a  more  immediate  concern 
predominated:   the  need  for 
technical  standards  and 
procedures  to  safeguard  the 
GLONASS  global  navigation 
system  that  transmits  in  a 
portion  of  the  1610-1626.5  MHz 
band,  with  the  prospect  of 


expanded  use  if  a  future 
generation  of  satellites  is 
launched.     The  United  States 
and  Russia  negotiated  a 
footnote  to  the  spectrum 
allocation  stating  that  the 
"use  of  the  1610-1626.5  MHz 
band  by  the  mobile-satellite 
service  ...   is  subject  to 
the  application  of  the 
coordination  and  notification 
procedures  set  forth^in 
Resolution  COM5/8." 
These  procedures  require 
operators  of  LEO  systems  to 
coordinate  with  other  LEO,  GSO 
and  terrestrial  systems,  and 
^as  the  practical  effect  of 
Blequiring  very  low  power 
mobile  radio  transmissions  in 
the  part  of  the  band  where 
GLONASS 


operates. 
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Many  observers  attribute  the 
successful  outcome  for  LEO 
satellites  to  the  eleventh 
hour  reconsideration  by  a 
number  of  developing  count r ies 
that  initially  considered  LEO 
systems  potential  bypassers 
able  to  syphon  traffic  and 
revenues  from  the  government 
owned  and  operated  telephone 
company: 

European  opposition  to  the 
allocations  was  ultimately 
overcome  by  the  merits  of  the 
U.S.  proposals  and  their 
attractiveness  to  many 
developing  countries,  which 
see  LEOs  as  a  lower  cost  way 
to  provide  communications  in 
rural  or  other  areas  with  an 
insufficient  telecommuni- 
cations infrastructure. 
Politically,  the  Europeans 
were  reticent  to  be  seen  as 
blocking  the  development  of 
new  technologies,  particularly 
with  regard  to  developing 
countries  with  low  telephone 

densi t les . 
Small  LEOs 

Prior  to  WARC-92,  the  FCC 
proposed  new  frequency 
allocations  for  "small  LEO" 
satellites  in  a  narrow  portion 
of  the  VHF  and  UHF  bands. 
These  satellites  will  provide 
low  cost,  non-voice  services 
only,  such  as  data  messaging 
and  position  determination 
that  can  improve  the 
efficiency  of  oil  exploration 
and  transportation  industries, 
enhance  remote  monitoring  of 
the  environment  and  provide  an 
emergency  signaling  system. 
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LEO  satellites  orbit  more 
closely  to  the  earth  than 
conventional  GSO  satellites. 
This  close  proximity  enables 
both  terminal  and  satellite  to 
operate  at  low  power.  LEO 
satellite  services  can  cost 
significantly  less  than 
equivalent  services  provided 
via  GSO  satellites,  because 
LEO  launch  costs  are  one^^ 
twentieth  as  expensive. 

The  United  States  WARC-92 
proposal  for  Low  Earth 
Orbiting  Satellites  Below  1 
GHz  was  straightforward:  137- 
138  MHz  and  400.15-401  MHz 
(downlink) -and  148-149.9  MHz 
(uplink).  WARC-92 
considered  this  proposal  as 
non-controversial,  because  of 
the  small  amount  of  spectrum 
requested  for  a  new 
allocation,  evidence  submitted 
to  show  that  small  LEOs  would 
not  harm  incumbent  operations, 
including  weather  satellites, 
and  the  shared  view  that  the 
two-way  data  services 
available  via  low-cost  pocket- 
sized  terminals  could  "support 
economic  development 
worldwide . " 

WARC-92  provided  "everything 
the  U.S.  wanted,  plus  more" 
for  small  LEOs: 

Developing  countries  were 
particularly  vocal  that  .  . 
.[such]  service  will  be  a  low- 
cost  tool  to  relay  messages, 
especially  in  emergency 
situations  when  ground-based 
telephone  service  is  not 
available.   .   .   .  African 
nations  also  supported  the 
allocation  because  receivers 
for  this  service  will  be 
available  at  one-tenth  the 
cost  of  hand-held  telephones 
for  [GSO]  satellite-ba^gd 
voice  communications. 

After  WARC-92,   the  FCC  made  a 
preliminary  determination 
whether  any  small  LEO 
applicant  dggerved  a  Pioneer's 
Preference  designation 
that  would  guarantee  a  future 
license.     A  Pioneer's 
Preference  provides  "a  party 
first  proposing  a  service 
through  a  spectrum  allocation 
rule  change  the  right  to 
obtain  a  license  in  that 
service  .    .    .   [ provided  the 
Commission  decides]  to 
reallocate  spectrum  and 
authorize  the  new  service." 

The  Commission  in  effect 
reduces  administrative  and 


regulatory  uncertainty  by 
permitting  the  pioneer  to  file 
its  license  application 
without  being  subject  to^^^ 
competing  applications. 
If  the  FCC  proceeds  with  a 
service  authorization  and 
spectrum  allocation, 
consideration  of  the 
innovating  party's  license 
application  will  precede  the 
filing  opportunity  for  other 
applicants.     Hence,  the  extent 
of  the  marketplace  headstart 
afforded  the  pioneer  depends 
on  the  time  it  takes  the 
Commission  to  establ^'**!  for 
non-pioneers  an  application 
filing  window,  processing , 
deliberation  and  license 
grant . 

The  Commission  tentatively 
granted  a  Preference  to 
Volunteers  in  Technical 
Assistance  ("VITA")  that  had 
proposed  to  provide  data 
communications  via  a  small 
low-Earth  orbiting  satellite 
operating  on  a  few  V|^y  High 
Frequency  channels.  The 
Commission  denied  the 
applications  of  other 
applicants  that  arguably  had 
greater  financial  and 
technical  resources .  The 
Commission  held  that  VITA  had 
demonstrated  that : 

1)  its  proposal  is 
technologically 
innovative ; 

2 )  the  innovation 
reasonably  will  lead 
to  establishment  of 
a  service  not 
currently  provided, 
or  will 
substantially 
enhance  an  existing 
service ;  and 

3)  it  had  conducted  an 
experiment ,  or 
demonstrated  the 
viability  of  its 
proposal  with 
detailed  techn^^al 
submissions . 


The  FCC  noted  that  VITA 
"clearly  was  the  first  to 
develop  LEO  data 
communications  technology  and 
to  experiment  with  the 
operation  of  an  actual  LEO 
system  to  support  data 
communicatiggs  in  the  VHF 
spectrum. " 
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The  Conunission  also  decided 
that  it  could  expedite  the 
small  LEO  licensing  process  by 
encouraging  applicants  to 
negotiate  technical  and 
regulatory  terms  under  which 
all  could  operate.  The 
Commission  has  legal  authority 
to  create  advisory  committees 

and  to  encourage  them  to 
negotiate  rg^ulatory 
solutions.  "If  consensus 

is  reached,  it  is  used  as  the 
basis  for  the  Commission's 
proposal"ggo  regulate  the 
service.  The  Commission 

believed  it  could  use  a 
negotiated  rulemaking 
arrangement  to  develop 
technical  and  licensing  rules 

for  small  LEOs,  because 
of  the  limited  number  of 
identifiable  interests,  and  a 
reasonable  likelihood  that  an 
advisory  committee  could  reach 
consensus  having  considered  in 
good  faith  the  various 
viewpoints. 

Big  LEOs 

Soon  after  WARC-92,  the  FCC 
issued  a  Notice  of  Proposed 
Rulemaking  to  modify  the 
domestic  Table  of  Frequency 
Allocations  to  incorporate 
spectrum  allocations  for  MSS 
in  the  1610-1626.5  MHz  gnd 
2483.5-2500  MHz  bands. 
While  the  FCC  tentatively 
concluded  that  "the  services 
to  be  provided  by  the  proposed 
non-geostationary  systems 
offer  the  promise  of 
significant  new  benefits  to 
both  domestic  and 
internatigyal  communications 
users,   "  the  Commission 

refrained  from  awarding  any 
Pioneer's  Preference.  The 
Commission  stated  that  "none 
of  the  five  (LEO)  proponents 
has  demonstrated  sufficiently 
that  it  merits  award  ofg| 
pioneer's  preference," 
primarily  on  grounds  that  no 
applicant  had  proposed  a 
"significant  improvement  or 
innovat iog^over  the  state  of 
the  art"        particularly  in 
light  of  the  failure  of  all 
applicants  to  provide  analyses 
demonst  rat  ing>- technical 
feasibility. 

The  Commission  also  declared 
its  interest  in  having  a 
Negotiated  Rulemaking  to 
assist  it  "in  developing 
regulations  that  will 
facilitate  the  maximum  number 
of  MSS  providers." 


Notwithstanding  the 
Co:,tmission' s  interest  in 
having  the  affected  parties 
manage  the  rulemaking  process, 
the  prospect  for  a  consensus 
decision  appears  much  less 
likely  than  in  the  case  of 
small  LEOs.     The  six 
applicants  for  a  Big  LEO 
license        have  proposed 
incompatible  transmission 
systems,  and  may  have  business 
plans  that  assume  a  certain 
amount  of  channel  capacity, 
and  hence,  a  certain  amount  of 
interference-free  frequency 
bandwidth.     Some  of  the 
applicants  may  not  want  an 
expedited  licensing  process 
that  would  impose  a  deadline 
for  launch  and  operation. 

Conclusion 

WARC-92,  along  with  the 
domestic  regulatory  activities 
that  precede  and  follow  the 
Conference,  involves  high 
stakes  decisions.     The  vision 
of  ubiquitous  communications 
via  small  handsets  cannot 
become  a  reality  without  a 
global  consensus  on  mobile 
satellite  service  frequency 
allocations.       Likewise,  the 
vision  requires  timely  action 
by  the  FCC  to  incorporate  the 
spectrum  allocations,  issue 
rules  and  license  applicants. 

The  outcome  at  WARC-92 
demonstrates  that  the 
international  process  can 
accommodate  new  spectrum 
requirements,  despite  the  lack 
of  a  consensus  going  into  the 
Conference.     On  the  other 
hand,  the  domestic  regulatory 
process,  which  emphasizes 
procedural  fairness  at  the 
expense  of  timeliness,  may 
take  years  to  run  its  course. 
The  success  at  WARC~92  means 
very  little  indeed  if  the  FCC 
cannot  follow  up  and  find  a 
way  to  evaluate  each  Big  LEO 
applicant,  resolve  technical 
incompatibilities,  equitably 
assign  the  available  spectrum 
and  award  licenses. 
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6  FCC  Red.  1914  (1991);  Report  and  Order,  6  FCC  Red.  3900  (1991); 
United  States  Dept.  of  State,  United  States  Proposals  for  the  World 
Administrative  Radio  Conference  Malaga-Torremolinas,  Spain  1992 
(Washington,  D.C.  1991). 


8.  For  an  example  of  how  the  United  States  implements 
international  spectrum  allocation  decisions,  see  Amendment  of  Parts 
2,  25,  80,  and  87  of  the  Commission's  Rules  regarding 
Implementation  of  the  Final  Acts  of  the  World  Administrative  Radio 
Conference  for  the  Mobile  Services,  Geneva^  1987,  4  FCC  Red.  4173 

See  also  Amendment  of  See,  2.106  of 


(1989);  4  FCC  Red.  7603  (1989):   

the  Commission's  Rules   to  Allocate 


the    1610-1626.5   MHz   and  the 


2483.::-2500   MHz   Bands    for   Use   by   the   Mobile-Satellite  Service, 


Including  Non-geostationary  Satellites,  ET  Docket  No.  9  2^^^  Not  ice 
of  Proposed  Rule  Making  and  Tentative  Decision,  FCC  92-358  (rel. 
Sep.  4,  1992)  (proposing  to  implement  spectrum  allocations  tor  "Big 
LEO"  mobi le  satellite  services  decided  at  the  1992  World 
Administrative  Radio  Conference). 


ERLC 


BESTCiFYAVAiLAPlE 


281 


9.  See,  e.q,  Amendment  o£  the  Commission's  Rules  vjith  regard  to 
the  Establishment  and  Regulation  of  New  Digital  Audio  Radio 
services,  GEN  Docket  No.  90-357,  Notice  of  Inquiry,  5  FCC  Red.  5237 
(1990),  Notice  of  Proposed  Rulemaking  and  Further  Notice  of 
Inquiry,  FCC  92-466  (adopted  Oct.  8,  1992) ;  outlined  in  press 
release,  1992  FCC  Lexis  5756  (Oct.  8,  1992);  creating  a  license 
application  filing  window,  DA  92-1408,  Applications  Report  No.  DS- 
1244,   1992  FCC  Lexis  5804  (rel.  Oct.  13,  1992). 


1 0 .  See  Final  Acts  of  the  Plenipotentiary  Conference,  Constitution 
and  Convention  of  the  International  Telecommunications  Union, 
Optional  Protocol ,  Decisions,  Resolutions ,  Recommendat ions  and 
Opinions,  Nice,  1989  (Geneva,  Switzerland:  International 
Telecommunication  Union,  1990).  The  Constitution  contains  the 
basic  provisions  and  purposes  of  the  ITU.  The  Convention 
complements  the  Constitution  and  addresses  more  functional 
provisions  relating  to  the  operation  of  the  ITU  and  its 
Conferences ) . 

11.  For  an  analysis  and  criticism  of  United  States  participation 
for  ITU  Conferences,  see  United  States  Congress,  Office  of 
Technology  Assessment,  The  1992  World  Administrative  Radio 
Conference  Issues  for  U.S.  International  Spectrum  Policy — 
Background  Paper ,OTA-BP-TCT-76  (Washington,  D.C.  1991). 

12.  The  International  Telecommunications  Satellite  Organization 
("INTELSAT")  is  a  global  cooperative,  formed  by  an  inter- 
governmental agreement,  with  a  mission  of  providing  ubiquitous 
satellite  communications  service  via  GSO  satellites.  See 
Multinational  Communication  Satellite  System,  opened  for  signature 
Aug.  20,  1994,  15  U.S.T.  1705,  514  U.N.T.S.  26  (19  nation  agreement 
establishing  interim  arrangements  for  a  global  satellite 
cooperative);  Agreement  Releting  to  the  International 
Telecommunications  Satellite  Organization  ("INTELSAT"),  opened  for 
signature  Aug.  20,  1971,  23  U.S.T.  3813,  1220  U.N.T.S.  21  (INTELSAT 
Agreement),  Operating  Agreement  Relating  to  the  Inter nat  ional 
Telecommunications  Satellite  Organization  ("INTELSAT"),  opened  for 
signature  Aug.  20,  1971,  23  U.S.T.  4091,  1220  U.N.T.S.  149. 

13.  The  International  Maritime  Satelli  te  Organization  ("INMARSAT") 
is  a  global  cooperative,  formed  by  inter -governmental  agreement,  to 
provide  ubiquitous  maritime  telecommiMications  to  ships  in  the  high 
seas,  with  aeronautical  and  land  mobile  services  available  on  an 
ancillary  basis.  See  Convention  of  the  International  Maritime 
Satellite  Organization,  opened  for  signature,  July  16,  1979,  31 
U.S.T.    1,  T.I.A.S.  No.  9605. 

14.  Domestic  Communications  Satellite  Facilities,  35  FCC  2d  844 
(1970)  . 

15.  See,  e.g.,  B.  Harris,  "The  New  Telecommunications  Development : 
Bureau  of  the  International  Telecommunication  Union,  7  Am.  U.  J. 
Int'y  L.  &  Pcl'y  83  (Fall,  1991);  Saunders,  Warford  and  Wellenius, 
Telecommunications  and  Economic  Development  (Washington,  D.C:  The 
World  Bank ,  1983 ) ;  Crandall  and  Flamm,  Changing  the  Rules ; 
Technological  Change,  International  Competition  and  Regulation  in 
Communications ,    (Washington,  D.C. :  The  Brookings  Inst .  ,   1989) . 

16.  In  Licensing  of  Space  Stations  in  the  Domestic  Fixed- 
Satellite  Service,  54  Rad.  Reg.  2d  (P&F)  577  (1983),  the  FCC 
ordered  domestic  satellite  operators  to  position  satellites  within 
two  degrees  of  each  other.  This  reduced  orbital  spacing 
accommodates  more  satellites  over  the  United  States  and  enables  the 
neighboring  nations  of  Canada  and  Mexico  to  operate  their  domestic 
satellites  with  wider  separation.  However,  it  required  higher 
investment  in  more  sensitive  earth  stations. 
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17,  "An  a  priori  system  of  frequency  and  orbital  position 
regulation  uses  administrative  conferences  to  subdivide  and  allot 
radio  frequencies  and  orbital  positions  to  countries  in  advance  of 
need  or  use.  On  the  other  hand,  an  a  posteriori  ["first-come, 
first  served")  system  requires  subsequent  satellite  operators  to 
coordinate  with  pre-existing  satellites  to  avoid  harmful 
interference."  Straubel,  "Telecommunication  Satellites  and  Mc^jket 
Forces:  How  Should  the  Geostationary  Orbit  Be  Regulated  by  the 
F.C.C.?"  17  N.C.  J.  Infl  L.  &  Com.  Reg.  205,   211,  n.  30  (1992), 

18.  "A  market  for  spectrum  licenses  or  rights,  if  properly 
structured,  can  maximize  both  ^allocative  efficiency'  (i.e.  prices 
bid  for  spectrum  reflect  the  costs  to  society  of  spectrum  use)  and 
•distributive  efficiency'  (i.e.,  those  who  value  the  spectrum  most 
will  use  it."  United  States  Dept.  of  Commerce,  National 
Telecommunications  and  Information  Administration,  U.S.  Spectrum 
Management  Policy;  Agenda  for  the  Future,  NTIA  Special  Pub.  91-23, 
98  (1991). 


19.  Domestic  Fixed-Satellite  Transponder  Sales,  90  FCC  2d  1238 
(1982),  af f 'd  sub  nom. ,  Wold  Comms.,  Inc.  v.  FCC,  735  F.2d  1465 
(D.C.  Cir.  1984). 

20.  The  Kingdom  of  Tonga  Advanced  Published  with  the  IFRB  a  total 
of  31  "Tongasat"  satellites  to  be  located  in  26  separate  orbital 
locations.  In  December,  1991  Unicom  Satellite,  Inc.  of  Aspen, 
Colorado  announced  a  business  arrangement  whereby  it  would  acquire 
the  rights  to  two  Tongasat  orbital  registrations.  "Tongasat 
Authorizes  Unicom  to  Use  Orbital  Slots  Over  Asia,"  11 
Communications  Daily,  No.  231,  2  (Dec.  2,  1991). 

21.  The  Plenipotentiary  Conference  ("Plenipot")  is  the  supreme 
organ  of  the  ITU  having  both  regulatory  authority  and  the  power  to 
modify  the  ITU's  Constitution  and  Convention.  It  has  been 
scheduled  in  8-10  year  increments,  but  a  1989  amendment  establishes 
a  5  year  interval  not  to  exceed  6  years.  International 
Telecommunications  Constitution,  Nice,  1989,  Art.  8.  In  addition  to 
scheduling  WARCs,  the  Plenipot  determines  general  policies, 
establishes  budgets,  elects  the  major  office  holders  of  the  ITU 
management  and  selects  which  nations  will  have  a  representative  at 
the  ITU's  executive  board  known  as  the  Administrative  Council. 

22 .  Final  Acts  of  the  Plenipotent iary_  Conference  Nice,  1989, 
Resolution  No.  1,  Future  Conferences  of  the  Union,  Sec.  1.4. 

23.  See  U.S.  WARC-92  Preparations-Second  Notice  of  Inquiry,  5  FCC 
Red.  at  6046,  App.  B. 

24.  United  States  Dept.  of  State,  United  States  Proposals  for  the 
World  Administrative  Radio  Conference,  Malaga-Tor remolinos ,  Spain, 
1992  (Washington,  D.C.  July,  1991).  [hereinafter  cite  as  U.S. 
Proposals ] . 

25.  See  supra,  n.  7. 

26.  "In  1978,  the  President  delegated  authority  to  manage  the 
spectrum  used  by  the  federal  government  to  the  Secretary  of 
Commerce  through  Executive  Order  12046.  The  Secretary  of  Commerce 
further  delegated  this  authority,  under  Department  of  Commerce 
(DOC)  Organizational  Order  10-10,  to  the  Assistant  Secretary  for 
Communications  and  Information,  who  is  also  the  head  of  the 
National  Telecommunications  and  Information  Administration  (NTIA)  ." 
U.S.  Dept.  of  Commerce,  National  Telecommunications  and  Information 
Administration,  Long  Range  Plan  For  Management  And  Use  Of  The  Radio 
Spectrum  By  Agencies  And  Establishments  Of  The  Federal  Government, 
1-1,  NTIA  Spec.  Pub.  89-22  (June,  1989).  NTIA  ''seeks  the  advice  of 
Federal  Government  agencies  through  the  Interdepar tment  Radio 
Advisory  Committee  (IRAC),  The  IRAC,  its  related  subcommittees, 
and  ad  hoc  groups  provide  information  and  coordinate  activities 
that  help  NTIA  plan  for  future  RF  requirements,  assign  frequencies, 
and  resolve  conflicts."  Id.  ac  1-2. 
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27.  See  Fisher,  "Preparing  For  WARC-92  Major  Decisions  For 
Telecommunications  In  The  21st  Century,"  5  Via  Sat,  No.  9,  49  (Sep. 

1990)  . 

28.  See  Amendment  pe  Parts  2,  22  and  25  of  the  Commission's  Rules 
to  Allocate  Spectrum  for,  and  to  Establish  Other  Rules  and  Policies 
Pertaining  to  the  Use  of  Radio  Frequencies  in  a  Mobile  Satellite 
Service,  GEN  Docket  No.  84-1234,  Report  and  Order,  2  FCC  Red.  1825 
(1986);  Second  Report  and  Order,  2  FCC  Red.  485  (1987),  on  recon. , 
2  FCC  Red,  6830  (1987),  further  recon.  den.  ,  4  FCC  Red.  6016  (1989) 
(allocating  27  MHz  of  L-band  spectrum  for  generic  mobile  satellite 
service);  Amendment  of  Parts  2,  22  and  25  of  the  Commission's  Rules 
to  Allocate  Spec>  rum  for,  and  to  Establish  Other  Rules  and  Policies 
Pertaining  to  the  Use  of  Radio  Frequencies  in  a  Land  Mobile 
Satellite  Service  for  the  Provision  of  Various  Common  Carrier 
Services,  Mem.  Op.  &  Order,  4  FCC  Red.  6041  (1989)  (licensing  a 
mandatory  consortium  of  applicants),  partially  vacated  and  remanded 
sub  nom.  Aeronautical  Radio,  Inc.  v.  FCC,  928  F.2d  428   (D.C.  Cir. 

1991)  on  remand.  Tentative  Dee.,  6  FCC  Red.  4900  (1991);  Final 
Dec,  7  FCC  Red.  266  (1992);  Amendment  of  Part  2  of  the 
Commission's  Rules  for  Mobile  Satellite  Service  in  the  1530-1544 
Mhz  and  1626.5-1645.5  MHz  Bands,  Notice  of  Proposed  Rulemaking,  5 
FCC  Red.  1255  (1990)  (proposal  to  add  33  MHz  to  the  domestically 
allocated  generic  MSS  band). 

29.  See,  e.g. ,  American  Mobile  Satellite  Corp.,  4  FCC  Red.  6041 
(1989)  (approving  formation  of  a  single  consortium  of  previously 
separate  MSS  applicants),  partially  vacated  and  remanded  sub  nom. 
Aeronautical  Radio,  Inc.  v.  FCC,  928  F.2d  428  (D.C.  Cir.  1991)  on 
remand.  Tentative  Dec,  6  FCC  Red.  4900  (1991);  Final  Dec,  7  FCC 
Red.  266  (1992). 

30 .  See  Communications  Satellite  Corp.  and  American  Mobile 
SatelTTte  Corp.  Requests  for  Interim  Waiver  of  See.  2.106  of  the 
Commission's  Rules,  5  FCC  Red.  4117  (1990). 

31.  U.S.  Proposals  at  4. 

32.  The  specific  frequencies  targeted  were  the  raidodeterminat ion 
satellite  service  frequencies  at  1610-1626.5  MHz/2483.5-2500  MHz, 
the  land  mobile  and  maritime  mobile  frequencies  at  1530-1544  MHz 
and  1626.5-1645.5  MHz,  and  the  aeronautical  mobile-satellite  and 
land  mobile  satellite  services  in  the  1545-1559  and  1646.5-1660.5 
MHz  bands. 

33.  The  United  States  also  proposed  a  secondary  allocation  for 
spaee-to-Earth  transmissions  in  the  1613.8-1626.5  MHz  band  to 
permit  spectrum  efficient  bi-directional  operation,  as  had  been 
proposed  by  Motorola,  Inc.  for  its  IRIDIUM  system. 

34.  At  the  1987  Mobile  WARC,  the  ITU  proposed  that  the  1610-1626.5 
and  2483.5-2500  MHz  band  be  reallocated  for  a  new 
radiodeterminat ion-satell ite  service,  that  would  provide  for  such 
functions  as  real  time  truck  position  reporting  to  a  central 
facility.  See,  e.g.  Application  of  Geostar  Corp.  for  Authority  to 
Construct  and  Operate  Terminal  Units  in  the  Radiodeterminat ion 
Satellite  Service,  2  FCC  Red.  1184  (1987).  The  United  States 
proposed  to  make  MSS  co-primary  with  RDSS  in  these  frequencies. 

35.  See  Monheim,  "Personal  Communications  Services:  The  Wireless 
Future  of  Communications,"  44  Fed.  Com.  L.  J.  No.  2,  335  (March, 
1992)  . 

36.  "WARC  Comes  to  an  End:  Final  Acts  Approved,"  3  PCN  News  No.  5 
1   (March  5,  1992). 

37.  The  extensive  efforts  by  CEPT  to  block  mobile  satellite 
spectrum  allocations  prompted  Ambassador  Jan  Baran,  the  United 
States  Delegation  Head  to  WARC-92  to  allege  that  "an  organized 
bloc  of  32  European  countries  .  .  .often  appeared  to  oppose  new 
technologies."  "U.S.  *Big  LEOs  Gel  Allocations  At  WARC  Largely  As 
Proposed,  But  Limits  Aimed  At  Protecting  Russian  Glonass  System 
Could  Restrict  IRIDIUM;  CEPT  Nations  Get  230  MHz  For  Future  Public 
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Land  Mobile  Service;  BSS-Sound  Gains  Worldwide  Allocation  At  L- 
Band,"  Telecommunications  Reports  12  (March  9,  1992)  (hereinafter 
cited  at  WARC-92  Summary). 

The  State  Department's  unclassified  wrap-up  cable  declared 
success,  in  "buck[ingl  the  inertia  and  caution  of  the  radio 
community,  suspicion  and  stonewalling  by  a  well-organized  European 
block  of  thirty-two  countries,  and  Russian  singlemindedness  in 
protecting  its  GLONASS  radionavigat ion  satellite  system." 
Ambassador  Jan  Barran,  "U.S.  Success  at  World  Administrative  Radio 
Conference  (WARC'92):  Wrap-up  Cable  (March  3,  1992)  (hereinafter 
cited  as  WARC-92  Wrap-up  Cable]. 

38.  WARC-92  Summary  at  4.  An  unnamed  source  alleged  that  the 
"Europeans  wanted  to  make  sure  that  a  terrestrial  system  was 
implemented  before  MSS  and  LEOs  could  serve  hand-held  terminals — 
basically,  they  were  protecting  their  manufacturers,  such  as 
Ericsson  and  Nokia."  Id. 

Even  the  State  Department  wrap-up  cable  reported: 
"The  well-organized  and  cohesive  European  ITU  members  (32  CEPT 
countries  in  all)  cane  to  the  WARC  generally  opposed  tc  the 
specific  LEO  proposals  of  the  U.S.  This  was  because  of  a  general 
Europe<in  lack  of  interest  in  mobile  satellite  services  (their 
priorities  for  WARC'92  were  terrestrial  mobile  issues),  a  European 
desire  for  more  time  io:  their  own  industrial  development  of  these 
technologies,  and/or  difficulties  with  the  specific  bands 
proposed.''    WARC-92  Wrap-up  Cable  at  para  10. 

39.  International  Telecommunication  Union,  Addendum  and 
Corrigendum  to  the  Final  Acts  of  the  World  Administrative  Radio 
Conference  (WARC-92),  Malaga-Tor remolinos ,  1992  Footnote  731X,  A+C 
p.  11.  Resolution  Com5/8  is  entitled:  Interim  Procedures  for  the 
Coordination  and  Notification  of  Frequency  Assignments  of  Non- 
Geostationary-Satellite  Networks  in  Certain  Space  Services  and  the 
Other  Services  to  Which  the  Bands  are  Allocated.  It  is  included  in 
Final  Acts  of  the  World  Administrative  Conference  (WARC-92), 
Malaga-Tor remolinos,  1992  at  101-113.  During  WARC-92,  the  United 
States  tabled  an  Information  Paper  identifying  ways  multiple  LEO 
systems  could  operate  within  a  limited  spectrum  allocation.  See 
United  States  of  America,  Information  Paper,  "Techniques  For 
Establishing  Multiple  LEO  Systems  In  The  1610-1626.5  MHz  Bands, 
Addendum  13  to  Document  12,  dated  11  February  1992,  filed  at  the 
WARC  For  Dealing  With  Frequency  Allocations  In  Certain  Parts  of  the 
Spectrum,  Malaga-Tor remolinos  Feb. /March  1992. 

40.  The  United  States  Delegation  Head,  Ambassador  Jan  Baran 
characterized  the  compromise  as  "provid(ing]  protection  of  Glonass 
and  the  opportunity  for  Russia  to  negotiate  with  one  or  more  of  the 
LEO  (satellite  operators]  to  determine  how  and  when  a  LEO  system 
will  operate  in  Russia."  Marcus,  "Delegates  Bestow  Mobile  Mandate," 

3  Space  News  No.  9,  1,20  (March  9-15,  1992).  Notwithstanding 
initial  post-WARC  euphoria,  this  coordination  requirement  may  prove 
so  difficult  that  the  "defeated"  European  bloc  n.jy  have  the  last 
laugh:  "^If  you  look  at  the  shopping  list  of  what  the  Americans 
wanted,  then  they  were  successful,'  said  Mike  Goddard,  chairman  of 
the  European  Radio  Committee  and  chief  of  the  British  delegation  to 
WARC.  *But  they  will  find,  on  taking  a  second  look,  that  there  are 
restrictions  that  will  make  things  much  more  difficult  than  they 
might  imacine.'"  Riccitiello  and  de  Selding,  "Consortium  Chaos 
Muddle  Results  of  WARC  Talks,"  3  Space  News  No.  10,  1,  20  (March 
16-22,  1992). 

41.  U.S.  Wrap-up  Cable  at  para.  13. 

4  2 .  See,  e.g. ,  Amendment  of  Section  2.106  of  the  Commission's 
Rules  to  Allocate  Spectrum  to  the  Fixed-Satellite  Service  and  the 
Mobile-Satellite  Service  for  Low-Earth  Orbit  Satellites,  ET  Docket 
No.  91-280,  Notice  of  Proposed  Rulemaking,  6  FCC  Red.  5932  (1991). 
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43.     Ijd.  at  para  9. 


44.  U.S.  WARC-92  Proposals  at  2-3. 

45.  Even  before  nations  arrived  at  the  Conference,  there  was  .> 
predisposition  to  favor  this  proposal  of  the  United  States: 
"Australia  could  accept  an  allocation  for  LEO  MSS  systems  below  1 
GHz  provided  that  it  can  be  accommodated  with  our  current  and 
planned  use  of  the  relevant  band,  and  that  adequate  protection  and 
coordinated  procedures  are  agreed  so  that  harmful  interference 
would  not  be  caused  to  existing  and  planned  national  systems." 
Department  of  Transport  and  Communications ,  Radiocommuni cat  ions 
Division,  Canberra,  Australian  Proposals  For  The  World 
Admi  nist rat ive  Radio  Conference  For  Dealing  With  Frequency 
Allocations  In  Certain  Parts  Of  The  Spectrum,  Malaga-Torremolinos, 
February  1992  9  (20  November  1991). 

46.  Id_^  at  3. 

47.  "U.S.  'Big  LEGS  Get  Allocations  At  WARC  Largely  As  Proposed, 
But  Limits  Aimed  At  Protecting  Russian  Glonass  System  Could 
Restrict  IRIDIUM;  CEPT  Nations  Get  230  MHz  For  Future  Public  Land 
Mobile  Service;  BSS-Sound  Gains  Worldwide  Allocation  At  L-Band,*" 
Telecommunications  Reports  12,  14  (March  9,  1992)  (hereinafter 
cited  at  WARC-92  Summary] .  In  addition  to  allocating  almost 
exactly  what  the  United  States  sought  the  Conference  also 
allocated,  on  a  secondary  basis,  6  MHz  at  312-315  (uplink)  and  387- 
390  Mhz  downlink  as  requested  by  the  Commonwealth  of  Independent 
States.     See  Id.  at  14. 

48.  Marcus,  "Delegates  Bestow  Mobile  Mandate,"  3  Space  News  No.  9 
at  20. 

49 .  See  Establ ishment  of  Procedures  to  Provide  a  Preference  to 
Applicants  Proposing  an  Allocation  for  New  Services,  GEN  Docket  No. 
90-217,  Notice  of  Proposed  Rule  Making,  5  FCC  Wed.  2766  (1990), 
Report  and  Order,  FCC  91-112,  6  FCC  Red.  3488  (1991)  (hereafter 
cited  as  Pioneer's  Preterence  Report  and  Order],  on  recon. ,  7  FCC 
Red.   1808  (1992). 

50.  Pioneer's  Preference  Report  and  Order  at  para  23. 

51.  Id.  at  para  32. 

52 .  Request  for  Pioneer's  Preference  in  Proceeding  to  Allocate 
Spectrum  for  Fixed  and  Mobile  Satellite  Services  for  Low-Earth 
Orbit  Satellites,  ET  Docket  No.  91-280,  Tentative  Decision,  7  FCC 
Red.   1625  (1992). 

53.  Id.  at  para  14. 

54.  Id.  at  para  15. 

55.  FCC  Asks  For  Comments  Regarding  the  Establishment  of  an 
Advisory  Committee  to  Negotiate  Proposed  Regulations,  CC  Docket 
No,  92-76,  Public  Notice,  Release  No,  DA  92-443,  7  FCC  Red.  2370, 
1992  FCC  Lexis  1968  (rel.  April  16,  1992);  see  also  Alternate 
Dispute  Resolution,  Initial  Policy  Statement  and  Order,  6  FCC  Red. 
566y  (1991), 

56.  See  Federal  Advisory  Committee  Act,  5  U,S,C,  App.  2  (1990). 

57.  See  Negotiated  Rulemaking  Act  of  1990,  Pub,  L.  101-648  (1990). 

58.  Little  LEO  Negotiated  Rulemaking  Notice,  7  FCC  Red.  at  2370. 

59 .  Some  of  the  questions  for  resolution  include  whether  to 
require  Little  LEOs  to  offer  service  on  a  common  carrier  basis, 
what  transmission  modulation  to  require,  whether  different  rules 
should  apply  to  non-commercial  systems  and  how  to  resolve  frequency 
coordination  disputes  between  Little  LEOs  and  terrestrial 
operat  ions . 
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60.  Amendment  of  Sec.  2.106  of  the  Commission's  Rules  to  Allocate 
the  1610-1626.5  MHz  and  2483.5-2500  MHz  Band  for  Use  by  the  Mobile- 
Satellite  Service,  Including  Non-geostationary  Satellites, 
Notice  of  Proposed  Rule  Making  and  Tentative  Decision,  ET  Docket 
No.  92-28,  FCC  92-358,  1992  FCC  Lexis  5094  (rel.  Sept.  4,  1992) 
[hereinafter  cited  as  Big  LEO  NPRM). 

61.  Id.  at  para  13.  The  Commission  elsewhere  stated  its  intention 
to  allocate  spectrum  and  to  promote  development  of  new  MSS  systems, 
[blecause  of  the  important  economic  and  service  innovations  that 
could  be  provided."     Id.  at  para  15. 

62.  Id.  at  para  33. 

63.  Id.  at  para  49  (rejecting  Motorola's  petition). 

64.  "Thus,  we  are  unabxe  to  discern  any  innovative  aspect  of  the 
LEO  proposals  that  would  warrant  award  of  a  pioneer's  preference  to 
any  of  the  proponents.  Based  on  the  record,  we  are  unable  to 
conclude  that  any  of  the  applicants  has  'pioneered*  the  proposed 
service  or  has  sufficiently  demonstrated  that  it  has  developed  the 
technology  used  in  its  system."  Id.  at  para  51.  The  Commission 
did  grant  experimental  authority  to  Motorola,  Elipsat  and  TRW  to 
test,  and  verify  engineering  evaluations  and  system  functionality. 

The  Commission  took  extra  time  to  consider  the  scope  and  cost 
of  the  experiments  out  of  concern  that  it  not  get  cornered  into 
granting  permanent  authority  to  experimental  licensees,  simply 
because  one  or  more  had  invested  many  millions  of  dollars  into 
operational  satellites,  capable  of  providing  commercial  services. 
See  Amendment  of  the  Commission's  Rules  Relative  to  Allocation  of 
the  "849-851/894-896  MHz  Bands,   GEN  Docket   No.    88-96,    Notice  of 

Proposed  Rulemaking,  3  FCC  Red.  2436  (1988);  Report  and  Order,  5 
FCC  Red.  3861  (1990),  on  partial  recon.  6  FCC  Red.  4582  (1991) 
(creating  rules  for  multiple  airplane  telephone  service  providers 
notwithstanding  the  previous  grant  of  a  multiple  year  experimental 
license  to  one  enterprise). 

65.  FCC  Asks  For  Comments  Regarding  The  Establishment  of  an 
Advisory  Committee  to  Negotiate  Proposed  Regulations,  CC  Docket  No. 
92-166,  Public  Notice,  Release  No.  DA  92-1085,  7  FCC  Red.  5241, 
1992  FCC  Lexis  4451  (rel.  Aug.  7,  1992). 

66.  The  FCC  placed  the  applications  of  Motorola  Satellite 
Communications,  Inc.  ("IRIDIUM")  and  Elipsat  Corp.  ("ELIPSO-I")  on 
Public  Notice  on  April  1,  1991,  Public  Notice  No.  DA-91-407. 

On  October  24,  1991,  the  Commission  issued  a  Public  Notice,  No.  DS- 
1134,  accepting  for  filing  applications  of  AMSC  Subsidiary  Corp., 
(to  modify  it  existing  MSS  authorization  to  operate  with  additional 
bandwidth).  Constellation  Communications,  Inc.,  ("ARIES"),  Ellipsat 
Corp.  (for  a  second  generation  system),  Loral  Cellular  Systems, 
Corp.    ("GLOBALSTAR")  and  TRW,   Inc  ("ODDYSEY"). 
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WARC'92  arwa  Future  Conciderationfi 


ABSTRACT 


WARC'92  has  set  the  framework  for  many  innovative  and  new  technology  applications 
and  expanded  services  and  radio  communication  uses  between  now  and  the  end  of 
the  Century.  These  include  an  array  of  mobile  services,  including  application 
of  low  earth  orbit  (LEO)  satellites  with  hemd-held  units,  telephones  and  pocket-size 
devices,  as  well  as  satellite  soimd  (digital  audio  CD  quality)  broadcasting  and 
opportunities  in  progress  to  film  quality  television* 

Use  of  radio  waves  underpins  fast  growing  industries  as  well  as  national  competitive- 
ness and  economic  performance. 

The  paper  foresees  review  of  the  "L"  and  "S"  bands  and  rationalisation  of  the 
WARC'92  allocations  later  in  this  decade. 


Int  roductiion 

World  Administrative  Radio  Conferences  (WARCs) 
have  to  take  the  long  term  perspective; 
in  particular,  they  must  establish  the  pro- 
visions to  enable  industry,  system  designers, 
planners,  manufacturers  and  service  innovations 
to  proceed  with  confidence  towards  cost 
effective  production,  service  adaptation, 
innovation,  investment  and  operation.  They 
assume  particular  importance  with  the  current 
emphasis  on  freer  markets  and  the  resulting 
search  for  world-wide  compatibility,  effective 
investment  and  more  efficient  use  of  the 
radio  spectrum. 

Uses  of  radio  waves  underpin  fast  growing 
industries,  national  competitiveness  and 
economic  performance.  Wireless  technology 
is  a  key  element  in  bringing  competition 
to  the  telecommunication  sector, 

Digitalisation  is  bringing  significant  quality 
improvements,  greater  band  widths,  enhanced 
reliability  and  stability  for  low  powered 
and  low  cost  service  applications .  There 
is  also  growing  service  connectivity,  choice 
and  flexibility  between  wireless  (radio) 
and  wired  systems.  These  advances  can  bring 
unprecedented  portability,  mobility  and 
personal      user      convenience.  They  bring 

opportunities  for  multi-purpose  use  of  spectrum 
and     facilities.  They     include  satellite 

and  terrestrial  operations  with  superior 
digital  applications.  They  extend  to  digital 
audio  sound  (up  to  CD  quality)  broadcasting 
and  for  a  huge  variety  of  quality  mobile 
services.  No  longer  is  there  the  traditional 
dependence  upon  wired  connectivity. 

Countries  demonstrated  their  degree  of  interest 
in  new  technologies  against  the  background 
of: 

existing  international  allocations  of 
radio  frequency  bands;  and 


the  difficulties  foimd  in  changing  current 
use  of  individual  frequency  bands  for 
particular  service  objectives  ond  the 
need  for  adequate  lead  times  for  change; 
and 

desire  for  introduction  of  specific  services 
in  the  short,  medium  or  long  term. 

Salieat  Points  in  tMcisions 

HF  Spectrum.  Modest  changes  were  made  in 
the  regulatory  allocation  table  for  exclusive 
shortwave  broadcasting  (200  KHz  below  10  MHz 
and  590  KHz  between  11  and  19  MHz),  The 
changes  will  become  available  for  exclusive 
use  for  broadcasting  on  1st  April  2007  and 
used  in  single  side  band  ( SSB)  transmission 
mode.  It  has  been  recommended  that  the 
date  of  31st  December  2015  for  the  general 
introduction  of  SSB  and  the  cessation  of 
double  side  bands  in  all  bands  (decided 
by  WARC  87 )  should  be  advanced  and  t>>e  revised 
date  so  decided  by  the  next  competent  Confer- 
ence. A  resolution  was  adopted  on  the  conven- 
ing of  a  future  Conference  for  the  improved 
planning  of  HF  bands  allocated  to  the  Broad- 
casting Service,  In  some  cases  the  extensions 
have  rationalised  existing  "out  of  band* 
broadcasting  use. 

MobiVe  and  Mobile  Satellite  Services,  There 
was  much  focus  on  huge  growth  requirements 
for  mobile  services  and  accommodating  diverse 
aspirations  of  particular  countries  and 
regions  j 

terrestrial  cellular  mobile  services; 

aeronautical  public  correspondence  5  MHz 
(1670-1675  and  1800-1805  MHz)  world  wide; 

Future  Public  Land  Mobile  Telecommunication 
System  (FPLMTS)  beginning  from  the  year 
2000  soTie  60  MHz  for  terminal  units  with 
provision  for  roaming  and  portability 
of  hand-held  units  world  wide  and  270  MHz 
for    the    mobile    units    with    the    CCIR  to 
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prepare  specifications  for  cormon  applica- 
tion world  wide.  Terrestrial  and  space 
technology  use  has  been  recognised,  and 
each  country  will  be  free  to  use  for 
other  puiTposes  those  portions  of  the 
bands  concerned  not  required  for  FPLMTS 
within  its  borders  ( recognising  differing 
channel  needs  between  dense  and  light 
traffic  needs);  and 

mobile  satellite  services  using  the  geo- 
stationary orbit  (GSO)  satellites,  and 
low  earth  orbit  (LEO)  satellites,  the 
latter  only  coining  to  the  forefront  recently 
for  general  service  application.  Some 
of  the  latter  extend  to  medium  earth 
orbit  (MEO)  applications. 

Some  LEO  systems,  notably  "little*  (i.e. 
non  voice  service)  LEOs,  would  provide, 
for  exarrple,  emergency,  alert,  alcirm  signals, 
position  location  for  fleet  movement,  remote 
sensing,  telemetry,  data  collection  and 
environment  monitoring,  paging,  short  recorded 
message  formats,  e.g.  15  characters,  radio- 
determination  (location)  and  slow  speed 
data  services  for  general  or  for  specialised 
systems  of  daily  messaging  for  health,  environ- 
ment education,  energy  or  related  social 
and     welfare     purposes.  Allocations  have 

been  made  in  the  VHF  bands  where  technology 
components  are  well  developed  with  primary 
and  secondary  sharing  with  other  services, 
such  as  Space  Research  and  Meteorological 
Satellite  Service.  The  way  is  open  for 
low  cost  terminals  and  minimal  operational 
costs  of  a  few  cents  per  message  operating 
24  or  more  small  satellites  will  provide 
global  coverage  through  national  gateways. 
These  satellites  are  known  as  little  LEOs. 
System  applications  are  imminent,  the  tech- 
nology having  been  proven  for  certain  applica- 
tions for  a  few  decades  and  now  set  for 
commercialisation. 

Frequency  allocations  were  made  for  "big" 
LEOs  and  would  provide  for  voice  and  high 
speed  data  cellular  systems  in  space  with 
52-66  satellites  for  voice  and  higher  speed 
data,  relay,  radio  determination  and  a  wide 
range  of  services.  These  systems  are  known 
as  big  LEOs.  Decisions  should  enable  at 
least  two  or  more  world-wide  little  LEO 
systems  to  start  up  in  the  foreseeable  future, 
subject  to  international  co-ordination  and 
avoidance  of  interference  with  other  services. 
Some  proposed  satellite  systems  extend  to 
medium  or  elleptical  orbit  applications 
beyond  5,000  miles  of  a  12  or  more  in  satellite 
cons  t  el lat  ions , 

The  Conference  realised  that  there  were 
now  good  reasons  to  have  more  extensive 
co-ordination  processes  for  the  establishment 
of  non-geostationary  satellite  systems. 
Until  now  regulatory  procedures  have  focussed 
largely  on  geostationary  satellites. 


Broadcasting  Satellite  Service  (BSS) .  After 
much  divergence  the  Conference  allocated 
on  a  primary  world-wide  basis  50  MHz  ( 1452- 
1492  MHz)  spectrum  for  the  digital  (up  to 
CD  quality)  broadcasting  through  BSS  and 
complementary  terrestrial  extensions. 

The  CCIR  had  identified  the  best  cost  effec- 
tive/quality solution  for  BSS  (sound)  in 
the  vicinity  of  1.5  GHz;  moving  upwards 
would  have  meant  additional  cost/ power  con- 
siderations of  the  order  1  to  4  to  1  to  6 
at  2.5  GHz  for  satellite  and  terrestrial 
operations,  as  well  as  delay  in  the  development 
of  BSS  sound  systems. 

Provision  has  been  made  for  early  systejn 
development  for  national  or  regional  BSS 
satellite  up  to  25  MHz  and  terrestrial  use 
before  a  pleuining  conference  around  1998, 
and  in  advance  of  the  allocated  spectrum 
being  available  for  primary  use  by  all 
countries  in  the  year  2007 .  Some  countries, 
e, g.  United  States  of  America,  Japan,  Western 
European  and  Russian  Federation^  have  kept 
open  their  interests  in  the  other  bands. 

High  Definition  Television  (HDTV) .  Because 
of  existing  use  a  common  world-wide  allocation 
for  wide-band  HDTV  was  not  achievable,  but 
Europe,  Africa,  Asia  and  Oceania  (Regions 
1  and  3)  joined  to  the  CCIR  recomrr<endation 
at  21,4-22  GHz,  The  spectrum  becomes  available 
from  1st  April  2007,  In  the  case  of  the 
Americas ,  provision  has  been  made  in  the 
17  GHz  band.  Technology  continues  to  develop 
and  HDTV  may  well  be  introduced  in  other 
bands  reserved  and  unused  in  bands  reserved 
for  the  Broadcasting  (TV)  Satellite  Service. 
For  example.  Regions  1  and  3  foresee  a  Confer- 
ence to  review  the  Broadcasting  Satellite 
Ser\'ice  Plans  emanating  from  WARC'77  and 
presumably  greater  flexibility  will  result 
to  enable  multi-purpose  use  of  the  satellite 
orbits. 

Other  Decisions,     Other  issues  include: 

improved  sharing  and  choices  in  use  of 
bands  -  fixed  and  mobile,  including  li. 
some  cases  satellite  and  broadcasting; 
more  generic  and  consolidation  wili.j  • 
mobile  satellite  services  -  land,  maritime 
and  some  aeronautical  service  allocatioiu. , 
with  continued  priority  for  safety  and 
distress  purposes; 

significant  increase  and  sharing  f  or 
earth-exploration  satellite  services 

(important  for  management  of  the  environ- 
ment )  space  research ,  inter-satellite 
and  manned  spacecraft  operations; 
alignment  of  the  equipment  maintenance 
requirements  on-board  ships  with  the 
Convention  on  the  Safety  of  Life  at  Sea 
(SOLAS)  relating  to  the  Global  Maritime 
Distress  and  Safety  System; 
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increased  uplink  pairing  (13.75-14  GHz) 
for  the  Fixed  Satellite  Service  of  special 
interest  to  INTELSAT; 

more  specific  protection  and  status  for 
Radio  Astronomy; 

adaptation  of  regulatory  provisions  for 
co-ordination  of  non-geostationary  satellite 
systems,  e.g.  low  earth  orbit  (LEO)  systems, 
with  geostationary  satellite  systems 
(GSO);  trie  i..temational  Telecommunication 
Convention  having  concentrated  so  far 
on  the  latter. 

Preparation  and  Conduct  of  Conference 

The  Conference  was  conducted  under  the  legal 
framework  of  the  Nairobi  Convention  (1982) 
as  insufficient  Members  of  the  union  have 
ratified  the  Nice  Constitution  (1989). 

The  Nice  Plenipotentiary  provided  for  a  WARC 
of  four  weeks  and  two  days  in  Spain  to  deal 
with  "Frequency  Allocations  in  Certain  Parts 
of  the  Spectrum" ,  taking  into  account 
Resolutions  and  Recommendations  of  preceding 
specified  Conferences  (Resolution  No.l, 
Plenipotentiary  Conference  Nice  1989). 

Like  all  WARCs  since  the  Plenipotentiary 
Conference,  Montreux,  1965,  WARC '92  had 
a  limited  Agenda. 

However,  the  Agenda  established  by  the  Admin- 
is  wrative  Council  in  consultation  with  Members 
of  the  Union  took  on  a  fw>re  extensive  scope 
them  originally  foreseen  in  1989. 

In  contrast  to  largely  unresolved  considera- 
tions, provisions  were  included  in  the  Agenda 
for  new  opportunities  such  as  low  earth 
orbit  and  digital  satellite  and  complementary 
terrestrial  quality  sound  broadcasting, 
space  research  services. 

No  provision  was  made  to  extend  the  dur^ftion 
of  the  Conference  nor  to  accelerate  wide 
understanding  of  the  significance  of  additional 
agenda  items  posed  for  WARC' 92. 

The  particular  seminars  and  pre-Conference 
information  exchanges  were  narrowly  focus sed. 
Even  the  timing  and  conclusions  of  the  CCIR 
report  did  not  achieve  the  expected  focus 
for  such  a  Conference. 


It  is  in^>ortant  that  ways  be  found  to  iir^rove 
the  individual  and  collective  preparations 
for  Conferences  if  adequate  confidence  is 
to  be  maintained  for  the  smooth  functioning 
for  each  WARC. 

As  regards  mobile  applications  for  geostation- 
ary and  non-geostationary  applications  (LEOs, 
MEOs),  further  consideration  of  the  extent 
of  the  frequency  allocations  in  the  "L* 
and  "S"  bands  will  undoubtedly  be  required. 
The  interaction  with  other  services  will 
remain  under  study.  It  is  likely  that  some 
rationalisation  of  the  allocations  in  the 
amended  Table  of  Frequencies  covered  by 
WARC '92  will  be  required  sooner  than  later; 
hence  the  importance  of  timely  studies, 
including  in  the  Radi ©communication  Sector. 


There  was  the  late  presentation  of  new  issues 
and  new  technical  information  on  sharing 
between      services.  Consequently      it  was 

necessary  for  the  Conference  to  reach  in 
principle  type  allocations,  with  the  CCIR 
to  carry  out  urgently  detailed  studies  on 
sharing  criteria.  This  applies  particularly 
for  LEO-type  applications,  sharing  frequency 
bands  with  other  services  using  the  geo- 
stationary orbit . 
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1.  Abstract 

This  paper  describes  an  experimental  on-line  multimedia  presentation  system  that  provides  multimedia 
information  consisting  of  sound,  full-color  still  pictures,  subtitles,  and  pointing  information  via  N- 
ISDN,  We  are  applying  this  system  to  an  on-line  karaoke  system  for  field  trials  now. 


2.  Introduction 

NTT  has  been  expanding  its  ISDN  service  area  across 
Japan,  and  has  increased  the  service  menu  since  it  first  began 
ofTering  commercial  ISDN  services  in  April  1988[l].  ISDN  is 
expected  to  have  a  great  impact  on  the  development  of  mul- 
timedia information  systems(2].  It  enables  the  implemen- 
tation of  economically  versatile  multimedia  information  ser- 
vices. The  high  transmission  capacity  of  ISDN  (high  speed 
and  multiple  channels)  will  eventually  lead  to  the  develop- 
ment of  advanced  multimedia  information  services  consisting 
of  sound,  pictures,  text,  and  data. 

Fast  transmission  combined  with  data  compression  tech- 
niques result  in  a  significant  reduction  in  the  display  time  of 
a  full-color  picture.  It  also  enables  the  transmission  of  data 
and  presentation  control  information,  such  as  pointing  po- 
sition and  synchronization  timing  for  displaying  or  changing 
pictures.  Use  of  multiple  channels  in  an  ISDN  makes  possible 
advanced  presentation  forms  such  as  visual  information  con- 
sisting of  a  sequence  of  still  pictures  accompanied  by  a  voice 
presentation  or  background  music  and  synchronized  subtitles. 

These  presentation  capabilities  make  infornation  services 
more  attractive  than  existing  analog  videotex  services.  Mul- 
timedia information  consisting  of  voice  and  pictures  can  be 
easily  developed  using  a  personal  computer  with  audio- visual 
input  devices  such  as  a  video  camera  or  an  electronic  still 
video  camera. 


3.    Design  policy 

First,  the  basic  system  features  and  requirements  are  de- 
scribed. 

3.1    Multimedia  information  on  demand 

In  a  service  that  provides  multimedia  information  on  de- 
mand, all  data  needed  for  presentation  are  provided  to  each 
terminal  from  an  information  center  over  N-ISDN.  After  in- 
putting a  request,  the  terminal  user  waits  for  the  presentation 
of  the  information  to  begin.  Thus  informat.on  must  be  pro- 
vided within  a  reasonable  amount  of  time  after  the  request. 
Therefore  the  terminal  needs  to  receive  data  from  the  infor- 
mation center  and  replay  data  at  the  same  time.  If  we  use* 
two  B  channels  for  each  information  item,  our  system  can 
provide  the  following  types  of  data. 

•  7kHz  sound 


•  full-color  still  pictures  and  subtitles 

•  pointing 

•  control  data  for  synchronization 

If  we  use  the  Hi-channel,  moving-picture  data  can  also  be 
transferred. 

3.2  Continuous  data  transfer 

If  continuous  sound  data  and  moving-picture  data  is  frag- 
mented, gaps  between  blocks  appear(3].  Therefore  these  data 
are  not  fragmented  in  our  system,  and  are  used  in  synchro- 
nization control.  Accordingly  these  data  must  be  transmitted 
isochronously. 

3.3  Economically  flexible  system  construction 

Our  system  is  designed  to  transfer  of  various  types  data 
simultaneously  and  to  control  the  timing  during  replay.  It 
must  be  possible  to  economically  change  the  CPU  perfor- 
mance, data  storage  capacity  and  number  of  line  connections 
of  the  information  center  according  to  the  amount  of  trafRc. 


4.    Features  of  system  design 

Our  system  consists  of  an  information  center,  terminals, 
and  a  multimedia  input/editing  terminal  (Figure  i).  Table 
1  lists  the  system  specifications.  Before  describing  them  in 
detail,  we  outline  the  features  of  the  system. 

4.1    Terminal  storage 

The  terminals  in  our  system  are  equipped  with  data  stor- 
age. 

4.1.1  Advantages 

There  are  two  advantages  of  a  terminal's  having  storage. 

One  concerns  service  availability.  Even  if  the  center  or 
communication  network  is  not  available  for  reaisons  such  ais 
system  trouble  or  a  center  being  busy,  service  can  continue 
to  some  extent  using  the  information  stored  in  the  terminal. 

The  other  advantage  concerns  service  cost.  The  access  traf- 
fic to  the  information  center  generally  varies  among  informa- 
tion items.  The  difference  in  the  access  frequency  among 
items  depends  the  updating  frequency.  If  the  access  traffic 
concentrates  on  information  whose  contents  are  not  updated 
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Figure  1:  Architecture  of  the  multimedia  presentation  system 


Table  1:  System  specifications 


Characteristic 

Specification 

data  type 

full -color  still  picture,  subtitle 

V 

i 

resolution 

still  picture:  640  pixels x400  pixels, 
subtitle:  640  x  200 

s 
u 
a 

gradation 

256  gradations  RGB  (3x8  bits) 

1 

codins  inethod 

still  picture:  CBTC 
subtitle:  m 

a 
u 
d 

o 

bandwidth 

50Hz  to  Mz 

coding  lethod 

SB-ADPC« 

network 

INSnet64  (2B+D).  INSnetlSOO  (23B+D,  Hll) 

frequently,  the  traffic  can  be  reduced  by  placing  the  heavily- 
accessed  information  in  the  terminal  storage.  In  this  way, 
only  information  not  stoied  in  tke  terminal  storage  need  be 
retrieved  from  the  center. 

The  access  traffic  to  the  information  center  decreases  as 
the  terminal  stor^e  capacity  increases.  To  the  extent  that 
access  traffic  decreases,  center  cost  can  be  reduced  by  us- 
ing fewer  communication  lines,  fewer  ISDN  communication 
boards,  and  less  powerful  CPUs.  While  the  cost  of  center-to- 
terminal  communication  is  lower,  the  terminal  cost  increases 
because  of  the  added  storage. 

Figure  2-1  shows  an  example  of  the  relation  between  access 
traffic  and  terminal  storage  capacity.  There  is  an  optimal  ca- 
pacity in  the  terminal  storage  concerning  the  total  system 
cost  (Figure  2-2).  This  optimal  point  depends  on  the  costs 
of  the  system  components.  It  moves  toward  higher  terminal 
storage  capacity  for  lower  terminal  storage  cost.  It  moves  to- 
ward lower  terminal  storage  capacity  for  lower  center  equip- 
ment or  communication  costs. 


Terminal  storage  Terminal  storage 


(1)  (2) 
Fi^iiro  2:  Terminal  storage  effects 


4.1.2  Menu  item  search 

If  the  menu  information  item  is  placed  in  the  terminal  stor- 
age, search  for  the  item  a  user  requires  cam  be  done  locaUy, 
reducing  center-to-terminal  communication  and  the  process- 
ing load  on  the  center.  The  information  menu  is  downloaded 
from  the  center  when  the  terminal  is  set  up  and  when  the  list 
is  updated. 

4.1.3  Updating  information  stored  in  a  terminal 

The  information  in  the  terminal  storage  that  is  reused  least 
frequently  is  deleted  when  there  is  a  shortage  of  available  file 
area.  The  information,  items  that  are  reused  more  frequently 
thus  gradually  accumulate  in  the  terminal  storage.  Another 
approach  is  to  delete  the  information  which  has  remained 
unused  for  the  longest  time.  Either  updating  method  can  be 
selected.  If  the  time  of  information  updating  in  the  center 
is  known,  the  updating  algorithm  can  include  a  function  for 
determining  which  of  the  two  updating  algorithms  :?  the  most 
appropriate. 
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4.2    Synchronization  control 

4.2.1  Synchronization  of  media 

Replay  of  various  typos  of  data  such  as  sound,  still  picturos, 
subtitles  and  pointing  is  controlled  by  synchronization  con- 
trol data.  This  control  data  is  created  ?n  the  information 
provider  combines  the  various  data  into  multimedia  informa- 
tion at  the  multimedia  input/editing  terminal.  Control  data 
for  synchronization  is  composed  of 

•  timing  for  change  from  a  still  picture  or  a  subtitle  to  the 
next  one,  and 

•  the  pointing  position  at  each  interval. 

Timing  is  described  in  terms  of  the  frame  cycles  of  a  terminal 
display  (30  frames/s).  The  count  is  reset  every  four  seconds. 
Pointing  position  data  is  provided  every  1/30  s,  so  pointing 
position  can  be  changed  at  1/30  s  intervals.  When  the  frame 
count  reaches  the  timing  point  in  the  synchronization  control 
(lata,  Ihc  terminal  changes  to  the  next  still  picture  or  subtitle. 

In  our  system,  sound  data  is  transferred  isochronously 
without  framing.  A  specific  bit  sequence  is  added  to  sound 
data  to  mark  the  data  start/pause/restart/end  position  in  a 
64kb/s  bit  stream.  Frame  counting  starts  when  sound  data 
begins  to  play. 

4.2.2  Multimedia  information  transfer 

When  an  information  retrieval  request  is  received  at  the 
center,  the  control  data  for  synchronization  (defined  in  the 
previous  section)  is  sent  to  the  terminal  first.  Then  the  vari- 
ous types  of  media  data  are  transferred  concurrently  in  real 
time  over  multiple  channels  to  the  terminal  for  replay. 

Still  picture  data  must  be  loaded  into  a  VllAM  (video 
graphic  random  access  memory)  in  the  terminal  before  the 
time  for  display.  Decoding  requires  time,  so  at  least  two 
VRAMs  are  needed.  Still  picture  data  is  transferred  from 
the  center  to  the  terminal  before  the  related  sound  data  is 
transferred.  Subtitle  data  is  also  transferred  before  the  re- 
lated sound  data. 

Lack  of  control  data  for  synchronization  or  subtitle  data 
is  a  serious  detriment  for  replay,  so  control  data  should  be 
transferred  using  an  error- free  protocol. 

4.3    Center-to-terminal  interface  protocol 
Our  system  offers  the  following  two  data  transfer  modes. 

•  The  64kb/s  (or  1536kb/s)  isochronous  mode  is  used  to 
transfer  data  to  be  replayed  continuously  without  delay 
(for  example  sound  data  or  moving  picture  data).  There 
is  no  procedure  in  layer  2  to  make  the  best  use  of  the 
transfer  capability  provided  by  layer  1. 

•  A  highly  reliable  mode  for  transferring  data  that  must  be 
error-free  (for  example  control  data  for  synchronization 
or  subtitle  data).  There  is  LAPB  protocol  in  layer  2. 

One  problem  in  using  the  isochronous  transfer  mode  is  that 
it  is  difficult  to  distinguish  media  data  and  the  commands  or 
responses  that  arc  used  to  control  data  transfer  between  tJte 
(enter  and  the  terminal.  Therefore,  commands  or  responses 
for  controlling  data  transfer  in  the  isochronous  mode  are  ox- 
changeed  over  the  related  channel  in  the  highly  reliable  mode. 
In  some  common  file  transfer  protocols,  such  as  FTAM[4]  and 
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Terminating 
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♦  optional  sequence 


Figure  3:  Command/ response  sequence  for  data 
retrieval  in  a  control  channel 

FTP[5],  it  is  possible  to  execute  only  inband  control  (com- 
mands or  responses  are  exchanged  over  the  same  channel  as 
used  for  data  transfer).  In  our  system,  each  channel  is  as- 
signed to  one  of  the  following  roles. 

•  Control  channel  =>  Commands  or  responses  that  control 
data  transfers  in  all  related  channels  are  exchanged  and 
data  is  transferred,  sharing  the  time  slots  of  the  channel. 
This  channel  operates  in  the  highly  reliable  mode. 

•  Data  transfer  channel  =>  Only  data  is  transferred.  Ei- 
ther the  isochronous  mode  or  the  highly  reliable  mode  is 
selected  according  to  the  type  of  data. 

Using  this  center- to- termin<ti  Interface  protocol,  multiple 
data  transfer  channels  can  be  controlled  by  one  control  chan- 
nel. An  example  of  a  normal  sequence  using  this  protocol  is 
shown  in  Figure  3. 

Data  is  transferred  as  a  virtual  unit  called  a  data  noHc. 
Each  data  node  is  identified  by  both  the  center  and  the  ter- 
minal. Whole  file  systems,  a  single  file,  or  a  part  of  a  file 
can  be  handled  as  a  data  node.  The  data  to  be  tr-insferred 
is  specified  by  the  data  node  name  irrespective  of  ii.s  storage 
unit,  so  the  protocol  used  in  our  system  is  more  flodble  than 
FTP  or  RCP  (Remote  CoPy). 
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Figure  5:  Hardware  configuration  of  an  information 
center 


Figure  4:  Communication  subsystem  hardware 
configuration 

5.    System  Details 

5.1    Information  center 

5.1.1  Architecture 

The  information  center  consists  of  from  1  to  4  communi- 
cation subsystems  (according  to  traffic)  and  a  management 
subsystem.  One  communication  subsystem  is  composed  of 
three  parts  (Figure  4). 

CPU  part  This  is  a  commercial  CPU  board  with  an  Eth- 
ernet interface. 

ISDN  line  control  part  This  consists  of  several  ISDN 
communication  boards,  and  can  handle  up  to  lOO  B- 
channels. 

Storage  part  This  consists  of  several  SCSI  controllers  and 
disks.  Its  configuration  is  multiple  initiator,  multiple 
target.  Data  is  transferred  in  the  synchronous  mode. 

The  center  can  h.  .c  a  modular  structure,  with  the  number 
of  ISDN  communication  boards  determined  by  the  number 
of  simultaneous  connections;  the  number  of  SCSI  controllers 
and  disks  depends  on  the  quantity  of  multimedia  data.  Each 
part  communicates  with  others  through  the  VMEbus.  The 
management  subsystem  controls  all  communication  subsys- 
tems via  Ethernet.  Figure  5  shows  a  sample  information  cen- 
ter that  consists  of  four  communication  subsystems  and  one 
marif^gcnK'ni  suh.system.  Each  communication  subsystem  has 
four  ISDN  communication  boards  and  four  SCSI  controllers. 
This  center  can  handle  3GS  B-channels  and  store  over  40  GB 
of  multimedia  information  (in  2.8  GB  disks). 


5.1.2  Software 

The  AP-level  software  is  written  in  C  and  runs  under  Sun 
Microsystems  UNIX.  The  information  center  needs  to  trans- 
fer data  over  100  B-channels  simultaneously  and  without  de- 
lay. To  achieve  this  performance  on  a  standard  UNIX  system, 
the  following  programming  techniques  are  used. 

1.  Lightweight  Process[6] 

The  center-to-terminal  communication  is  asynchronous, 
so  one  method  would  be  to  create  two  data  transfer  pro- 
cesses, one  for  sending  and  another  for  receiving,  for  each 
ISDN  channel.  However  if  this  method  is  jidopted,  the 
required  performance  cannot  be  achieved  zs,  UNIX  has  a 
high  and  variable  schedule  latency.  Therefore  our  infor- 
mation center  adopts  a  lightweight  process.  Lightweight 
processes  can  share  a  common  address  space,  so  the  cost 
of  creating  tasks  and  intertask  communication  is  sub- 
stantially less  than  for  an  ordinary  process. 

2.  Raw  Disk  I/0[7] 

Providing  multimedia  information  on  demand  requires 
units  of  data  larger  than  the  block  size  for  high-speed 
transfer  between  mer.iory  and  disk.  Thus,  the  ordinary 
"cooked"disk  I/O  of  UNIX  has  two  demerits: 

•  As  data  is  transferred  to  the  buffer  cache,  the 
amount  of  I/O  data  that  can  be  transferred  at  one 
time  is  limited. 

•  If  the  amount  of  data  is  larger  than  the  file  system 
block  size,  the  data  consists  of  several  file  system 
blocks,  which  may  not  occupy  sequential  positions 
*in  a  disk.  Therefore,  the  disk  head  has  to  be  repo- 
sitioned a  number  of  times  during  the  data  trans- 
fer from  disk.  If  these  blocks  are  contiguous,  the 
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disk  head  must  still  be  repositioned  because  of  data 
swapping. 

Therefore,  raw  disk  I/O  is  used  in  our  information  cen- 
ter. This  offers  three  advantages. 

•  First,  a  large  amount  of  data  can  be  transferred  at 
once,  because  the  buffer  cache  is  bypassed. 

•  Also,  a  large  amount  of  data  can  be  stored  sequen- 
tially on  the  disk. 

•  Finally,  processes  are  locked  in  memory,  so  swap- 
ping out  is  never  done  after  the  data  transfer  is 
finished. 

However,  using  raw  disk  I/O  has  the  demc: 't  that  more 
advanced  file  system  facilities  such  as  directories  and  au- 
tomatic file  extension  are  not  available.  In  our  informa- 
tion center,  file  management  facilities  in  which  multime- 
dia data  are  stored  in  disks  are  provided  in  the  AP-level 
program.  Multimedia  data  stored  on  disk  is  replaced 
outside  of  normal  business  hours  (automatic  file  exten- 
sion and  garbage  collection  are  not  done). 

3.  Messages(8] 

The  AP-level  software  consists  of  three  parts(Figure  6). 

A  path  control  block  This  block  issues  requests  to  an 
ISDN  communication  board. 

A  transport  control  block  This  block  relates  one 
control  chztnnel  to  data  channels  and  controls  data 
transfer  in  each  channel. 

Service  functions  This  block  manages  the  position  of 
multimedia  data  stored  on  disk,  checks  user  access 
rights,  and  so  on. 

A  message  facility  is  adopted  for  interprocess  commu- 
nications. It  has  a  low  overhead  and  high  bandwidth 
because  it  has  internal  buffers  (message  queues)  for  each 
process. 

4.  VMEbus  memory[9] 

In  a  system  where  multiple  I/O  requests  for  DMA  data 
transfer  occur  simultaneously,  the  aggregate  size  of  the 
data  transfer  buffer  often  exceeds  the  1  MB  provided  for 
DVMA  by  the  Sun  architecture.  This  is  caused  by  three 
factors.  One  is  the  1  MB  DVMA  space  limit  (Entries  for 
only  128  pages  are  provided.)  Another  is  that  DVMA 
area  one  page  greater  than  the  buffer  is  allocated  so  as 
not  to  adjoin  other  allocated  buffer  pages.  The  third  fac- 
tor is  that  if  the  I/O  buffers  used  in  AP-level  programs 
have  different  sizes,  fragmentation  often  results.  In  this 
case,  I/O  requests  for  DMA  data  transfer  are  kept  waiit- 
ing  until  sufficient  contiguous  unused  space  is  available. 

Therefore,  if  there  are  many  simultaneous  connections 
(over  10  lines),  memory  is  placed  on  the  VMEbus  and 
used  like  an  extension  DVMA  space  in  our  information 
center.  For  this  purpose,  in  tho  center,  a  buffer  for  data 
iransfei  is  mapped  to  the  VMEbus  memory  by  mmap() 
in  AP-level  programs.  Also,  special  driver  internal  func- 
tion calls,  which  are  modified  versions  of  mbsetupQ^ 
mhrckascQ  and  MD,ADDR()  obtained  by  adding  a  pro- 
cess to  judge  whether  the  buffer  is  in  the  system  memory 
or  in  the  VMEbus  memory,  are  used  in  driver  level  pro- 
grams. 


Administration 
progiara 


Service  functions 


message  queue 


Transport 
control  block 


■essage  queue 


Figure  6:  Software  structures 

5.1.3    ISDN  communication  board 

Three  kinds  of  ISDN  comunication  board,  2B-f  D,  23B-f  D 
and  Hn-f  2B-f  D,  are  available.  According  to  the  system  scale 
and  the  type  of  data  provided,  the  appropriate  boards  cam  be 
selected  and  connected  to  the  VMEbus.  The  line  interface 
protocol  provided  in  these  boards  is  shown  Table  2.  Two 
data  transfer  modes  using  B-channel  and  Hn-channel,  that 
is  the  64kb/s  (or  1536kb/s)  isochronous  mode  and  a  highly 
reliable  mode,  are  available. 

Values  such  as  the  ISDN  number,  a  sub-address,  a  bearer 
capability,  high  layer  compatibilities  and  low  layer  compati- 
bilities can  be  stored  in  the  memory  of  this  board  and  used  for 
selective  call  acceptance  and  the  default  values  for  a  SETUP 
message. 

For  the  communication  between  a  CPU  and  an  ISDN  com- 
munication board,  the  following  three  interfaces  are  used. 

VMEbus  slave  interface  —  used  when  a  CPU  writes  a 
command  to  an  ISDN  communication  board  memory 
and  reads  a  response. 

Interrupter  —  used  when  an  ISDN  communication  board 
notifies  a  CPU  that  a  response  to  the  CPU  is  written  in 
the  board  memory. 

VMEbus  master  interface  —  used  when  the  ISDN  com- 
munication board  reads  data  from  a  system  memory  or 
a  VMEbus  memory  and  writes  to  it. 

This  communication  is  illustrated  Figure  7. 

In  an  AP-level  program,  a  request  such  as  to  connect  an 
ISDN  channel,  to  disconnect  it,  or  to  transfer  data  is  is- 
sued through  system  calls  to  the  device  driver  urogram  of 
the  ISDN  communication  board.  If  several  ISD!'.  communi- 
cation boards  are  set  up  in  one  communication  subsystem, 
this  device  driver  selects  the  most  suitable  one.  This  device 
driver  also  has  the  following  three  characteristics. 
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Figure  8:  Terminal  hardware  configuration 


ISDN  coflBunication  board 
ISDN  Lines 

0  CPU  writes  a  comand  on  dual-port  neaory 

napped  to  VJIEbus  address  space. 
(D  Controller  reads  a  cooHand. 
@  DM AC  reads  data  whose  position  is  specified 

by  the  comaand  froa  CPU  meEory. 
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ISDN  Line  through  Line  Interface. 
(D  DUAC  writes  data  to  CPU  nemory. 
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position  of  data  written  by  DMAC. 
CD  Controller  interrupts  CPU. 
(D  CPU  reads  response  from  dual -port  memory. 

Figure  7:  Communication  between  CPU  part  and 
ISDN  communication  board 


1.  Asynchronous  I/O 

ISDN  data  transfer  is  much  slower  than  the  VMEbus.  It 
is  inefficient  if  an  AP-Ievel  program  that  requests  data 
transfer  is  kept  waiting  until  the  data  transfer  to  ISDN 
ends.  Thus,  asynchronous  I/O  with  the  ISDN  commu- 
nication board  is  provided  by  the  device  driver  support- 
ing O^NDELAYy  selectQ  and  ioctlQ  to  determine  which 
asynchronous  command  has  been  completed. 

2.  SCATTER/GATHER  DMA 

The  device  driver  can  set  several  addresses  to  specify  the 
positions  of  data  in  a  CPU  memory  that  are  to  be  trans- 
ferred to  ISDN,  if  SCATTER/GATHER  DMA  is  used. 
This  function  allows  64  kB  of  data  to  be  transferred  be- 
tween the  CPU  and  ISDN  communication  board  with 
only  one  command  and  response. 

3.  Management  functions 

This  device  driver  has  three  management  functions.  One 
is  holding  the  last  issued  command  and  response  and  the 
time  of  issue  for  each  channel  to  indicate  whether  the 
channel  or  the  ISDN  communication  board  is  active  or 
hung  up.  Another  is  support  for  automatic  configura- 
tion. The  third  is  deactivating  a  specified  ISDN  commu- 
nication board. 

Up  to  eight  ISDN  communication  boards  can  be  installed  in 
one  communication  subsystem. 

5.2  Terminal 

The  terminal  is  a  personal  computer  with  an  ISDN  in- 
terface,  a  still-picture  CODEC»  VRAMs  for  the  pictures,  a 
sound  CODEC,  a  speaker  and  storage  equipment.  Multime- 
dia data  transferred  from  the  information  center  is  stored 
locally.  When  a  user  requests  the  same  data  again,  the  ter- 
minal can  replay  it  without  connecting  to  the  center.  Figure 
8  shows  the  terminal  configuration.  The  terminal  provides  a 
number  of  facilities  (Table  3).  The  control  software  is  written 
in  C  and  runs  under  MS-DOS. 
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Table  3:  Terminal  Facilities 


Catej?ory 

Facilities 

Operation 
interface 

•  displaying  service  menu 

•  interpreting  a  user  request 
(retrieve,  start,  stop,  cancel,  etc.) 

Network 
control 

•controlling  center- to- tern ina I  connection 
using  ISDN  CS 

-  automatic  rediall.ng  i\en  the  center  is  busy 

-  selection  for  call  acceptance 
(checking  infonation  elements) 

-  holding  default  values  for  SETUP  message 

Receiving 
and 
storing 

•  receiving  data  froii  ISDN 
•storing  data  in  the  terainal  storage 

•  loading  data  if  data  of  a  request  is  stored 

Replaying 
nul timed ia 
infornation 

•decoding  still  picture  data,  subtitle  data 

and  sound  data 
•displaying  still  pictures,  subtitles  and 

pointing  in  synchronization  with  sound 

File 

nanageaent 

•file  area  lanagenent  of  the  terainal  storage 
-  autoaatic  deletion  of  least-accessed  file 

Maintenance 

•  receiving  and  storing  aaintenance  data  sent 
from  a  center 

-  list  or  lenu  of  infornation  iteas 

-  terminal  setup  infornation 
'  logging  data 

5.3    Multimedia  input/editing  terminal 

Multimedia  data  is  stored  in  the  information  center  as  two 
files.  One  is  sound  data,  and  the  other  is  a  compound  multi- 
media file  consisting  of  still  pictures,  subtitles,  pointing  data 
and  control  data  for  synchronization.  These  two  files  are 
made  at  a  multimedia  input/editing  terminal,  by  the  follow- 
ing procedure. 

1.  Compress  sound  data  previously  recorded  to  a  dig- 
itally coded  sound  data  file  using  the  SB-ADPCM 
CODEC[10]. 

2.  Compress  a  still  video  frame  previously  recorded  from  a 
video  recorder  or  a  still  video  camera  to  a  digitally  coded 
picture  data  file  using  the  GBTC  CODEClH). 

3.  There  are  two  methods  for  handling  a  subtitle.  In  one, 
the  subtitle  is  compressed  to  3Ln  MMR  coded  still  picture. 
In  the  other  method,  the  subtitle  is  handled  as  character 
code  text.  The  subtitle  data  file  can  be  made  by  either 
method. 

•I.  While  listening  to  the  sound  generated  from  the  file, 
spcafy  the  liming  for  changing  to  the  next  still  picture 
or  subtitle,  and  specify  the  pointing  position.  The  lim- 
ing data  is  revised  to  provide  a  margin  for  transfer  delay 
and  decoding  time,  and  then  stored  as  a  synchronization 
control  data  file.  The  pointing  positions  are  sampled  ev- 
ery 1/30  s  and  stored  as  a  pointing  data  file 

5.  ""he  picture,  subtitle,  synchronization  control  and  point- 
in^  data  files  are  concalenal'  d  to  form  a  co;i pound  file 
(Figure  9). 

6.  The  sound  data  file  and  the  compound  file  arc  trans- 
ferred via  LAN  or  a  magnetic  optical  disk  to  be  stored 
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•\  Subtitle 
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!  *;n 

Picture 

".Picture 

CI  . 

Transfer  order 


Figure  9:  The  non-sound  compound  file  format 

in  the  information  center. 

The  hardware  configuration  of  the  multimedia  in- 
put/editing terminal  is  almost  the  same  as  a  terminal  with 
a  video  camera  and  a  tape  recorder.  The  control  software  is 
written  in  C  and  runs  under  MS-DOS. 

6.  Application  to  Karaoke 

We  are  applying  the  multimedia  presentation  system  to  an 
on-line  karaoke  system  for  field  trials.  Over  ordinary  stand- 
alone karaoke  systems,  it  has  three  advantages. 

•  First,  it  eliminates  the  laser  disc  or  compact  disc  pressing 
cost,  transportation  cost  and  installation  space. 

•  Second,  users  can  sing  new  songs  earlier. 

•  Finally,  the  information  provider  can  know  how  many 
times  each  song  is  sung. 

The  information  center  currently  consists  of  two  communica- 
tion subsystems  and  12  HDs,  and  can  store  up  to  2000  songs. 

7.  Conclusion 

The  number  of  ISDN  subscriber  lines  has  increased  greatly, 
the  services  using  it  are  mainly  G4  facsimile,  realtime  face- 
to-face  video  communication,  and  file  transfer.  Multimedia 
information  services  are  not  so  common.  Several  multimedia 
information  systems  have  already  been  introduced,  and  most 
of  them  operate  either  as  standalones  or  via  LANs. 

The  multimedia  presentation  system  is  developed  to  pro- 
vide multimedia  information  for  public  services.  Using  a 
modular  structure  for  the  center,  it  can  be  built  economically. 
In  this  system,  multiple  channels  are  used  simultaneously  for 
center- to- terminal  data  transfer,  the  number  of  channels  de- 
pending on  the  type  of  information  provided. 
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1.  ABSTRACT 


This  paper  describes  an  innovative  approach  to  the  development 
and  implementation  of  network  architecture's  for  the  Information 
Age.     An  overview  of  a  study  undertaken  by  Southwestern  Bell  with 
the  assistance  of  several  equipment  suppliers  and  a  subsequent 
test  bed  is  discussed.     Unique  ways  of  approaching  the  movement 
of  information  for  self-healing  public  networks  are  outlined. 


2.   THE  PUBLIC  INFORMATION  NETWORK 

2.1  "DIGITAL  CITY"  STUDY 

In  a  recent  study  by  Southwestern  Bell 
Telephone;  referred  to  as  "Digital 
City,"  a  plan  to  address  the  transition 
of  the  existing  network  to  a  public 
information  networking  architecture 
with  inherent  self-healing  capabilities 
was  undertaken.     As  used  in  this 
context,  public  information  networking 
refers  to  the  future  network 
infrastructure  that  will  provide 
access,   transport,  and 
interconnectivity  for  voice,  data, 
image,   and  broadband  communications. 

One  of  the  basic  assumptions  made  in 
the  Digital  City  study  is  that  a  public 
network  provider  has  as  one  of  its 
goals  to  become  a  public  information 
networking  provider.     The  needs  of  the 
customers  of  public  network  providers 
have  become  exceedingly  more 
sophisticated.     No  longer  does  one 
expect  to  provide  only  locally  switched 
voice  services  but  also  high  bit-rate 
data  transport  as  well  as  video  and 
imaging  services.     These  customers 
practically  rely  on  the  public  network 
for  day  to  day  survival.     For  example, 
large  end  users  such  as  financial  and 
brokerage  institutions  and  airlines  can 
lose  significant  revenues  due  to 
network  downtime.     Estimates  ranging 
from  $2  million  to  $5  million  per  hour 
of  network  downtime  for  such  firms  have 
been  widely  publicized.     For  the 
network  providers  to  achieve  the 
objective  of  becoming  a  public 
information  networking  company,   it  must 
be  recognized  that  the  current  public 
network  technology,   architecture,  and 
rate  structures  do  not  allow  the 
present  network  to  adequately  address 
the  changes  needed  to  provide  public 
information  networking. 


The  question  that  must  then  be  asked  is 
"How  does  one  change  the  current 
network  infrastructure  into  an 
information  network  infrastructure  that 
can  access  and  transport  all  kinds  of 
information  as  easily  as  it  accesses 
and  transports  voice  services?"  Self- 
healing  is  one  of  many  key  components 
that  must  be  include.**  within  th2  public 
information  networking.  However, 
deploying  self-healing  networks  for 
that  sole  purpose  may  not  be  the  v/isest 
of  decisions.     Various  network 
topologies  will  provide  self-healing 
capabilities.     The  key  as  demonstrated 
in  the  Digital  City  study  is  the 
ability  of  the  public  network  provider 
to  use  a  topology  that  provides 
ubiquitous  access  to  a  multitude  of 
narrow  and  broadband  services  while 
providing  self-healing  capabilities. 

One  of  the  most  common  questions  asked 
when  addressing  the  transition  of 
networks  is,    "What  service  demands  will 
drive  the  deployment  of  this  new 
network?"     Will  the  transport  of 
medical  images  be  the  driver?  Is 
sufficient  bandwidth  available  for  the 
delivery  of  video  or  high  definition 
television?     But  the  most  probing 
question  is,   "Will  one  have  a  public 
network  infrastructure  in  place,    in  a 
timely  fashion,   to  meet  these  needs," 
The  information  network  can  be  compared 
to  the  highway  system  while  information 
services  can  be  compared  to  t    '  cars 
and  the  trucks  that  run  over  that 
highway.     The  placement  of  a  modern 
public  information  network 
infrastructure  is  a  necessary  step  to 
allow  information  services  to  be 
networked  ubiquitously  across  a 
metr-opolitan  area  and  the  world. 
The  question  then  becomes,   "Does  one 
wait  for  the  development  of  these  new 
services  or  does  one  proceed  with  the 
implement  tion  of  a  new  network 
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infrastructure?"    Also,  with  the 
decision  to  proceed,  do  you  begin  with 
construction  of  nodal,  transport,  or 
access  elements?    The  Digital  City 
study  answered  some  of  these  question 
with  surprising  results. 

The  vision  of  Digital  City  is  to  create 
the  premier  Information  Age  city  of 
tomorrow  by  providing  a  modern  public 
information  network  to  an  entire  metro- 
market  area  using  state-of-the-art 
technologies  and  concepts. 
Technologies  that  would  be  used  include 
fiber  optics.  Signaling  System  7, 
Integrated  Services  Digital 
Network ( ISDN) ,  Broadband  ISDN{BISDN), 
packet  switching,   and  Synchronous 
Optical  Network (SONET)  elements.  The 
plan  envisions  the  simultaneous 
deployment  of  these  advanced 
technologies  throughout  a  market  area 
to  make  public  information  networking 
capabilities  available  ubiquitously. 

3.  FUNCTIONAL  CHARACTERISTICS  OF 

INFORMATION  NETWORKING  ARCHITECTURE 

An  information  network  architecture  for 
the  future  should  have  the  following: 

Flexibility  -  The  network 
architecture  must  be  service 
ready (i.e.,  it  should  be  rich  and 
robust  enough  to  provide  a  wide 
spectrum  of  services  at  a  moments 
notice) .    A  network  that  provides 
ubiquitous  access  to  nearly 
unlimited  bandwidth  to  the  customer 
is  envisioned.     This  bandwidth  will 
be  provided  on  a  demand  basis  as 
opposed  to  a  dedicated  circuit 
basis.     The  network  will  also  need 
to  be  able  to  migrate  and  evolve 
with  only  minimal  disruption  in 
service.     It  also  will  have  open 
interfaces  which  would  make  the 
resources  of  the  network  available 
to  a  variety  of  devices. 

•    Manageability  -  The  network  must  be 
easily  manageable.     This  would 
require  on-line,   real-time  circuit 
provisioning  and  dynamic  circuit 
setup  and  tear  down  for  facility 
management.     Switched  (shared) 
resources  will  be  managed  via 
flexible  and  rapid  routing 
techniques.     This  will  maximize 
network  utilization  while  minimizing 
forecasting  and  traffic  engineering 
effort.       In  order  to  maximize 
manageability,   there  should  be  a 
maximal  integration  of  services  on  a 
transport  level  to  further  simplify 
Operations,  Administration,  and 
Maintenance  (OA&M) . 


•  Fault  Tolerance  -  The  network,  i.e., 
switching  and  transport,  must  be 
self-healing.    All  faults  should  be 
transparent  to  the  customer. 

•  Cost  Effectiveness  -  Most 
importantly,  the  network 
architecture  must  be  cost  effective 
and  give  excellent  price 
performance,     this  implies  among 
other  things  low  unit  cost,  graceful 
growth  and  rearrangements,  and  the 
ability  to  drive  distance  elements 
out  of  the  cost  structure. 

4.  PHYSICAL  ARCHITECTURE 

The  public  network  that  many  of  us  are 
familiar  with  provides  a  user  with  the 
ability  to  move  information  with 
relative  ease.     It  can  best  be 
described  as  a  point-to-point 
channelized  traffic  network.  The 
nodes,   in  this  case  Central  or  End 
offices,  are  connected  by  high  capacity 
trunks  in  a  point-to-point 
architecture.     This  type  of  network  is 
often  referred  to  as  a  "Star-Mesh" 
topology (see  Figure  1) .     In  existence 
for  over  a  hundred  years,  the  "Star- 
Mesh"  network  performs  its  job  quite 
well.     The  requirement  to  deliver  voice 
or  voice  grade  services  places  no  undue 
burden  on  this  type  of  network.  The 
trunks  that  connect  these  nodes  were 
originally  and  up  until  a  few  years  ago 
based  on  metallic  or  copper  technology. 
In  fact,   if  it  was  not  for  operational 
and  maintenance  savings  these  trunks 
would  most  likely  have  remained 
metallic.  However,  with  the  need  to 
move  new,  more  bandwidth  intensive 
ti'pes  of  information,   i.e.,  imaging, 
video,  and  data,   a  new  transport  media 
becomes  essential.     The  aim  of  the 
Digital  City  study  and  Project 
Lindbergh  is  to  establish  a  fiber  based 
transport  infrastructure.     Fiber,  the 
medium  of  choice,   is  capable  of 
handling  large  amounts  of  bandwidth  at 
a  very  low  cost.     Once  the  initial 
physical  fiber  is  deployed,   it  does  not 
have  to  be  reinforced  when  additional 
capacity  is  required.     Therefore,  the 
incremental  facility  cost  associated 
with  each  DSO  channel  is  reduced  as  the 
transmission  system  speeds  and 
utilization  increase.     Figure  2 
illustrates  this  cost  advantage  of 
fiber  facilities  over  traditional 
copper  Tl  facilities. 

A  100  to  1  facility  cost  reduction  per 
DSO  can  be  gained  at  high-fiber 
utilization  levels.     With  the 
availability  of  higher  bit  rate  (and 
more  cost-effective)   systems,  coupled 
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with  a  high  utilization  associated  with 
ring  architectures,  analysis  indicates 
further  cost  savings.     This  attribute, 
coupled  with  the  self-healing 
capabilities  offered  ring 
architectures,  led  to  structuring  the 
target  architecture  around  ring 
topologies. 

The  next  question  to  be  answered  is  the 
type  of  ring  topology  that  is  best 
suited  for  a  given  metropolitan  area. 
Economic  analysis  indicates  multi-ring 
configurations  could  yield  significant 
cost  savings  over  single  ring 
architectures . 

The  key  feature  of  the  Digital  City  and 
Project  Lindbergh  architecture,  as 
depicted  in  Figure  3,   is  that  all  the 
service  elements  and  other  network 
resources  will  be  connected  to  the 
fiber  backbone,   "Transport  Network." 
These  elements  include  various 
switching  elements,  network  data  bases, 
service  nodes,  operations  support 
centers  as  well  as  gateways  to  other 
networks  and  enhanced  service 
providers . 

The  ring  architecture  will  also  be 
extended  into  the  distribution  network 
to  serve  selected  end  users.  This 
architecture  will  allow  for  efficient 
transport  of  the  entire  spectrum  of 
services  from  Plain  Old  Telephone 
ser\:.je   (POTS)   to  broadband.     It  is 
envisioned  that  this  ring  may 
ultimately  be  non-channelized, 
connectionless,   and  fully  packetized 
for  traffic  that  is  today  circuit 
switched.     The  endpoints  of  the  network 
provide  access  to  the  network  from 
customer  or  other  networks.  These 
points  are  defined  as  Access  Nodes. 
Switching  nodes  provide  for  the 
connection  of  "circuits"  and/or 
"channels."  i.e.,  DSO,  DSl,  or  DS3,  on 
an  automated  basis,  service  nodes  will 
provide,  service  features/capabilities 
based  on  a  combination  of  software 
parameters   (translations)   and  signaling 
information. 

Until  high-speed  protocols   (which  would 
make  multi-gigabit  connectionless  or 
clear  channel  single  rings  possible) 
become  economical  and  feasible,  the 
Focused  Bandwidth  concept,  as  shown  in 
Figure  4,  can  be  used  to  provide  a 
multitude  of  services,   such  as  ISDN  and 
MANs,   and  manage  large  bandwidth 
networks.     This  is  because  the  ring 
with  focused  bandwidth  provides  for  the 
transport  integration  of  all  services. 
For  example.  Switched  Multi-megabit 
Data  Service  (SMDS)  as  provided  by  MANs 


and  their  interconnection  via  BISDN  or 
directly  via  the  fiber  node  will  be 
supported. (see  Figure  5) 

MAN  nodes  would  communicate  by  means  of 
dedicated  DS3   (or  SONET)  channels  on 
the  ring  (i.e.,   focused  bandwidth). 
Packets  or  Cells  will  be  transported  on 
the  ring  transparently.     In  addition, 
focused  bandwidth  offers  the  ability  to 
offer  services  ubiquitously.  For 
example,   in  the  case  of  ISDN,  a 
customer  can  be  anywhere  in  the  market 
area  and  still  be  served  from  any  one 
of  a  select  number  of  offices  merely  by 
traversing  the  ring  (see  Figure  6) . 

In  summary,  the  recommended 
architecture  for  Digital  City  and 
Project  Lindbergh,   shown  in  Figure  3, 
is  a  multi-ring  "Transport  Network" 
connecting  smaller  access  rings. 
Switch  Node,  Service  Nodes,  enhanced 
service  providers,  and  gateways  with 
existing  star-mesh  networks.  Focused 
Bandwidth  will  be  used  in  an  interim 
period  for  the  delivery  of  both 
broadband  and  narrowband  services. 

5.   IMPLEMENTATION  STRATEGIES 

Southwestern  Bell  is  currently  planning 
an  ambitious  trial  of  advanced 
telecommunications  in  the  St.  Louis 
area.     The  trial  is  called  Project 
Lindbergh,  echoing  the  technical 
achievements  embodied  in  the  Spirit  of 
St.  Louis  and  reflecting  the  intent  to 
demonstrate  telecommunication  services 
and  applications  that  have  not  been 
shown  before. 

This  project  is  a  combined  effort  of 
Southwestern  Bell,   a  3 imited  number  of 
customers  and  various  vendors  of 
telecommunication's  equipment.  These 
vendors  are  in  the  process  of 
developing  prototype  equipment  that 
will  deliver  such  technologies  and 
services  as  Frame  Relay,   ISDN,  and 
Broadband  ISDN. 

The  trial  u:  es  fiber  optics  and 
advanced  switches  installed  in  the 
Southwestern  Bell  Telephone  network  to 
serve  advanced  applications  of  key 
customers.     The  spectrum  of 
applications  proposed  for  the  trial 
extend  from  simultaneous  voice  and  data 
connections  to  switched  full-motion 
video  and  high  resolution  imaging. 

It  is  expected  that  Project  Lindbergh 
will  last  through  1994.  Southwestern 
Bell  customers  who  have  announced 
participation  in  the  project  are 
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Mallinckrodt  Institute  of  Radiology 
(MIR) /Barnes  West  and  Monsanto. 


6.  CONCLUSIONS 

The  Information  Age  is  upon  us  and  some 
momentous  decisions  must  be  made.  How 
a  nation  responds  to  the  demands  of  the 
Information  Age  will  impact  its  future 
competitiveness  well  into  the  next 
century.     The  new  public  communications 
infrastructure  which  must  be  built  is 
closely  analogous  to  a  nation's  highway 
and  airport  systems.     Just  as  the 
transportation  infrastructure  was  a  key 
to  leadership  in  the  Industrial  Age, 
the  communications  infrastructure  will 
be  the  key  to  competitiveness  in  the 
Information  Age. 
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Fig.  1. Transport  Architecture 


Fig.  2.  Economic  Trends  -  Fiber  vs.  Copper 
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Fig.  3.  Digital  City  Network  Architecture 
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Fig.  4.  Focused  Bandwidth 
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Fig.  6.  ISDN  Functionality 


BROADBAND  DELIVERY  ACROSS  THE  LAST  MILE 


Dr.  Reg  A.  Kaenel 
WavePhore,  Tempe,  Arizona  USA 


ABSTRACT 

This  paper  teaches  the  technique  of  transparently  piggy-backing 
high-speed  data  over  television  signals  for  the  purpose  of  cost- 
effectively  overcoming  the  stifling  broadband-access  problem  in  the 
local  loop  (which  is  often  referred  to  as  the  last  mile  of 
telecommunications,  where  this  problem  is  naggingly  critical),  and 
the  high  cost  of  long-distance  broadband  transmissions,  especially 
when  operating  in  a  bursty  fashion. 


An  Innovative  Multiplexing  Technology  for 
Television  Signals 

WavePhore,  Inc.,  developed  a  cost- 
effective  technique  for  transparently 
pi99y  backing  high-speed  data  on 
television  signals.  This  technique  was 
named  Data-Over-Video  multiplexing.  It 
is  functionally  similar  to  the 
conventional  technique  of  transmitting 
data  (e.g.  TeleTex)  during  the  vertical 
blanking-interval  of  television  signals 
(VBI)  ,  except  that  it  does  such  piggy- 
backing at  high  speed  and  without 
involving  this  interval  or  any  other 
functionally  significant  part  of  this 
signal   (Figure  #1) . 

It  accomplishes  this  piggy-backing 
by  inserting  data  at  baseband,  while 
avoiding  the  VBI  as  well  as  the  front  and 
back  porches  of  television  signals. 
Thereby,  it  relies  on  technical 
principles  developed  by  the 
telecommunications- industry  over  the 
years  for  the  purpose  of  ensuring  the 
efficient  use  of  transmission  capacities. 
Detail  can  be  witnessed  and  discussed  at 
WavePhore 's  headquarters  in  Arizona. 

But  unlike  conventional  transmission 
systems,  this  data  is  encoded  by  a 
proprietary  (as  well  as  patented) 
technique  that  makes  the  encoded  data 
invisible  to  commercial  television  sets. 

Transmission  Options  for 
Telecommunications 

Today,  telephone  circuits  reach 
virtually  everyone  in  the  industrialized 
world.  These  circuits^  were  originally 
designed  to  selectively  interconnect  any 
two  telephone-subscribers  by  channels 
with  a  capacity  of  3  kHz  in  spectral 
bandwidth,  suitable  for  the  transmission 
of  electronic  facsimiles  of  acoustical 
speech  signals.  Circuit-switching  is  the 
selection  mechanism  by  which  these 
channels  can  be  physically  interconnected 
on  demand  at  s^^itching-nodes  (called 
switching-centers)  for  the  duration  of 
the  connection. 

Most  contemporary  telephone  circuits 
are  implemented  from  pairs  of  twisted 
copper    wires,    especially    in   the  local 


loop  which  connects  the  subscribers  with 
switching  centers.  Over  short  distances, 
these  pairs  are  capable  of  supporting 
data  rates  into  the  MBit/sec  range,  using 
modern  modulation  and  encoding  techniques 
which  are  embodied  in  modems  . 
Bandwidth-restrictions  are  often  spliced 
into  these  pairs.  This  is  done  mostly  in 
rural  areas  for  the  purpose  of  improving 
transmission  quality  and  reducing  cost^ 
But  these  non-contiguous  pairs  of  wires 
can  no  longer  support  those  higher  data 
rates . 

Exploiting  the  high  bit-rate 
capability  of  pure  copper  pairs  of  wires, 
telephone  circuits  are  being 
electronically  enhanced  to  offer  what  is 
known  as  Integrated  Services  Digital 
Network  (ISDN)  service.  This  service 
provides  a  pair  of  64  kBit/sec  bearer- 
channels,  plus  an  8  kBit/sec  data 
channel,  amounting  to  a  composite  bi- 
directional throughput  of  136  kBit/sec. 
It  is  accomplished  by  installing  suitable 
modulation/multiplexing/encoding  devices 
at  both  ends  of  each  wire-pair 
interconnecting  subscribers  and  switching 
centers. 

Packet-switching     is     a  different 
switching-mechanism.  Here,  messages 

(usually  data^)  are  routed  at  switching 
nodes  according  to  their  destination- 
labels.  This  is  akin  to  the  postal 
service  handling  mechanical  packages.  It 
gave  rise  to  value-added  data-networks 
(VANS)  transporting  electronic  packages. 
Today,  such  VANs  are  serving  hundreds  of 
"sites  and  users  across  the  nation  by  way 
of  conventional  telephone  circuits. 
These  VANs  are  eminently  suitable  for 
requesting  information,  authoring 
documents,  and  entering  edit  data  from 
remote  sites.  But  because  of  their 
reliance  on  telephone  circuits  which 
limit  the  data-rate  to  typically  2400 
Bit /sec,  they  are  quite  inadequate  for 
returning  full  pages  of  information,  such 
as  modern  multi-media  objects^. 

Only  major  facilities  (e.g. 
universities  and  libraries)  and  high- 
density  communication  centers  (e.g. 
cities)  are  interconnected  by  broadband 
circuits.  These  circuits  may  have  a 
spectral  width  in  the  hundreds  of  MHz  in 
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order  to  equip  them  with  the  capacity 
necessary  for  transporting  the  expecting 
telecommunications  traffic  in  various 
forms  of  multiplexing^.  Such  a  capacity 
usually  makes  those  centers  hubs  of 
broadband  telecommunication.  And  their 
broadband  capability  allows  them  to 
operate  telematic  libraries  as  well  as  to 
become  brokers  for  information  they 
obtain  from  elsewhere. 

But  in  the  loca  1  loop ,  the  on  ly 
viable  pervasive  high-speed  transmission- 
options  are  the  television  networks  (i.e. 
over-the-air  broadcasting,  cable- 
television,  as  well  as  satellite 
circuits)  which  are  intrinsically  broad 
band  and  have  achieved  a  level  of 
pervasiveness  comparable  to  that  of  the 
telephone.  Some  networks  provide  6  MHz 
television  channels  (e.g.  those  used  by 
over-the-air-broadcasting  stations) , 
others  carry  channels  of  hundreds  of  MHz 
in  spectral  width  (e.g.,  cable- 
television)  .  Importantly,  these  networks 
exist  today  even  where  the  much  slower 
ISDN  services  are  not  yet  available.  All 
other  options  of  the  local  loop  are  not 
pervasive  since  they  consist  mainly  of 
customized  point-to-point  circuits  (such 
as  micro-wave  links)  which  are  usually 
unduly  expensive  and  costly  to  maintain. 

How  to   Switch;    By  Broadcasting  Labeled 
Messages 

Virtually  all  existing  television 
networks  are  of  the  broadcasting  type. 
After  all,  these  networks  were  originally 
designed  to  uniformly  supply  all 
subscribers  with  the  same  television 
signals . 

But  broadcasting  media  are  also  the 
fundamental  mechanism  for  selectively 
interconnecting  subscribers  who  are 
connected  to  these  media  (known  as 
switching) .  This  is  accomplished  by 
labeling  each  message  injected  into  these 
media,  where  each  label  designates  the 
intended  destination,  in  combination  with 
using  receivers  that  filter  out  only  the 
messages  addressed  to  them. 

Accordingly,  broadcasting  networks 
can  intrinsically  satisfy  all  types  of 
interconnection  requirements,  from  the 
point-to-point  requirement  of  basic 
telephony  to  the  point-to-multipoint 
requirement  of  broadcasting. 

Application  of  VavePhore's  Multiplexing 
Device  for  High-Speed  Transmission  Over 
Broadband  Television-Networks 

Most  television-networks  have 
transmission-capacities  that  lay  idle. 
These  idling  capacities  are  usually  only 
portions  of  television-channels  (e.g.  in 
the  time-domain  during  the  blanking 
interval,  or  in  the  frequency  domain) , 
rarely  whole  channels  since  these 
channels  are  becoming  increasingly 
scarce.  WavePhore's  proprietary  data- 
over-  video    technology  cost-effectively 


harnesses  idling  portions  of  the 
frequency  domain.  And  it  does  this  in  a 
uniquely  broadband  fashion,  thereby 
providing  a  high-speed  data-channel 
transparently  on  top  of  television 
signals  with  an  area-coverage  equal  to 
that  of  these  signals. 

Today,  data  rates  of  about  4  00 
kBit/sec  have  been  realized.  This  is 
nearly  three  times  the  composite  data- 
rate  of  ISDN.  But  it  is  available  today, 
even  where  ISDN  is  not.  And  it  offers 
the  promise  of  achieving  data  rates  of 
about  1.5  MBit/sec  (i.e.  Tl)  in  the  near 
future,  which  ISDN  does  not. 

For  sure,  investments  in  broadband 
local  loops  will  arrive  with  the 
installation  of  ubiquitous  optical  fibers 
and  the  provision  of  B-T-^DN  (broadband 
ISDN  service)  .  But  this  will  take  at 
least  another  decade  r*nd  when  it  occurs, 
it  will  not  instantly  obsolete  existing 
facilities  because  of  the  massive 
installed  base  of  equipment  depending  on 
them.  This  ensures  that  applications  of 
existing  facilities  will  have  a  useful 
life  way  into  the  next  century.  And  it 
provides  an  attractive  (i.e.,  cost- 
effective)  window  of  opportunity  for  the 
data-over-video  technology. 

Illustrative  Applications  of  This 
Multiplexing  Technology 

We  have  been  pursuing  several 
applications  of  the  WavePhore  Data-Over- 
Video  technology  where  opportunities  for 
significant  improvements  through  the 
pervasive  high-speed  delivery  of  data 
were       identified.  One      of  these 

opportunities  is  targeted  at  enhancing 
the  educational  process  by  delivering 
library-material  in  user-friendly 
facsimile  form  to  wherever  it  is  needed, 
and  by  adding  the  personal  touch  (of 
small  classes)  to  lectures  with  mass 
audiences  (e.g.  televised  lectures) . 
This  project  is  a  joint  venture  between 
WavePhore,  inc.,  of  Tempe,  Arizona,  and 
the  Arizona  Department  of  Education.  It 
was  submitted  to  the  National  Science 
Foundation  (NSF)  for  US  government 
support.  The  other  opportunity  is  aimed 
at  the  health-care  field  where  high-speed 
delivery  of  imaging  data  can  be  critical 
to  saving  lives. 

An  Initial  Application:  Step  Toward  the 
Telematic  Library 

Liberating  Stand -Alone  Applications. 

Most  computer  applications  have 
their  origins  in  stand-alone 
installations  which  operate  in  isolation 
from  the  outside  world.  Telematic 
libraries  have  not  yet  graduated  from 
chis  stand-alone  phase  of  development . 
With  the  emergence  of  high-performance 
multi-media  applications,  the  need  has 
intensified  to  provide  access  to  these 
insta 1 lat  ions       f  rom       remote        s  ites , 
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liberating     them     from     their  spatial 
confinement. 

This  need  is  fueled  by  the  nard 
reality  that  computer-assisted  activities 
are  becoming  an  essential  part  of  modern 
everyday  life.  They  rely  on  the  use  of 
information  contained  in  emerging 
telematic  libraries,  whose  information  is 
electronically  combined  to  create 
composite  products  of  enhanced 
sophistication.  But  as  of  yet,  these 
libraries  go  largely  untapped  by  remote 
means.  A  major  reason  therefore  is  the 
lack  of  telecommunication  facilities  by 
which  bursts  of  high-speed  data  can  be 
cost-effectively  shipped  into  every 
corner  of  cities  and  out  to  remote  areas. 

user-friendly  multi-media  displays  depend 
on  broadband  communication. 

The  man-machine  interfaces  of  computer 
installation  have  become  much  friendlier 
since  the  early  days  of  data  processing. 
And  people  are  beginning  to  expect  this 
friendliness  from  all  telematic  systems. 
But  it  can  be  offered  at  remote  sites 
only  with  difficulty  because 
telecommunication  services  continue  to 
lag  needs''.  This  is  one  of  the  dominant 
reasons  for  the  isolation  of  those 
installations. 

The  user-friendliness  has  two  main 
components.  One  of  them  are  foolproof 
''windows"®  within  which  computer- 
responses  to  keyboard  entries  are 
embedded.  On  the  frames  of  these 
windows,  menus  of  available  operators  as 
well  as  functions  are  meaningfully  listed 
by  graphic  symbols  known  as  icons,  by 
descriptors  such  and  mnemonics,  or  by 
names.  These  interfaces  are  significant 
components  involved  with  the  telematic 
man-machine  interactions  ♦  which  are 
growing  in  importance  as  computers 
unwittingly  shape  our  lives. 

The  other  component  is  the 
embellishment  of  responses  to  reflect  the 
impact  of  computer-entries.  This  usually 
produces  large  amounts  of  response-data 
to  even  the  simplest  of  entries  from  the 
keyboard.  For  example,  the  entry  may  be 
an  edit  command  during  an  authoring 
process,  a  query  during  an  information- 
retrieval  task,  or  a  change  of  one 
variable  during  a  spread-sheet  what-if 
analysis.  The  response  thereto  may  be 
the  appearance  of  a  whole  page  of  text 
impacted  by  the  edit-entry,  pages  of  text 
retrieved,  or  a  new  forecast  produced  by 
the  change  of  the  variable. 

But  this  user-friendliness  has  a 
significant  price  attached  to  it,  namely 
the  need  for  transferring  reams  of  high- 
speed data.  High-speed  communication 
links  between  the  man-machine  interfaces 
(e.g.  display  terminals)  and  the  host 
computers  are  required  to  effect  these 
transfers.  While  such  links  are  present 
with  stand-alone  systems  where  most 
applications  are  developed,  they  are 
usually  absent  to  remote  sites  because  of 


the  difficulty  of  installing  them  over 
distance.  As  a  result,  this  user- 
friendliness  is  still  largely  confined  to 
stand-alone  systems,  most  notably 
personal  computers  as  well  as  their 
higher  performance  cousins,  the  work 
stations. 

Qualifying  and  Quantifying  This  Broadband 
Need. 

Delivery  of  data  in  a  user-friendly 
form  depends  on  telecommunication 
infrastructures  that  are  high-speed  (i.e. 
broadband)  from  the  source  of  information 
to  the  recipient  of  this  information. 
But  in  the  opposite  direction,  the  data 
rate  can  be  low-speed  since  it  must 
mainly  support  inquiries  as  well  as  data 
from  a  keyboard. 

Such  asymmetrical  man-machine 
interactions  are  an  important  subset  of 
telematic  functions.  In  turn,  they 
involve  a  specialized  subset  of 
telecommunications  which  is  clearly 
growing  in  importance.  In  this  subset, 
recognizing  the  data-rate  skewedness 
facilitates  implementation  of  telematic 
systems. 

In     the     direction     toward  user- 
friendly  interfaces  and  from  computers, 
the  data-rate  is  determined  by  the  large 
amount     of     data     used     for  generating 
embellished    windowed    displays    and  the 
real-time  need  for  responding  to  keyboard 
entries  promptly.    This  calls  for  a  data- 
rate    capable    of    supporting    effects  of 
full-motion  television,  even  through  the 
average    bandwidth    requirement    is  much 
less  than  that,    requiring  data-rates  in 
the  MBit/sec  range.    This  rarely  attained 
peak-rate    is    necessary    to  accommodate 
such   full-motion   effects   as    flipping  a 
page    of     information     (i.e. ,  switching 
between  display  scenes)   in  response  to  a 
keyboard  input,  or  when  showing  a  multi- 
media   television    episode.       In    fact,  a 
data-rate    comparable    to    that    of  real- 
time^ High  Definition  Television  (HDTV) 
is   required    if   the  user-friendly  high- 
resolution  responses  are  to  occur  in  full 
real~t  ime .  Band-width-compression 
schemes      that      rely      on      removal  of 
redundancies  without  compromise  in  user- 
friendliness   can  do   little   about  this , 
making    broadband    circuits  unavoidable 
under    such    uncompromising  conditions. 
Only  compression  schemes  that  duplicate 
either  effects  by  decomposing  images  into 
suitably  chosen  graphic  primitives'^  or 
processes  that  produced  the  images  can 
reduce    the    amount    of    data    needed  to 
specify  a  display. 

Backing  of  J  from  the  full  real-time 
requirement"  is  a  frequently  used 
compromise  for  reducing  the  bandwidth 
requirement.  The  best  known  application 
of  this  compromise  is  probably  the 
facsimile  machine  which  sends  the 
picture- information  slowly  over  an 
extended  period  of  time,  another  are  the 
full-motion    compression    devices  which 
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relax  the  data-rate  requirement  by 
statistical       averaging.  But  his 

statistical  processing  delays  each  image 
to  be  displayed  which  can  become  quite 
annoying.  Only  extensive  experimentation 
can  reveal  the  acceptability  of  certain 
compromises  which,  in  turn,  can  lead  to 
new  bandwidth-compression  schemes.  This 
makes  the  expeditious  accessing  of  multi- 
media facilities  from  remote  sites  a 
matter  of  timely  research  and 
development. 

In  the  opposite  direction  from  those 
interfaces  and  to  computers,  the  data 
rate  can  be  low~speed  since  it  must 
mainly  support  inquiries  as  well  as  data 
from  a  keyboard  (such  as  requests  for 
data  or  edit  commands) .  The  rates 
normally  achieved  on  standard  telephone 
lines  (i.e.  1200/2400 j /9600  Bit/sec)  and 
other  audio  circuits  are  quite  adequate 
for  these  purposes. 

System  Architecture. 

In  this  application,  a  WavePhore 
multiplexing  device  is  installed  at  the 
head-end  of  the  local  television 
distribution  network  covering  each  area 
to  be  accessed  (Figure  2) .  No  re- 
assignment of  facilities  is  required 
since  this  device  transparently  piggy- 
backs data  on  television  signals. 

Each  of  those  head-ends  is  then 
connected  by  a  point-to-point  broadband 
circuit  to  the  nearest  telematic  source 
of  multi-media  information  from  whom 
information  is  ordered  by  way  of  a  VAN 
network  (such  as  InterNet) .  This  source 
may  foe  a  telematic  library  (such  as  the 
comprehensive  Library  of  Congress)  which 
provides  electronic  facsimiles  of 
documents  as  well  as  other  mechanical 
carriers  of  information,  usually  on 
demand.  It  may  include  intermediary 
brokers  (such  as  a  local  telematic 
library) ,  which  information  they  obtain 
from  major  libraries  but  save  locally  for 
quick  access.  By  temporarily  saving 
copies  of  information  requested  from 
within  the  region  they  serve,  these  local 
brokers  can  often  supply  regionally 
relevant  information  from  their  temporary 
smaller  storage  more  expediently  than 
distant  information-sources  can**^^.  This 
advantage  is  accentuated  by  the  fact  that 
many  requests  are  duplicates  of  previous 
ones  because  much  of  the  information- 
needs  are  locally  stimulated  (e.g.  by 
local  news  events,  announcements,  or 
c la ss -ass ignments )  .  Moreover, 
interconnected  networks  of  such  brokers 
relieves  communication  traffic,  which 
relief  contributes  toward  avoidance  of 
disruptive  traffic  congestion. 

In  turn,  each  subscriber  is  equipped 
with  a  demultiplexing  device  by  which  he 
retrieves  the  requested  data  from 
television  signals.  This  device  may  be 
directly  connected  to  a  personal 
computer.  To     serve     many  computer 

stations,  it  may  be  connected  to  a 
gateway   of   the   subscriber's  local-area 
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network  by  which  he  also  accesses  the  VAN 
used  for  ordering  library  material. 

Fall-out  From  This  Project 

Among  other  benefits,  this 
application  will  demonstrate  that 
relevant  broadband  local  distribution 
does  not  need  to  wait  for  technological 
breakthroughs  nor  massive  investments  in 
new  infrastructures.  Additionally,  it 
will  reveal  how  this  technology  can  be 
used  to  best  enhance  accompanying 
television  material^^  or  to  simply 
provide  additional  broadband  information 
separately^^. 

Another  Promising  Application:  Medical 
Imaging 

The  clarity  of  images  from  CatScan 
equipment  obviates  the  need  to  have 
CatScan  images  read  by  specialized 
radiologists.  Elimination     of  this 

intermediary  has  made  CatScan  a  quick- 
response  diagnostic  tool,  provided  the 
surgeon  is  on  site  where  the  images  are 
displayed.  This  quick  response  may  be 
critical  for  saving  lives,  such  as  in 
neuro-surgery . 

This  life-saving  capability  can  be 
fully  realized  only  if  the  medical  images 
can  be  expeditiously  received  by  uhe 
surgeons,  wherever  they  may  be  at  the 
time  of  the  emergency.  But  to  do  this,  a 
pervasive  high-speed  capability  is  needed 
for  the  delivery  of  these  images, 
especially  through  the  local  loop  where 
surgeons  and  hospitals  are  usually  co- 
located. 

In  this  application,  a  WavePhci* 
multiplexing  device  is  installed  at  the 
hetid-end  of  the  local  television 
distribution  network  covering  the 
hospital-area  to  be  accessed.  The  head- 
end is  connected  by  a  point-to-point 
broadband  circuit  to  the  hospital  where 
the  imaging  equipment  is  located.  In 
turn,  a  demultiplexing  device  is 
installed  at  each  of  the  surgeons' 
offices  by  which  they  receive  the  images 
addressed     to     them^^.  To     be  most 

effective,  these  images  are  best 
electronically  saved  by  these  surgeons 
(e.g.  by  a  commercial  VCR)  in  order  to 
provide  them  with  the  time  needed  for 
rendering  reliable  diagnosis. 


CONCLUSION 

Clearly,  the  Data-Over-Video 
multiplexing  technique  can  cost- 
effectively  overcome  the  stifling 
broadband-delivery  problem  of  the  local 
loop  (which  is  often  referred  to  as  the 
last  mile  of  telecommunications)  .  it  can 
also  reduce  the  cost  of  long-distance 
broadband-delivery  of  data  by  harnessing 
existing  resources  that  would  otherwise 
lay  idle. 


We  believe  that  many  projects, 
responses  to  requests-f or-proposals,  as 
well  as  existing  facilities  could 
substantially  benefit  from  this 
technique.  Factoring  this  technology 
into  these  improvement-opportunities  will 
undoubtedly  stimulate  innovations  that 
may  otherwise  be  deferred  for  lack  of 
knowing  of  the  availability  of  this 
technology. 


9.  Commercial  HDTV  is  a  one-way  television 
service  with  no  real-time  requirement.  Further- 
more, adjacent  video- frames  of  HDTV  differ  only 
slightly  most  of  the  time  (after  all,  adjacent 
frames  usually  have  the  same  background).  These 
two  realities  allow  the  application  of  averaging 
schemes  that  reduce  bandwidth.  This  is  not 
possible  with  user-friendly  multi-media  appli- 
cations because  they  have  a  fierce  real-time 
requirement  and  adjacent  frames  will  be 
completely  different  most  of  the  timel 


1.  These  circuits  were  designed  to  have  a 
spectral  width  of  3  kHz.  Clearly,  this  width  is 
two  orders  of  magnitude  less  than  the  width 
carved  out  by  the  data-over-video  multiplexing 
technique.  But  since  this  width  is  indicative  of 
the  transmission  capacity  of  circuits,  this 
reveals  that  this  data-over-video  technique  has  a 
transmission  capacity  that  is  two  orGers  of 
magnitude  larger  than  that  of  traditional 
telephone  circuits. 


10.  One  of  these  primitives  are  the  so-called 
Practionals.  They  rely  on  the  fact  that  many  of 
nature's  appearances  are  random  combinations  of 
the  same  features  in  different  sizes  and  with 
different  orientations. 


11.  E.G.,  manipulations  of  graphic  primitives, 
such  as  the  movement  of  the  chalk  when  writing 
on  a  blackboard. 


2.  Conventional  modems  support  data-rates  of 
300,  1200,  and  2400  Bit/sec  over  the  switched 
telephone  plant.  Modems  with  equalizers  that 
correct  transmission  distortions  typically 
achieve     9600Bit/sec,  Asymmetrical  digital 

subscriber  line  (ADSL)  modems  achieve  1.5 
MBit /sec,  but  only  for  short  pairs  of  copper 
wires  without  bandwidth-restricting  insertions. 


3,  Loading  coils  are  inserted  into  these  pairs 
for  the  purpose  of  improving  their  transmission- 
quality  for  speech-signals  over  greater 
distances.  Frequency-band  limiting  multiplexors 
are  inserted  to  reduce  cost  by  subdividing 
broadband  cables  instead  of  stringing  separate 
wires.  These  inserts  seriously  impede  the  data- 
rates  achievable  over  those  pairs  of  copper 
wires. 


4.  This  data  can  be  representative  of  samples  of 
analog  signals,  such  as  speech  or  video.  But 
according  to  the  Nyquist  samp ling- theorem,  these 
samples  completely  specify  these  analog  signals, 
provided  the  rate  of  sampling  exceeds  twice  the 
inverse  of  the  cut-off  frequency  of  these 
signals. 


5.  High-speed  VANs  have  been  experim  ntally 
demonstrated.  Some  of  them  us^  a  priming- 
mechanism  at  each  switching  node  during  the  call 
set-process  for  the  purpose  of  expediting  the 
forwarding  process  for  each  packet  there.  This 
priming  set-up  remains  in  effect  for  the  duration 
of  each  connection,  similar  to  circuit  switching. 
Because  of  this  similarity,  this  scheme  is  known 
as  ''virtual  circuit-switching". 


6.  The  multiplexing  techniques  used  are  usually 
of  the  frequency-division  or  time-division  type. 


7,  Only  the  ubiquitous  optical-fiber  network  can 
finally  put  an  end  this  chase,  at  least  for  a 
while.  Until  then,  data  will  continue  to  be 
frequently  shipped  in  bulk  by  mechanical  means, 
such  as  magnetic  tapes,  floppy  disks,  and  compact 
optical  disks. 


8.  Invented  by  Xerox  Data  Systems  and  commercial- 
ly pioneered  by  Apple  computers.  Inc. 


11. 

12.  In  this  instance,  these  brokers  act  akin 
cache  memories  which  have  been  successfully  used 
in  computers  for  speeding  up  their  performance. 


13.      For   example,    to  provide 
replaying        lecture- segments 
explanations  on  demand. 


1  capability  for 
and  supplying 


14.  For  example,  for  the  high-speed  delivery  of 
information  requested  by  way  of  a  value-added 
network  (such  as  InterNet). 


15.  Such  a  filtering  capability  by  addresses  is 
essential  to  eliminate  clutter  of  irrevelant  data 
that  would  otherwise  obscure  essential  images. 
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ABSTRACT : 

The  rapid  growth  of  the  Thai  economy  indicates  a 
great  demand  for  telecommunication  services.  This 
paper  presents  an  overview  of  past,  present  and 
current  trends  in  the  telecommunication  service 
industry  in  Thailand. 


1.  INTRODUCTION 

Thailand  is  located  in  South-east  Asia,  which 
has  an  area  of  513,115  square  kilometers  and  a 
population  of  approximately  56.6  million  (Sept. 
1991).    The  most  important  ethic  minority  are 
Chinese.  Other  minority  groups  include  Malays, 
Kampucheans,  non-Thai  hill  tribes  and  some 
Vietnamese.    Thai  is  the  national  language  and 
Buddhism  is  the  national  religion.  Thailand  is 
an  agricultural  country.  However,  with  the 
advent  of  industrialization  in  the  country, the 
export  and  tourism  industries  contribute  to  the 
main  revenue  of  the  country. 

Thai  average  GOP  growth  rate  during  1981-1987 
was  6.1  percent  but  during  the  years  1988-1990 
it  was  13.2,  12.0  and  10,0  percent  respectively 
(see  Table  1  ). 


TABLE  1   :  THAILAND'S  ECONOMICS  PERFORMANCE 


YEAR 

%  GDP 
GROWTH 

FOREIGN  TRADE 
VOLUME 
(bi 1 .baht ) 

POPULATION 
(mi  1 . per . ) 

OUTGOING 
OVERSEA 
TEL.  CALL 
(mi  1 .min . ) 

1986 

4.9 

477.4 

52.7 

19  .4 

1987 

9.S 

640.0 

53.6 

27.7 

1988 

13.2 

899.3 

54.5 

42.4 

1989 

12,0 

1 . 159.6 

55.5 

64.7 

1990 

10,0 

1  .421 . 1 

56.3 

89.  9 

1991 

8.2 

1  .688. 1 

56.9 

NA 

NA  :  Not  Available 


The  rapid  economic  growth  has  caused  a  shortage 
in  infrastructure  telecommunication  service. 

This  paper  describes  the  past  and  present  status 
of  telecommunication  services  in  Thailand  and 
also  the  Thailand  s  ability  to  fulfill  the 
demand  for  telecommunications  and  it's 
progress  to  date. 


2.  TELECOMMUNICATION  SERVICE  SCENARIOS 

2.1  TELECOMMUNICATION  SERVICE  STATUTES 

Telecommunication  services  in  Thailand  are 
governed  by  the  statutes  of  the  Radio 
Communication  Act  1955  and  the  Telegraph  and 
Telephone  Act  1934.    The  Radio  Communication 
Act  1955  has  policies  for  radio  communication 
services  and  the  use  of  radio  frequencies. 
This  Radio  Communication  Act  1955  is  also 
related  to  the  Radio  and  Broadcasting  Act 
1955  and  the  Mass  Communication  Organization 
of  Thailand  Act  1977.    The  Mass  Communication 
Organization  of  Thailand  Act  1977  controls  the 
Mass  Communication  Organization  of  Thailand 
(MCOT)  which  provides  broadcasting  services  to 
the  public  in  general. 

The  Telegraph  and  Telephone  Act  1934  has 
policies  concerning  the  telegraph  and  telephone 
services  which  are  a  government  monopoly  for 
the  benefit  of  the  general  public.  This  Act  is 
also  related  to  the  Telephone  Organization  of 
Thailand  Act  1954,  by  which  the  Telephone 
Organization  of  Thailand  (TOT)  was  established 
and  the  Communication  Authority  of  Thailand  Act 
1976,  by  which  the  Communication  Authority  of 
Thailand  (CAT)  was  established. 
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FIGURE   I    :   COMMUNICATION  STATUTE  STATUS    5N  THAILAND 
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2.2  TELECOMMUNICATION  PROVIDERS 

At  present,  telecoomunication  services  in 
Thailand  are  provided  by  two  state  enterprises  - 
Telephone  Organization  of  Thailand  (TOT)  and 
the  Communication  Authority  of  Thailand  (CAT). 
These  state  enterprises  are  under  the  control 
of  the  Ministry  of  Transport  and  Communications. 
This  Ministry  also  controls  the  Post  and 
Telegraph  Department  (PTD)  which  is  responsible 
for  controlling  and  supervising  radio  frequency 
usage, 

TOT  services  are  mainly  domestic  telephone 
services,  related  services  and  also  including 
long  distance  calls  to  neighbouring  countries 
such  as  Malaysia,  Loas  and  Myanma r.  CAT  services 
are  postal  services.  International  and  some 
domestic  telephone  services.  Hence  these  two 
organizations  are  in  competition  with  each 
other  in  some  areas  of  service  such  as  mobile 
telephone  and  pager  service.  Table  2  and  3 
present  list  of  services  provided  by  these 
two  organizations. 

TABLE  2  :    THE  TOT'S  SERVICES 
Telephone  Services  : 

-  Domestic  Call  Service 

-  Neighbouring  Countries  Call  Service 
(Malaysia,  Loas  and  Myanmar) 

-  Wiae  Area  Call  Service 

-  Public  Coin  Phone  (Local  &  STD) 

-  Public  Card  Phone  (Prepaid  card) 

-  Public  Train  Phone  (Coin  Box) 

-  Rural  Public  Long  Distance  Call 

Radio  &  Mobile  Telephone  Services  : 

-  Multi-Access  Radio  Telephone 

-  Multi-Access  Radio  Mobile  Telephone 

-  NMT  470  Cellular  Mobile  Telephone 

-  NMT  900  Cellular  Mobile  Telephone 

-  "Phone  Link"  Service  (Pager  Servic  ) 

-  "Page  Phone"  Service  (Pager  Service) 

-  "Fonepoint"    Service  (CT-2  Service) 


Data  &  Lease  Circuit  Services  : 

-  Trunk  circuit  and  Inter-City  Service 
(Lease  Cercuit) 

-  DataNet  Service 

-  ISBN  Service  (Voice,  Data  &  Image  Via 
Satellite) 

Audio-Visual  Service  : 

-  Teleconference  Service 

Planned  Services  : 

-  ISDN  Service 
Videotex  Service 
Trunk  Mobile  Telephone  Service 

-  Credit  Card  Public  Phone  Service 

-  Teleport  Service 

TABLE  3  :  THE  CAT'S  SERVICES 
International  Telephone  Services  : 

-  International  Subscriber  Dialing  Call 
(ISD) 

-  International  Operator  Assisted  Call 

*  Station  C^ll 

*  Personal  Call 

*  Collect  Call 

*  Credit-Card  Call 

-  Toll  Free  Call  Service 

"  Executive  Telecard  (CAT  ETI) 

-  Public  Credit  Card  Phone 

Domestic  Telephone  Services  : 

-  Radio  Telephone  Service 

-  Trunk  Mobile  Telephone  Services 

-  Public  Radio  Communication  Service 

-  HF  Radio  Telephone 

-  VHF  Mobile  Radio  Telephone 

-  UHF  Mobile  Radio  Telephone 

-  AMPS  800  A    Cellular  Mobile  Radio 
Telephone 

-  AMPS  800  B    Cellular  Mobile  Radio 
Telephone 

-  Private  Radio  Communication 

-  Video  Signal  Conversion  Service 

-  Telecommunication  Mobile  Unit 

-  Maritime  Mobile  Radio  Service 

-  "Pack  Link"  Service  (Radio  Pager) 

-  "Easy  Call"  Service  (Radio  Pager) 

Data  &  Lease  Circuit  Services  : 

-  Domestic  &  International  Lease  Circuit 

*  Telegraph-Grade  Leased  Circuit 

*  Press  Bulletin  Service 

*  Voice-Grade  Leased  Circuit 

-  International  DATEL  Service 

-  International  Database  Access  and 
Remote  Computing  Service  (IDAR) 

"  Super  Telex  (Domestic  &  International) 
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Telex  Services  : 

-  Domestic  Telex 

-  International  Telex 

*  Marine  Mobile  Service 

*  Private  Telex 

*  Public  Telex 

Telegraph  Services  : 

Phototelegraph  Services  : 

-  Domestic  &  International  Service 

-  International  Broadcast  Service 

Document  Facsimile  Services  : 

-  Bureaufax  (Domestic  &  International) 

-  International  Telefax 

Other  Services  : 

-  International  Program  Transmission 
Service 

-  International  TV  Transmission 

-  ITU  Cards  Communication  Service 

-  Monetary  Service 

Planned  Services  : 

-  International  ISDN  Service 

-  Teleport 

2.3  TELEPHONE  SERVICES 

2.3.1  BASIC  TELEPHONE  SERVICE 

TOT  is  responsible  for  providing  basic  domestic 
telephone  service.  Despite  rapid  economic  growth, 
government  policy  regulates  budget  stringently, 
TOT  cannot  cope  with  the  rising  demand  from  the 
public.  In  1991,  the  waiting  list  numbers  up  to 
more  than  1.3  million  customers.    Figure  2  shows 
the  development  of  basic  telephone  service 
compared  with  the  demand  in  the  past. 


FIGURE  2  :  DEVELOPMENT  OF  BASIC  TELEPHONE 
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At  the  end  of  1991,  Thailand  had  1.9  million 
telephone  lines.  The  penetration  rate  of  2.74 
line  per  100  population  is  extremely  low, 

TOT  plans  to  increase  the  penetration  to  10 
lines  per  100  population  in  1996  according  to 
the  Seventh  National  Economic  and  Social 
Development  Plan    1992-1996  (7  th  NESDP  1992- 
1996).    At  present,  TOT  along  with  two  private 
companies,  namely  Telecomasia  Co. , Ltd.  and  Thai 
Telephone  and  Telecommunication  Co., Ltd.  plan 
to  install  two  and  one  million  telephone  line 
projects  in  the  Bangkok  Metropolitan  Area  and 
the  provinces.    Those  two  projects,  together 
with  tot's  own  projects,  will  be  completed  in 
1996.    There  will  be  about  six  million  lines 
throughout  the  country.  These  lines  will  serve 
the  demand  and  respond  to  the  7  th  NESDP 
1992-1996  successfully.    The  following  table 
shows  TOT  s  demand  forecast  till  the  year  1997. 


TABLE  4   :  TELEPHONE  DEMAND  FORECAST 


YEAR 

DEMAND 
FORECAST 
(mi  1 . 1 ine) 

POPULATION 
(mil .per. ) 

D/N 

1992 

3 

16 

57 

99 

5.46 

1993 

3 

76 

58 

81 

6.41 

1994 

4 

47 

39 

62 

7.50 

1995 

5 

24 

60 

43 

8.67 

1996 

6 

11 

61 

24 

9.99 

1997 

7 

08 

62 

32 

11 .43 

D/N  :  Penetration  per  100  population 


THE  TWO  -  MILLION  -  PHONE  -  LINE  PROJECT 

On  August  2,1991,  TOT  granted  a  25-year 
concession  to  Telecomasia  Co. , Ltd.  to  install 
and  operate  the  network  in  Bangkok  Metropolitan 
Area  with  exclusive  rights  for  the  first  five 
years.    This  project  will  invest  about  80 
billion  baht.  Telecomasia  Co. , Ltd.  can  provide 
the  first  lot  of  telephone  lines  in  October  1992 
and  the  rest  will  be  finished  by  the  year  1996. 

THE  ONE  -  MILLION  -  PHONE  -  LINE  PROJECT 

On  July  2,1992,  TOT  also  granted  a  25-year 
concession  to  Thai  Telephone  and  Telecommunica- 
tion Co., Ltd.  to  install  and  operate  a  network 
in  provincial  areas  with  the  same  exclusivity 
rights  as  Telecomasia  Co., Ltd.    The  total 
investment  of  the  project  is  estimated  to  be 
about  40  billion  baht.  The  company  will 
complete  the  installation  in  the  year  1996 
with  the  first  lot  of  220,000  lines  in  early 
1994. 
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TOT'S    OWN  PROJECT 


2.4  WIDE  AREA  TELEPHONE  SERVICE 


To  achieve  the  target  by  the  year  1996,  TOT 
win  do  a  special  project  to  install  300,000 
telephone  lines  throughout  the  country.  This 
project  win  start  in  1994  and  be  completed  by 
1996. 

When  an  of  these  projects  are  completed,  TOT 
win  have  around  six  minion  telephone  nnes 
throughout  the  country,  a  penatration  of 
approximately  10  lines  per  100  population. 

2.3.2  PUBLIC  PHONES 

2.3.2.1  COIN  PHONES 

TOT  provides  public  coin  telephones  on  a 
twenty- four  hour  service  accommodating  the 
public  at  all  levels.    The  most  up-to-date 
model  introduced  is  a  multi-size  coin  public 
telephone  which  can  accept  four  kinds  of  coins- 
the  small,  medium  sized  one  baht  and  the  new 
five  baht  as  well  as  ten  baht  coins.  These 
public  phones  can  communicate  within  the 
immediate  locality  and  long  distance  within 
Thaiand  and  to  Malaysia.    There  are  27,266 
public  coin  telephones  now  in  service. 

2.3.2.2  CARD  PHONE 

TOT  has  granted  a  ten  years  concession  to  a 
private  company.  Advanced  Information  Systems 
Co., Ltd.,  to  provide  pre-paid  card  phones  to  the 
public.    It  launched  the  service  on  May  4,1991. 
There  are  948  installed    sets  in  service 
throughout  the  country  and  there  will  be  11,500 
sets  by  the  year  2000  according  to  the  contract. 

2.3.2.3  CREDIT  CARD  PHONE 

The  credit  card  phone  is  an  international  public 
call  via  International  Subscriber  Dialling  (ISD) 
system.    Users  can  use  VISA,  MASTER,  JCB  or 
DINERS  card.    This  service  is  provided  by  CAT. 
There  are  10  sets  in  service  and  there  should 
be  40  sets  throughout  the  country  by  the  end  of 
1992. 

2.3.3  ISDN  SERVICE 

Thailand  plans  to  launch  the  ISDN  (Integrated 
Service  Digital  Network)  service  on  a  commercial 
trial  around  the  second  quarter  of  1993. 
One  thousand  five  hundred  Basic  Access  Interface 
CBAI)  and  100  Primary  Rate  Interface  (PRI) 
win  be  deployed  on  an  overlay  basis  in  the 
metropolitan  area  and  some  major  cities. 


Wide  Area  Telephone  Service  both  for  domestic 
and  international  calls  has  been  in  service 
since  1990.    At  present,  the  service  can  be 
subscribed  to  only  in  the  Bangkok  Motopolitan 
Area  and  the  ten  major  cities.    There  are  about 
100  customers  in  the  network-about  80  in  the 
Bangkok  Metropolitan  Area  and  the  rest  scattered 
in  ten  major  cities. 

2.5  CELLULAR  MOBILE  TELEPHONE  SERVICE 

The  mobile  phone  has  been  very  popular  since 
its  launch  in  1986.    It  is  not  only  handy  and 
comfortable  while  travelling  but  also  for 
situation  where  telephone  services  are  not 
being  provided.    TOT  and  CAT  are  the  two 
organizations  which  provide  this  service. 

On  July  8,1986  TOT  introduced  the  first  Nordic 
Mobile  Telephone  System    with  470  MHz.(NMT  470) 
nationwide  and  also  on  February  25,1987,  CAT 
introduced  Advanced  Mobile  Telephone  System 
with  800  MHz.  (AMPS  800A)  predominantly  in  the 
city  area.  At  present  subscriber  number  is 
around  50,000  and  45,000  respectively. 

In  September  1989,  TOT  granted  a  concession  to 
Advanced  Info  Service    Co. , Ltd.    (ADVANC)  to 
introduce  Nordic  Mobile  Telephone  900  MHz. 
CNMT900)  service.  There  are  now  around  80,000 
subscribers.    This  system  will  be  developed 
into  a  Grobal  System  Mobile  Phone  (GSM  )  in 
early  1994. 

In  November  1991,  Total  Access  Communications 
Co., Ltd.  (TAC)  with  a  concession  granted  by  CAT, 
launched  another  services  names  "World  Phone" 
system  (AMPS  BOOB).  There  are  .^ow  around  55,000 
subscribers.  This  system  will  be  also  developed 
into  a  digital  system  in  1994. 

At  present,  the  total  number  of  subscribers  is 
around  230,000  and  is  expected  to  reach  275,000 
by  the  end  of  1992.  The  table  below  shows  the 
market  share  of  each  system. 


TABLE  5   :  CELLULAR  MOBILE  TELEPHONE  SERVICES 


SYSTEM 

OPERATOR 

INAUGURATION 

SUBSCRIBER 

NMT  470 

TOT 

Jul .1986 

50,000 

AMPS  30 OA 

CAT 

45 ,000 

W^T  900 

Advonce<i  !nrtr 
Service 
Co, .Ltd, 
f  20yr , concession 

:TOT) 

CeP  :?8o 

80.  :ro 

AMPS  3003 

Total  Access 
Ccmraun icat ion 

Co. .Ltd. 
(  1  Syr , concession 

;CAT^ 

Nov  1 901 

55  ,  000 
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2.6  PAGER  SERVICE 

The  one-way  incomming  telecommunication  service 
or  pager  is  one  of  the  most  popular  services  in 
Thailand  now.  "Pad ink" , the  first  digital  pager 
service  was  brought  in  by  Pacific  Telesis 
Engineering  Co. , Ltd.  in  1986  under  a  concession 
granted  by  CAT. 

In  June  12,1990  and  December  21,1990,  TOT 
permitted  two  other  providers,  Shinnawatra 
Paging  Co. , Ltd.  and  Hutchison  Tel ecocnmuni ca- 
tions (Thailand)  Co., Ltd.  granted  concessions 
to  provide  services  under  the  brand  names  of 
"Phonelink"  and  "Pagephone"  respectively. 

In  June  1992,  Matrix  Telecommunication 
(Thailand)  Co. , Ltd.  with  a  concession  from 
CAT, launched  a  service,  named  "Easy  Call". 
At  present,  TOT  is  considering  granting  a 
concession  to  another  private  company  to 
operate  other  systems  in  the  near  future. 

The  total  number  of  pager  subscribers 
currently  is  about  200,000  and  Is  expected 
to  reach  350,000  by  the  end  of  1992. 

Value-added  services  such  as  voice  mail  box  and 
financial  news  are  avaiable  from  these  services. 
In  the  future  some  operators  may  cooperate  with 
operators  in  other  countries  so  that  the 
services  can  communicate  not  only  in  Thailand 
but  also  from  foreign  countries. 

2.7  TELE  -  POINT  (  CT  -  2  )  SERVICE 

The  one-way  outgoing  telecommunication  service 
(Tele-Point  or  CT-2)  called  "Fone  Point"  in 
Thailand  was  also  granted  a  concession  by  TOT 
to  Fone  Point  (Thailand)  co. ,Ltd.  launched  its 
service  in  August  15,1991.    The  service  is  only 
for  Bangkok  Metropolitan  Area.    After  one  year, 
the  number  of  subscribers  is  3,246  and  expected 
to  reach  15,000  by  the  end  of  1994.  Now  1,640 
radio  base  stations  for  transmitting  signals 
are  in  operation.    These  will  be  expanded  to 
about  4,000  by  the  end  of  1992  to  improve 
service. 

2.8  DATA  COMMUNICATION  SERVICES 

Data  communication  services  are  provided  by 
CAT, TOT, and  private  sector  operators  granted 
concessions  from  government  agencies.  Some  of 
these  networks  serve  not  only  voice  and  data 
transmissions  but  also  images  such  as 
Integrated  Satellite  Business  Network  (ISBN) 
and  Integrated  Serviced  Digital  Network  (ISDN). 


The  providers  of  data  communication  services 
are  summarized  in  the  following  table. 


TABLE  6   :  DATA  COMMUNICATION  SERVICES 


SYSTEM 

OPERATOR 

INAUGURATION 

SIGNAL 

DataNet 

Shinnawatra 
Datacorc 
( lOyr . oonoQssion 
:TOT) 

1990 

Data 

ISBN- 

Acumen 
( I5yr . concession 

:TOT) 

1991 

Voice 
Data 
Image 

ISDN 

TOT . CAT 

1993  P 

Voice 
Data 
Image 

Samart  Link 
Samart  Net 

Samart 
Telecoms 
( I5yr . concession 
:PTD) 

1990 

Data 

SatLink 
Datasat 
Datacast 

Compunet 
( 15yr . concession 
:PTD) 

1990 

Data 

Thaipak 

CAT 

1989 

Data 

P  :  Planned 


2.9  AUDIO  -  VISUAL  COMMUNICATION  SERVICE 

At  present,  an  audio-visual  conference  service 
is  provided  by  TOT.    In  the  near  future.  TOT 
will  also  introduce  other  new  services  such  as 
videotext  and  audiotext. 

2.10  TRUNK  MOBILE  SERVICE 

Now  this  service  is  provided  by  CAT.  TOT  will 
launch  this  service  at  the  beginning  of  1993. 


3.  TELEPORT 

It  is  very  essential  that  both  domestic  and 
international  telecommunication  services  demand 
be  met  in  order  to  cope  with  the  economic  growth 
of  Lam  Chabang  and  Map  Ta  Phut  Industrial  Estate 
area  in  the  Eastern  Seaboard  of  Thailand.  The 
teleport  project  was  set  up  by  the  Government  to 
manage  the  high  speed  telecommunication  demand 
in  that  area.    TOT  and  CAT  are  joint  by 
responsible.    CAT  will  install  an  International 
Transit  Switching  Center  (ITSC  3  ),  with  a 
capacity  of  3,000  circuits  and  TOT  will  install 
two  ISDN  Public  Switching  Exchanges  at  Lam 
Chabang  and  Map  Ta  Phut.    Each  has  a  capacity  of 
5,000  ordinary  telephone  lines  and  1,500  BAI  and 
100  PRI  ISDN  line.    These  service  will  be 
introduced  to  users  in  mid  1993. 
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4.  LONG  DISTANCE  TRANSMISSION  PROJECTS 

Several  long  distance  transmission  projects  are 
being  developed  by  both  CAT  and  TOT.  For  example, 
along  major  railways  and  underwater  fiber  optic 
systems.    These  systems  are  being  developed  as  a 
disaster  backup  system  and  to  integrate  the 
local  telecommunication  networks  scattered 
around  the  country.    These  projects  are 
summarized  In  the  table  below. 


TABLE  7  :  LONG  DISTANCE  TRANSMISSION  PROJECTS 


SYSTEM 

CAPACITIES 
icircuits) 

OPERATORS 

YEAR  OF 
AVAI- 
LABLE 

LENGTH  (km) 
/ROUTES 

DOMESTIC 

Submarine 
Fiber 
Obtic 

6,000 

Jusmine 
Submarine 
Tolecom- 
municat  ion 
(20yr -con- 
cession 
:TOT)  ■ 

1994  P 

1.200/ 
Rayong  - 
Southern 
part  of 
Thai  land 

Rai Ivay 
Fiber 
Obtic 

36.000 

Com- 1 i  nk 
(20Yr .con- 
cession 

:TOT) 

1992 

3.000/ 
Along 
major 
ra 1 1 way 

Satel 1 ite 
Network 

1.5 
Trans- 
ponder 

Acumen 
(15yr .con- 
cession 
:TOT) 

1992 

INTER- 
NATIONAL 

Submarine 
Fiber 
Obtic 

7,560 

CAT 

1995  P 

Thailand  - 
Malaysia  - 
Singapore 

Submar ine 
Fiber 
Obtic 
(APCN) 

NA 

CAT 

NA 

Thailand  - 
Malaysia  - 
Singapore- 
Indonesia- 
Hongkong  - 
Phil iPine- 
Taiwan  - 
Japan  - 
Guam 

ITSC  2-3 

6.000 

CAT 

1993  P 

APCN  :  Asia  Pacific  Cable  Network 

ITSC  :  International  Transit  Switching  Center 

P  :  Planned 

NA  :  Not  Available 


5.  THAICOH  SATELLITE  PROJECT 

The  first  satellite  project  to  be  launched  by 
the  Thai  government  is  named  "Thai com". 
The  government  has  granted  a  concession  to 
Shinnawatra  Satellite  Co., Ltd.  to  operate 
the  service  for  30  years  with  exclusivity 
for  the  first  eight  years. 

This  project  is  devided  into  two  parts. 

In  phase  one,  two  satellites  will  be  launched- 

one  In  October  1993,  and  the  second  one,  a 
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backup,  will  be  launched  within  the  following 

year.  Around  2008,  two  more  satellites  will  be 
launched  in  phase  two.  Each  satellite  is 
equiped  with  12  transponders  that  can  fully 
serve  the  demand. 

Thaicom  cannot  only  utilize  long  distance 
service-voice,  data  and  image,  but  also  can 
provide  very  wide  area  broadcasting  which  is 
very  economical  and  efficient. 


6.  THE  FUTURE 

Base  on  past  experience,  the  Government  can 
not  respond  to  private  sector  demands  for 
telecofwnunication  services.    The  working 
processes  of  various  government  agencies  are 
to  be  considered  and  the  Government  has  set  up 
a  policy  to  improve  working  efficiency. 
Sections  of  the  policy  are  described  below: 

6.1  The  Government  is  studying  ways  to  divide 
the  Ministry  of  Transport  and  Communications 
into  two  Ministries,  the  Ministry  of  Transport 
and  the  Ministry  of  Communication  and  Aviation 
to  make  working  procedures  and  other  conditions 
more  flexible.    The  Ministry  of  Transport  will 
supervise  and  control  the  State  Railway  of 
Thailand,  the  Highways  Department,  the  Land 
Transport  Department,  the  Harbour  Department 
and  the  Port  Authority  of  Thailand.  The  Ministry 
of  Communication  and  Aviation  will  supervise 
and  control  CAT,  TOT,  the  Thai  Airways 
International,  the  Civil  Aviation  Department, 
the  Airport  Authority  of  Thailand  and  the 
Meteorogical  Department, 

6.2  A  policy  to  transform  State  Enterprises  is 
being  introduced.    TOT  is  in  the  process  of 
selecting  a  private  consultant  conduct  a  study. 
The  TOT  Act  will  be  amended  in  order  to  enable 
privatization  to  be  completed  under  the  Eighth 
National  Economic  and  Social  Development  Plan 
1997-2001. 

6.3  To  be  more  flexible.  Bureau  of  Telephone 
Services  Co-project  has  been  set  up  by  TOT. 
It  is  a  one  stop  service  to  control  and 
coordinate  with  Telecomasia  Co., Ltd.  and  Thai 
Telephone  and  Telecommunication  Co.,  Ltd.. 

Moreover,  Bureau  of  Private  Sector  Coordination 
was  established  to  control  and  coordinate  with 
concession  companies  for  example, Paging  Service, 
Cellular  Mobile  Phone  Service  and  ISBN  service. 

6.4  TOT  is  studying  a  plan  to  set  up  its  own 
factory  to  produce  telecommunications  equipment 
to  cope  up  with  expansion  project.    In  this 
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project,  TOT  will  buy  licences  or  technology 

from  telecommunication  manufacturers  to  produce 
its  own  gear.    The  factory  will  produce  the 
telecommunications  equipment  to  serve  TOT's 
Eight  Development  Plan  under  which  the  number 
of  telephone  connections  will  reach  12  million 
lines  in  the  year  2001. 

7.  CONCLUSION 

With  the  trend  of  changing  telecommunications 
policy  towards  liberalization,  the 
telecommunication  service  Industry  in  Thailand 
will  continue  to  move  toward  private  sector 
involvement  which  will  lead  to  more  efficient 
operation.    More  investors  will  be  attracted 
to  participate  in  this  telecommunication 
service  Industry.    With  this  trend  1n  m1nd, 
liberalization  of  the  Thai  telecommunications 
service  Industry  would  significantly  benefit 
the  nation  as  a  whole.  The  more  advanced 
technologies  will  be  utilized  to  develope  a 
major  Thai  telecommunication  industry.  Hence, 
consumers  and  bu.  iness  cofpmunitles  as  well  as 
Thai  society  will  gain  from  this  Improvement. 
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Abstract 

Inmarsat  Signatory  participation  in  the  Coast  Earth  Station  business  has  been  moderate  at  best.  Less  than 
one  third  of  the  67  Signatories  to  this  mobile  satellite  consortium  have  Land  Earth  Stations  (LES).  The  new 
digital  standards  now  being  introduced  offer  new  opportuniries  to  all  Signatories.  This  paper  explores  the 
possible  reasons  for  the  low  participation  and  proposes  a  novel  approach  to  alleviate  the  problems  iden- 
tified. The  technological  and  commercial  implications  of  the  authors'  concepts  arc  discussed,  in  the  context 
of  revenue  maximization  for  Inmarsat  LES  owners.  A  new,  low-cost  LES  design  will  be  explored  along 
with  Mobile  Eanh  Station  (MES)  features  that  would  help  maximize  revenue  for  each  owner.  A  possible 
operational  scenario  covering  technical  issues  is  presented. 


Introduction 

Inmarsat,  the  International  Maritime  Satellite  Organization, 
operates  a  global  satellite  system  for  mobile  communi- 
cations in  the  L-Band  frequency  spectrum  (1.5-1 .6  GHz). 
Headquartered  in  London,  Inmarsat  has  67  member 
countries.  The  government  of  each  country  is  a  "Party"  to 
the  convention  which  established  Inmarsat,  and  each  Party 
nominates  a  "Signatory''  to  represent  its  commercial 
interests  in  the  Organization.  Originally  formed  to  provide 
services  to  maritime  users,  Inmarsat's  charter  was  expan- 
ded to  provide  aeronautical  and  land  mobile  services  by 
1989. 

The  Inmarsat  mobile  satellite  services  are  provided  using 
four  regional  Inmarsat  owned  satellites,  seven  in-orbit  spare 
satellites  and  Signatory  owned  Land  Earth  Stations  (LES). 
The  LESs  are  interconnected  to  the  public  providing  global 
connectivity.  User  terminals  place  calls  to  the  Land 
Stations  that  are  terminated  into  the  terrestrial  wire-line  or 
mobile  networks. 

A  hallmadc  feature  of  the  Inmarsat  system  is  its  "pay-as- 
you-go''  philosophy.  Users  pay  a  per-minute  charge  for 
telephone  and  on-line  data  calls  and  a  per-byte  charge  on 
store-and-forward  data  messages.  This  operational 
philosophy  has  great  advantages  for  many  users  and  as  of 
this  writing  more  than  25,(XX)  mobile  earth  stations  (MES) 
are  in  service  worldwide. 

A  drawback  to  the  Inmarsat  system  has  been  the  level  of 
participation  by  the  Signatories.  As  mentioned  above, 
67  members  have  invested  in  the  ownership  of  Inmarsat. 
The  real  participants,  however,  are  the  22  Signatori<*s  who 
own  Land  Earth  Stations.  Compare  this  with  the  INTEL- 
SAT system,  which  has  19  satellites,  124  Signatories, 
180  countries  with  Gateway  Earth  Stations,  and  Domestic 
satellite  service  to  40  countries.  This  contrast  underlies 
several  structural  issues  which  arc  mainly  technological  in 
nature  and  therefore  a  manufacturer's  challenge  to  solve. 


Structural  Issues 

Imnarsat's  basic  structure  allows  for  any  and  all  Signatories 
(and  non-Signatories)  to  invest  in  Land  Earth  Stations  and  to 
provide  mobile  satellite  services  to  any  mobile  user.  Unlike 
INTELSAT  where  each  Signatory  puts  up  a  half-circuit  and 
thus  both  share  in  the  user  revenue,  the  Inmarsat  architecture 
tacitly  encourages  competition  among  Signatories  for  user 
minutes.  The  downside  that  may  not  have  been  envisioned  by 
the  founders  is  that  small  Signatories  have  not  been  able  to 
easily  capture  the  revenue  originating  from  the  mobile  users  in 
their  countries.  This  has  bten  due  to  several  factors: 

•  the  mobile  nature  of  the  terminals. 

•  the  relative  ease  by  which  local  PTT  bypass  is 
achieved  by  a  user. 

•  the  high  cost  of  the  Irunarsat  Coast  Station. 

•  the  belief  that  the  grade  and  the  cost  of  service 
would  be  better  through  the  larger  Signatory  earth 
stations. 

•  the  inability  of  smaller  Signatories  to  effectively 
market  mobile  communications  services  globally. 

As  marketing  deficiencies  are  not  normally  technological  in 
nature,  no  discussion  is  presented  here.  Marketing  must, 
however,  be  considered  as  an  essential  ingredient  in  Inmarsat 
service. 

Another  significant  reason  for  lack  of  participation  is  that  non- 
seagoing  nations  haven't  seen  Inmarsat  service  as  a  necessary 
development  priority  and  even  though  the  changes  of  the  mid- 
to-late  1980' s  gave  hope,  the  needed  low-cost  telephony 
services  were  just  not  available  until  the  advent  of  Inmarsat- 
M.  This  low  bit-rate,  fully  digital  telephony  terminal  sends 
and  receives  voice  at  6.4  Kbps,  fax  and  data  at  2.4  Kbps,  and 
utilizes  very  small  (40cm)  directional  phased-array  antennas. 
The  economics  of  the  "M"  mobile  earth  terminal  is  such  that 
the  cost  per-minute  and  the  price  of  the  hardware  is  approxi- 
mately half  of  that  previously  available.  Maritime,  land 
mobile  and  semi-fixed  versions  of  the  Inmarsat-M  are 
products  which  arc  to  be  introduced  in  the  very  near  future. 
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.Scientific 
Atlanta 


Since  Commercial  Mobile  Satellite  Services  were  Introduced, 
we  have  been  Through  Three  Generations  of  Technology 


Successful  demonstration  of 
mobile  satellite  technology 


'Grouped/Duplicated 
ACSE  mini-computer  with 


Single  ACSE  large 
mini-computer  platform  with 

ethemei  connection  to  channel  1  etheroei  connection  to 
units  and  telephone  switch    /  channel  units  and 

telephone/data  switch 


1970's 


Digital  services  introduced.^ 
Paul  I- tolerance  achieved  with  ' 
large  mini-computer 


1980's 


Channel  distributed 
microcomputer  ACSE  with^ 
ethemet  connection  to 
database  server.  Tclephoney 
switch  optional 


1990's 


Mobile  Satellite  Systems 
Network  Systems  Grouf^ 


A  novel,  third-generation  LES  architecture  has  been 
developed  at  Scientific- Atlanta  which  may  aid  developing 
nations  in  the  provision  of  domestic  and  international 
mobile  satellite  services.  The  concept  consists  of  two 
fundamentals: 

LES  Technology  and  Integrated  Network  Design. 

Technology 

Technology  in  the  Inmarsat-M  network  plays  the  key  role  in 
revenue  enhancement.  The  major  area  of  new  development 
centers  around  cost  optimizing  the  Inmarsat-M  LES. 

The  technology  available  today  must  be  enviable  to 
Inmarsat  network  designers  in  the  late  1970*s.  Secure 
microprocessors^  Digital  Signal  Processing  ICs,  and  other 
low-cost  electronic  components  have  enabled  mobile 
satellite  terminals  to  produce  millions  of  instructions  per 
second.  In  the  early  design  of  the  LES»  large  redundant 
minicomputers  working  with  a  tandem  telephone  switch 
were  required  to  handle  the  call  and  frequency  assignments. 
Today,  that  entire  process  can  take  place  on  a  single-chip 
microcomputer.  This  advance  has  led  to  the  design  of  an 
LES  that  ultimately  will  be  available  at  less  than  half  the 
cost  of  current  designs.  What  allows  the  LES  to  be  so  cost- 
effective  is  a  wholly  distributed  architecture.  The 
accompanying  tables  give  an  overview  of  the  major 
developments  in  Inmarsat  LES  design  and  where  benefits 
are  accrued  with  the  wholly  distributed  architecture. 

The  Scientific-Atlanta  Inmarsat  M/B  land  station  design  is 
based  upon  intelligent  channel  units  with  operations  that 


resemtle  mobile  earth  stations.  Each  channel  handles  its 
own  call  setup  and  interconnection  to  the  terrestrial  network. 
Minirr.al  centralized  control  functions  eliminate  overloading 
problems  anc'.  increase  system  reliability. 

To  reduce  operational  expenses,  the  proposed  land  earth 
station  can  be  configured  such  that  one  common  database 
(RDBS)  can  be  accessed  by  several  LES  stations,  providing 
centralized  billing,  operator  services  and  commissioning. 
Although  this  architecture  is  not  yet  used  in  the  M  network, 
Inmarsat  uses  it  in  the  Aeronautical  service.  Great  expense 
can  be  saved  by  eliminating  the  database  servers  in  an  LES. 
The  database  server  functions  cannot  use  off-the-shelf 
database  packages  like  Oracle  or  Ingress  and  must  be  custom 
for  Inmarsat  service.  With  the  Access  Control  and  Signalling 
Equipment  (ACSE)  on  a  chip  and  no  mandatory  tandem 
telephone  switch,  the  LES  now  consists  entirely  of  channel 
and  signalling  units.  With  this  design  approach,  all 
Signatories  can  afford  an  LES.  Later  we  will  discuss  a 
possible  operational  scenario  with  this  architecture. 


Integrated  Network  Design 

The  Inmarsat-M  network  can  be  significantly  enhanced 
beyond  its  baseline  design  by  each  LES  owner  in  the 
following  areas: 

♦  Signatory  Participation 

♦  Signatory  Bypass  Control 

♦  Greater  Revenue  Sharing. 
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Signatory  Participation 

Signator>'  participation  begins  with  a  low-cost»  affordable 
LES.  The  fully  distributed  ACSE  design  allows  the 
Signatory  to  purchase  only  the  ACSE  needed  to  support  the 
number  of  installed  channels.  This  straightforward 
approach  is  a  significant  departure  from  previous  Inmarsat 
LES  designs.  The  channel  cost  had  previously  been  mini- 
mized to  facilitate  later  expansion.  Now  a  trade-off  can  be 
made  that  optimizes  channel  unit  cost  for  50  channels  or 
less  that  allows  small  Signatories  to  achieve  a  similar  per- 
channel  fixed  cost  basis  with  a  much  smaller  LES. 

A  major  advance  in  the  Scientific-Atlanta  LES  design  has 
eliminated  the  need  for  a  telephone  switch  to  be  supplied 
with  the  LES.  Previously,  much  of  the  call  setup  process 
was  done  in  a  custom  software  version  of  a  commercially 
available  telephone  switch,  leading  to  unnecessary  expense. 
A  custom  version  tandem  telephone  switch  is  extremely 
difficult  to  maintain  from  a  software  standpoint.  Addition- 
ally, as  the  switch  manufacturer  upgrades  his  software,  new 
revisions  must  be  purchased  to  take  advantage  of  the  new 
features  and  services.  This  is  especially  true  with  the 
coming  changes  in  CCITT  signalling;  SS7  is  still  undefined 
and  as  the  switch  manufacturers  finalize  their  interfaces, 
some  LESs  may  incur  major  software  redesigns  to 
accommodate  SS7  changes. 

Bypass  Control 

The  heart  of  Signatory  Bypass  Control  lies  in  the  design  of 
the  Mobile  Earth  Station.  With  a  programmable  MES 
personality,  LES  owners  can  effectively  control  bypass  in 
their  area  of  influence.  The  Scientific-Atlanta  MES  '»ses  an 
Electronic  Key  which  can  be  programmed  as  the  terminal  is 
imported  into  the  Signatory  country.  Alternatively,  the 
Signatory  may  purchase  pre-programmed  MESs  and  lease 
them  at  entry  points  and  urban  areas.  The  "Key**  is 
programmed  to  hold  primary  and  backup  LES  IDs.  This 
restricts  the  MES  to  access  only  programmed  LES  stations. 
If  tampering  is  detected,  the  chip  rapidly  erases  itself, 
making  the  MES  useless.  Deciphering  the  key  is  virtually 
impossible  with  more  than  10'^  possibilities.    With  these 
features,  the  Signatory  has  effective  bypass  control  of 
traffic.  However,  implementation  of  this  capability  needs 
to  be  considered  in  the  context  of  the  Inmarsat  operating 
agreement. 

An  additional  Inmarsat-M  feature  is  the  provision  of  a  debit 
card  reader  on  the  MES.  The  LES  operator  could  sell  $25, 
$50,  $100,  and  $500  cards  at  the  same  locations  where 
terminals  are  programmed  or  leased.  The  MES  could  be 
made  to  disallow  cards  after  a  fixed  period  of  time — a  two 
to  four  week  period,  for  instance.  Although  not  a  require- 
ment for  bypass  control,  this  feature  should  also  enhance 
revenue  similar  to  what  debit  cards  have  done  in  the  public 
telephone  service. 


Inmarsat  Money  Flow 

Between  End  (Jsers/LES/Inmarsat 
Figure  2 
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the  Signatory  at  a  disadvantage  when  negotiating  transit 
agreements  with  foreign  Signatories. 

Greater  Revenue  Sharing 

Revenue  sharing  in  the  technological  sense  comes  from 
possible  operational  scenarios  utilizing  a  Remote  Database 
Ser/er  (RDBS)  architecture.  With  RDBS,  no  longer  does  the 
LES -less  Signatory  need  to  focus  on  transit  agreements,  he 
only  needs  to  negotiate  a  billing  agreement  with  one  of  the 
more  capable  LESs  to  provide  full,  seamless  coverage.  A 
look  at  Inmarsat's  member  structure  can  give  a  clearer  picture. 

Inmarsat  membership  economics  are  complicated  due  to  the 
Signatory  capital  contributions  to  satellite  procurements. 
However,  LES  ownership  is  more  straightforward.  First,  a 
look  at  the  revenue  flow  from  both  land-fixed  and  mobile 
satellite  users.  Figure  2  shows  that  the  revenue  from  land- 
fixed  calls  is  somewhat  like  IDD  calls  where  the  subscriber 
pays  the  local  telecom  authority  on  a  monthly  basis  for  the 
calls  placed.  On  the  mobile-originated  calls,  often  an 
Accounting  Authority  (AA)  becomes  the  biller  to  the  end  user. 
The  AA  pays  the  LES  operator  for  the  minutes  that  his 


Inmarsat  Money  Flow 

Between  LES/Inmarsat/Sipiatorics 
Figure  3 
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No  security  system  is  undefeatable.  However,  with  modem 
digital  IC  techniques  the  LES  operator  has  a  very  high 
chance  of  capturing  the  traffic  it  has  a  right  to.  No  longer  is 


subscriber  used.  The  LES  operator  theri  pays  both  Inmarsat 
and  another  telecom  authority  for  temiination  into  that 
country.  In  the  case  where  a  routing  or  transit  agreement  is 
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CES/LES  Design  Characteristics 


Basic  Architecture 


Channel  Expansion 


Telephone/Data 
Switch  Interface 


Conflguration 
and  Operation 


Initial  Capacity 


First 

Generation 


1:1  rcdundam  ACSE  (Hot 
Standby)  mini-computer 
with  eihemel  connection 
to  telephone  switch  and 
channel  units. 


Limited  beyond  original 
expansion  capabilities  of 
CPU  and  telephone  switch. 


Telephone/data  switch 
integrated  into  design.  Custom 
software  by  CES/LES  vendor 
resident  in  switch  to  handle 
call  processing  tasks. 


Central  man-machine 
interface. 


Expensive.  Expansion 
capability  must  be 
purchased  up  front. 


Grouped  (parallel  processing)     Limited  to  "Groups"  of 


Second 
Generation 


ACSE  mini-compaters  (Bit 
synchronous.  fauU-(o)erant) 
dumb-channel  units,  ethemct 
connection  lo  the  telephone 
switch  and  channel  units. 


channels.  Expansion  costs 
non-linear.  Telephone 
switch  expansion  limited 
to  same  vendor  and  same 
modt\  switch. 


Telephone/data  switch  Multiple  operating  Similar  in  cost  to  first 

integrated  into  design.  Custom  systems.  Several  generation  but  less 

software  by  CES/LES  vendor  terminals  must  be   .       expensive  to  expand, 

resident  in  switch  to  handle  accessed  for  single 

call  processing  tasks.  configuration  change. 


Third 
Generation 


Fully  distributed  processing 
ACSE  microcomputers  on 
each  channel.  Hot  standby 
database  servers.  Ethernet 
connection  to  DB  server  and 
channel/signalling  units. 


Limited  only  to  mobile 
ID  database  storage  at 
DB  server.  500  channels 
practical  limit. 


Call  processing  done  at 
channel  unit  level.  Any 
vendor  tandem  switch  can 
be  used  for  most  applications. 


Single  windows-like 
UNIX-based  operating 
system  for  MMI  and 
database  management. 


Buy  exactly  the  ACSE 
processing  power 
needed. 


Mobile  Satellite  Systems 
Network  Systems  Group  * 


signed  (i.e.,  a  LES  is  not  in  the  country  where  the  mobile 
user  originated  the  call),  the  LES  operator  will  also  pay  that 
telecom  authority. 

Figure  3  shows  how  the  payment  flows  between  the  LES 
operator  and  Inmarsat  including  capital  contributions.  The 
floating  per-minute  rate  Inmarsat  charges  each  LES  operator 
for  the  satellite  circuit  is  the  SSUC. 

The  economics  of  establishing  an  M/B  (digital  voice,  fax, 
data  and  telex)  LES  are  shown  in  the  Table  below.  As  can 
be  seen  in  the  following  paragraphs,  an  Inmarsat  LES  is 
primarily  fixed-cost  dependant  and  like  an  empty  airliner, 
non-variable  cost  businesses  are  extremely  sensitive  to  the 
upfront  costs. 


The  per-minute  r-harges  would  break  down  as  follows: 


LES  cost  per-minute 
Termination  charges 


$3.25/min 
$0.25/min 
$350/niin 


A  per-minute  user  charge  of  $5.50/min.  earns  $2.00.  Under 
the  assumptions  in  the  Table,  an  Inmarsat  LES  breaks  even  at 
400,000  minutes  per  year.  A  first  or  second  generation  LES 
is  at  least  20  percent  greater.  Under  a  RDBS  scheme,  a 
further  15  percent  savings  can  be  had. 

A  likely  operational  scenerio  for  a  Signatory  who  desires  to 
offer  Inmarsat  services  directly  with  a  lower  capital  invest- 
ment would  be  as  follows: 


CAP  1 TAL  COSTS      ANNUAL  COSTS 

LES  Cost  (existing  1 1  m  Ant ) 

$3.5  million 

Building  &.  Land 

$0.5  million  | 

Depreciation 

$0.4  million 

Maintenance  &  Spares 

$0.2  million 

Admin.  &  Marketing 

$0.25  million 

The  Signatory  would  acquire  an  LES  with  the 
distributed  architecture  that  included  only  the  required 
signalling  and  voice  channel  units. 

The  Si£;naiory  would  then  negotiate  a  billing  arrange- 
ment with  one  or  more  of  the  full  featured  LES  own- 
ers. This  arrangement  would  not  be  like  the  typical 
transit  agreements  in  place  today.  With  today's  transit 
agreements,  the  Signatory  with  an  LES  processes  all 
the  calls  on  behalf  of  the  Signatory  and/or  Telecom 
Authority  (transit  partner)  without  an  LES.  The 
minimum  subscriber/end  user  rate  is  generally  set  by 
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the  Signatory  with  an  LES  and  the  transit  partner 
receives  a  10  percent  or  less  commission  on  the 
traffic  generated. 

In  some  cases  the  service  provider  will  actually  direct  bill 
the  service  consumer  on  behalf  of  the  transit  partner. 
However,  in  many  cases,  the  transit  partner  is  the  billing 
entity  and  the  end  user  rates  are  increased  further  to  cover 
administrative  costs. 

Under  the  scenario  where  the  Signatory  has  now  purchased 
its  own  third  generation  LES,  the  traditional  transit  agree- 
ment is  no  longer  required.  Only  a  billing  partner  is 
needed.  The  billing  partner  would  forward  monthly  billing 
tapes  to  the  Signatory,  thus  becoming  an  information  ser- 
vice similar  to  a  credit  verification  company.  The  Signatory 
can  then  determine  its  own  subscriber  rates  based  on  the 
SSUC  from  Inmarsat  and  its  own  operational  costs.  The 
Signatory  would  now  be  motivated  to  develop  its  own  in- 
country  market  as  an  Inmarsat  Service  Provider  supported 
by  the  ability  to  offer  competitive  subscriber  rates. 

Conclusion 

The  third  generation  LES  design  has  many  integrated  net- 
work features  that  enable  revenue  maximization.  Devel- 
oping countries  could  be  the  first  Inmarsat  Signatories  to 
benefit  from  this  new  architecture.  However,  several 
operational  issues  must  be  addressed  at  Inmarsat  and 
between  Signatories  in  order  for  low-cost  LES  designs  to 
be  fielded. 
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Service  Consequences:  Evaluating  The  Role  of  Insurance 

By  William  L.  Mayo 
Managing  Director 
Willis  Corroon  Inspace,  Inc. 


The  space  insurance  industry  represents  a  resource  not  only  for  risk  management,  but  also  for  business  and  financial 
management  issues  and  technical  expertise.  In  other  words,  the  space  insurance  industry  can  provide  more  than  protection 
against  catastrophe,  it  can  also  serve  as  a  valuable  business-advisory  resource. 


Over  the  last  several  years,  the  topic  of  space  insurance  has 
been  scrutinized  from  almost  every  angle,  while  little,  if 
anything,  has  been  discussed  about  the  potential  impact  of 
insurance  on  the  deployment  of  new  satellite-based  services. 
However,  the  insurance  industry  clearly  represents  a  stable 
financial  resource  that  continues  to  invest  in  the  success  of 
the  international  space  industry  as  it  works  to  introduce  new 
and  innovative  services. 

Perhaps  the  time  has  come  to  view  space  insurance  from  a 
new  and  different  perspective,  rather  than  segmenting  it  in 
terms  of  launch,  in-orbit  and  transponder  coverage.  The 
greatest  impediment  to  the  growth  of  the  commercial  space 
industry  is  not  the  cost  of  insurance,  but  rather  the  limited 
access  to  space  which  commercial  ventures  now  experience. 
Launching  satellites  has  been  -  and  will  continue  to  be  --  a 
high-risk  proposition;  and  the  cost  and  risk  associated  with 
launching  and  operating  satellites  must  be  evaluated 
realistically.  However,  the  elimination  of  insurance  would 
not  mitigate  the  risk  of  failure;  rather  it  would  make  the 
financial  risk  much  greater  and  far  more  damaging  in  the 
face  of  catastrophe.  Machiavelli,  who  was  quite  the  political 
analyst  of  his  day,  may  have  inadvertently  captured  the 
relationship  between  innovation,  growth  and  risk,  when  he 
wrote,  "There  is  nothing  more  doubtful  of  success  nor  more 
dangerous  than  the  creation  of  a  new  system."  Although, 
this  observation  was  made  centuries  ago,  it  has  applicability 
to  the  space  industry  today,  and  in  panicular  to  the  role  of 
the  space  insurance  industry. 

In  our  lifetime  we  have  witnessed  the  implementation  of  a 
host  of  "new  systems"  in  space.  Mankind  now  benefits  from 
numerous  new  services  —  satellite  cellular,  vehicle  location 
and  tracking  services,  corporate  information  networks, 
satellite  news  gathering  and  distance  learning  —  to  name  just 
a  few.  One  of  these  new  services,  satellite  cellular,  promises 
to  bring  the  telephone  service  to  emerging  nations  around 
the  world  to  help  improve  their  infrastructures  so  they  can 
begin  to  attract  investment,  bringing  jobs  and  brighter 
futures  to  their  citizens.  What  is  more,  the  space  industry 
promises  even  greater  innovations  in  the  future.  Looking 
ahead  through  1995,  in  the  Pacific  Rim  approximately  1 1 
satellite  launches  are  planned,  bringing  the  promise  of 
improved  communications  with  the  rest  of  the  world,  as 
basic  telephone  service  becomes  available  to  people  who 
have  not  had  it  before.  The  space  insurance  industry  is,  and 
will  continue  to  be,  a  key  partner  in  the  delivery  of  satellites 
and  their  services. 

To  understand  the  impact  of  satellite  and  launch  vehicle 
insurance,  and  operation  and  service  interruption  insurance, 
on  the  introduction  of  new  satellite-delivered  services,  you 
need  only  understand  the  basic  premise  of  insurance: 
sharing  the  risk.  When  launching  and  operating  satellites,  it 


is  possible  to  do  so  without  purchasing  insurance;  but  if  any 
pan  of  the  launch  or  satellite  itself  fails,  the  satellite  operator 
bears  the  total  cost  as  a  result  of  assuming  the  total  risk. 
However,  when  insurance  is  purchased,  the  risk  and  cost  of 
failure  is  shared.  Without  such  risk  sharing,  and  consequent 
cost  sharing,  there  would  be  little  innovation.  This  very 
same  premise  underiies  the  formation  of  INTELSAT  and 
Inmarsat;  i.e.,  sharing  the  capital  requirements,  sharing  the 
operating  expenses,  and  sharing  the  risk  of  operating 
worldwide  networks  to  introduce  a  multitude  of  services. 

The  insurance  industry  has  played  a  significant  role  in  the 
maturation  and  profitability  of  the  space  industry. 
Understanding  the  role  insurance  has  played  in  the 
development  and  commercialization  of  space  requires  a  look 
at  the  history  of  insurance  coverage  over  the  last  ten  year* 
(Figure  1). 


Premiums  Minus  Claims 
All  Commercial  GEO  Satellites 


81    82    83    84    85    86    87    8S   89    90    91  92 
YMr 


As  seen  in  the  graph  (Figure  2),  the  insurance  industry  has 
continued  to  support  the  space  industry  even  during  tlie  niid- 
80's  when  sizable  losses  occurred.  In  the  two-year  period, 
beginning  in  1984,  the  insurance  industry  sustained  losses  of 
over  $600  million.  The  insurance  industry  continued  lo 
support  the  space  industry  even  in  the  face  of  losses  wiih  ihe 
belief  and  assurance  that  the  industry  would  be  successful. 
The  increased  role  of  the  underwriters  and  brokers  for  the 
space  industry  now  includes  serving  as  technical  advisors. 

A  brief  look  at  the  current  insurance  market  helps  to 
understand  why  premium  rates  arc  between  17  and  18 
percent.  Today,  the  launch  failure  rate  is  one  out  of  seven 
launches.  When  the  failure  rate  improves,  the  market 
capacity  will  increase  and  may  allow  for  a  decrease  in 
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Figure  2. 


Trends  in  Insurance  Premium  Rates 


82    83    84    85    86    87    88    89    90    91  92 
Year  Insurance  Placed 


In  reality,  the  utilization  of  insurance  by  the  space  indusir>' 
can  result  in  a  reduction  of  costs  and  investment  related  to 
space  ventures.  The  budgeting  of  insurance  premiums 
results  in  a  reduction  of  initial  capital  available  in  the  event 
of  a  failure  and  eliminates  the  need  for  funding  the 
replacement  costs  of  failures.  Additionally,  insurance  serves 
to  raise  the  level  of  confidence  within  investors. 


In  addition  to  the  role  premium  rates  play  in  determining 
costs  associated  with  new  ventures,  the  insurance  industry  is 
utilized  as  experts  in  the  area  of  risk  management.  At  its 
simplest,  risk  management  entails  identifying  risks, 
evaluating  risks  and  dealing  with  them,  then  implementing  a 
program  to  manage  these  risks.  While  this  approach  might 
appear  simplistic  to  some,  it  is  important  to  emphasize  that 
the  space  industry  wrestles  with  multitudinous  global,  legal, 
political  and  financial  issues;  thus  making  risk  management 
a  complex  process. 


premium  rates.  The  global  satellite  insurance  capacity  is 
around  $360  million  and  represents  twenty-five  companies 
from  nine  countries. 


Countries 

Spain 
France 
Genmany 
Italy 

Scandinavia 
United  Kingdom 
United  States 
Japan 
Australia 


Capacity  $US 

$  8  million 
$62  million 
$53  million 
$45  million 
$16  million 
$58  million 
$96  million 
$10  million 
$11  million 


How  can  an  entrepreneur  withstand  loss  and  continue  to 
evaluate  risk  without  the  insurance  industry's  involvement? 
The  insurance  industry  has  demonstrated  its  support  over  the 
past  decade,  and  has  permitted  space  industr>'  participants  to 
replace  capital  assets  and  continue  operations  in  a  time  when 
they  otherwise  would  have  faced  catastrophic  financial 
circumstances. 

The  role  of  the  insurance  industry  has  grown  with  investors 
in  the  space  industry.  In  many  cases  the  insurer  provides  the 
technical  expertise  necessary  to  evaluate  risk  for  the 
individual  space  venture.  Insurance  brokers  today  are 
involved  in  the  eadier  stages  and  view  their  role  as  helping 
to  assess  and  minimize  risk. 

Additionally,  the  international  space  industry  is  conducting 
research  to  support  new  and  innovative  developments  that 
include  such  ventures  as  small  launch  vehicles,  low-earth- 
orbit  satellites,  materials  processing  and  space  infrastructure 
activity. 

The  space  insurance  industry  now  seeks  to  demonstrate  its 
sophistication  by  serving  as  liaison  between  the  clients, 
underwriters  and  the  technical  experts  in  reviewing  the 
complexity  of  individual  business  ventures,  presenting  a 
thorough  understanding  of  the  risk  and  the  best  plan  for  risk 
management.  The  space  insurance  industry  represents  a 
resource  not  only  for  risk  management,  but  also  for  business 
and  financial  management  issues  and  technical  expertise.  In 
other  words,  the  space  insurance  industry  can  provide  more 
than  protection  against  catastrophe,  it  can  also  serve  as  a 
valuable  business- advisory  resource. 


Now  that  we  have  reviewed  the  role  of  insurance  in  the 
areas  of  premium  rates  and  risk  management,  let  us  discuss 
the  role  of  insurance  in  a  business  advisory  capacity.  The 
space  industry,  in  particular  the  insurance  industry,  is 
already  very  much  an  international  business.  Risk  of  sizable 
proportion  is,  in  most  cases,  handled  by  insurers  in  multiple 
countries,  presenting  opportunities  for  the  insurance  industry 
to  gain  experience  with  business  ventures  around  the  globe. 
Today :  as  we  look  at  trends  toward  privatization  of  PTTs 
around  the  world,  it  is  easy  to  recognize  the  role  the  space 
insurance  industry  can  play  in  understanding  the  global 
business  opportunities  that  exist  and  continue  to  emerge. 
The  value  of  insurance  for  the  PTTs  has  increased  as  the 
privatization  has  continued  simply  because  of  the  increased 
accountability  for  their  operations. 

The  :pace  insurance  industry  represents  a  proven  path  for 
success  in  supporting  the  continued  growth  and  introduction 
of  new  services  for  the  space  industry. 

As  noted,  the  value  of  the  knowledge  which  the  space 
insurance  industry  has  accumulated  should  not  be 
overlooked  as  new  service  opportunities  arise.  These  new 
ventures  need  to  rely  on  the  space  insurance  industry  for 
financial  support,  capitalizing  on  this  extensive  body  of 
technical  and  global  business  expertise  to  insure  continued 
success  for  the  commercial  space  industry.  I  ran  across  a 
humorous  anecdote  which  better  illustrates  my  point:  A 
woman  called  an  insurance  agent  and  said,  "I  want  to  insure 
my  house.  Can  I  do  it  by  phone?" 
AGENT:  "I'm  sorry,  but  I  have  to  see  it  first." 
WOMAN:  "Then  you  had  better  get  over  here  right  away  - 
because  it's  on  fire!" 

When  you  consider  insurance  from  this  extreme,  it  seems 
essential  to  the  long-term  viability  of  a  new  business 
initiative.  Even  more  important,  however,  is  that  insurance 
affords  a  new  business  the  opportunity  to  succeed  by 
providing  a  means  of  risk  management  through  a  variety  of 
insurance  options. 
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The  Roles  of  Copper  and  Fiber  in  the  Evolution  to  Broadband 
A  Network  Planning  Perspective 


Thomas  M.  Super  and  Dr.  Edward  A.  Walvick 
NYNEX  Science  &  Technology,  Inc. 
White  Plains,  New  York,  United  States  of  America 


L  ABSTRACT 

Much  has  been  discussed  about  the  future  of  broadband.  This  paper  describes  some  of  the  consider- 
ations a  telephone  administration  must  take  into  account  in  dealing  with  early  service  demand.  For 
the  downtown  business  district,  the  use  of  fiber  is  economically  viable  now.  For  residential  areas,  and 
for  businesses  in  residential  areas,  the  cost  of  fiber  to  a  specific  location  is  prohibitive.  In  particular, 
this  paper  describes  how  an  embedded  telephone  administration  could  make  effective  use  of  the 
existing  copper  network  to  introduce  broadband  services,  before  it  is  economic  to  evolve  to  fiber. 


2.  INTRODUCTION 

The  future  belongs  to  fiber.  Given  adequate  demand,  fiber  is 
clearly  the  technology  of  choice  whenever  there  is  a  require- 
ment for  bandwidth  in  excess  of  that  needed  for  voice.  When 
there  is  inadequate  demand,  and  there  is  not,  and  is  not  likely 
to  be  a  need  for  additional  facilities,  it  is  still  less  expensive  to 
provide  a  single  Tl  or  El  service  over  repeated  copper.  Two 
new,  copper  based  technologies  promise  to  reduce  the  cost  of 
serving  the  low  demand  market.  These  are  High  Speed  Digital 
Subscriber  Line  (HDSL)  for  two  way  Tl  (1),  and  Asymmetric 
Digital  Subscriber  Line  (ADSL)  for  one-way  Tl. 

As  will  be  discussed  below,  HDSL  and  ADSL  can  be  used  to 
effectively  serve  the  initial  demand  for  new  senr'ices.  Once  an 
adequate  demand  exists,  fiber  systems  can  be  introduced. 
Evolution  scenarios  for  both  business  and  residential  services 
are  presented  which  allow  growth  with  minimal  up  front  risk. 
The  future  use  of  fiber  in  the  loop  systems  is  also  described  to 
handle  demand  as  the  new  services  attain  adequate  pene- 
tration. 


3.  BRIEF  TECHNOLOGY  DISCUSSION 

A  separate  paper  by  Robert  Lawrence  (2)  will  describe  the 
technologies  in  greater  detail.  Some  points  are  necessary  here, 
however,  for  greater  understanding  of  the  rest  of  the  material. 

Ordinary  voice  telephony  is  usually  delivered  as  a  baseband  3 
Khz  signal.  This  signal  is  transmitted  over  analog  copper 
facilities  from  the  central  office  to  the  end  user's  premises. 
The  transmission  loss  of  this  facility  increases  with  increasing 
frequency  and  distance.  Historical  outside  plant  design  results 
in  adequate  transmission  of  frequencies  up  to  about  3  KHz 
without  the  use  of  electronics  to  about  18  Kilofeet  (Kft)(3). 
When  ISDN  was  being  designed,  it  became  apparent  that  we 
would  need  to  transmit  about  160  Kbps  (kilobits  per  second) 
over  existing  copper  plant.  No  matter  which  encoding  scheme 
was  adopted,  it  was  clear  that  both  more  than  3  KHz  was 
needed,  and  new  technology  would  be  needed  to  transmit  the 
ISDN  bitrate  in  whatever  spectrum  could  reasonably  be  used. 
The  technology  that  emerged  to  meet  this  need  was  digital 
signal  processing  (DSP).  This  technology  uses  combinations  of 
amplification,  time  slicing,  and  echo  canceling  to  overcome  the 
imperfections  of  typical  outside  plant  copper,  and  allows  the 
ISDN  2B1Q  signal  to  be  transmitted  over  existing  copper  two 


wire  facilitiec  without  the  need  for  pair  selection,  circuit 
design,  repeaters,  or  conditioning  (e.g.,  removal  of  bridged  tap). 

In  about  1988,  Dr.  Joseph  Lechleider  at  Bellcore  (4)  showed 
that  by  using  even  more  sophisticated  signal  processing,  even 
more  bandwidth  was  possible(5).  The  result  was  HDSL. 
HDSL  allows  Tl  to  be  transmitted  over  two  ordinary  copper 
pairs  at  distances  up  to  12  Kft,  again  without  the  need  for  pair 
selection,  circuit  design  or  conditioning.  In  subsequent 
discussions  with  NYNEX,  it  became  apparent  that  while  HDSL 
has  great  appeal  for  business  customers,  it  has  limited  value 
for  residential  customers.  The  problem  is  that  we  don't  have 
the  luxury  of  two  pair  to  each  dwelling.  The  second  result 
then  was  ADSL. 

Over  one  pair  and  without  disturbing  the  ordinary  voice 
service  (either  3  KHz  analog  or  ISDN  2B+D),  ADSL  allows  the 
transmission  of  1.6  Mbps  from  the  central  office  toward  the 
home,  with  a  9.6  or  16  Kbps  upstream  data  path.  While  this 
asymmetric  capability  is  not  capable  of  providing  all  of  the 
services  that  full  duplex  Tl  could  provide,  it  can  provide  a 
number  of  interesting  residential  services  including  the 
following: 

•  VCR  quality  video  using  the  Motion  Picture  Experts 
Group  compression  technique(6) 

•  high  speed  data  base  services  from  a  remote  host 

•  interactive  games  from  a  host 

•  remote  access  to  computers  at  a  distant  location  with 
virtual  transparency  (telecommuting) 

•  over  ISDN,  teleconferencing  with  either  a  higher 
quality  image  from  a  central  location  and  an  H.261  (at 
2x64  Kbps)  upstream,  or  12  windows  of  the  same  video 
quality  downstream  as  the  upstream  signal. 

A  number  of  vendors  are  already  able  to  provide  HDSL,  while 
ADSL  is  currently  available  only  for  experiments,  but  will  be 
available  in  trial  quantities  later  this  year  (1993). 


4.  HDSL  for  BUSINESS  SERVICE 

There  is  considerable  demand  in  the  business  environment  for 
high  capacity  services.   This  is  driven  by  both  quantities  of 
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voice  services  and  by  data  and  video  requirements.  There  are 
several  ways  to  provision  Tl.  The  original  technology  was  to 
use  two  copper  pairs  for  each  Tl  and  place  .  peaters  approxi- 
mately 6000  feet  apart.  The  second  choice  is  to  use  one  of  a 
number  of  fiber  based  solutions.  When  the  business  either  has 
its  own  multiple  Tl  demand,  or  is  located  in  an  area  with  other 
companies  with  Tl  demand,  the  economic  facility  of  choice  is 
usually  fiber.  HDSL  enters  the  equation  in  two  ways. 

First,  HDSL  can  be  used  to  reduce  the  interval  between  order 
and  circuit  availability.  This  is  because  the  only  work  needed 
to  provision  HDSL  is  the  identification  of  two  spares  and 
installation  of  a  box  at  each  end  of  the  circuit.  There  is  no 
required  design,  installation  of  repeater  cases,  cable  splicing, 
etc. 

Second,  HDSL  has  a  role  when  there  are  not  too  many  lines. 
Using  current  vendor  quoted  prices.  Figure  1  shows  a  compari« 
son  of  HDSL  with  conventional  Tl. 

The  figure  shows  that  when  the  need  is  for  one  Tl  line,  HDSL 
makes  sense  (on  a  first  cost  basis)  whenever  at  least  one 
repeater  is  needed.  Conventional  Tl  has  significant  economies 
of  scale  in  that  repeater  cases,  power,  etc.  can  be  shared.  As 
a  result,  it  would  only  make  sense  with  a  customer  with  two 
lines  if  two  repeaters  were  required.  For  more  than  three 
lines,  the  distance  limitation  of  HDSL  (12  Kit.)  cuts  in  before 
economir  ^ve  in.  Not  shown  in  this  chart  is  the  cost  of  fiber. 
Our  studies  show  that  fiber  makes  sense  as  soon  as  three 
repeaters  is  needed,  regardless  of  the  number  of  lines. 

As  an  aside,  the  vendors  pricing  for  HDSL  seems  higher  that 
optimum  for  building  and  establishing  a  market  for  the 
product.  There  is  no  doubt  that  in  quantify  a  device  with  the 
amount  of  signal  processing  required  should  not  cost  more  that 
a  few  hundred  dollars  per  end.  By  pricing  to  recover  develop 
ment  costs  quickly,  they  are  preventing  a  more  robust  market 
from  developing. 

5.  ADSL  for  RESIDENTIAL  SERVICE 

Before  discussing  broadband  applications,  it  is  worthwhile 
discussing  fiber  in  the  loop  (FITL)  for  plain  old  telephone 
service  (POTS).  The  economics  of  FITL  is  getting  more 
attractive  by  the  day.  NYNEX  concluded  several  years  ago 
that  it  no  longer  made  any  sense  to  install  copper  in  feeder 
plant.  Our  current  choice  is  to  use  Optical  Digital  Loop 
Carrier  (ODLC)  for  all  feeder  relief.  One  system  we  have 
approved  is  (^tilink  2000  from  DSC.  Fiber  in  the  distribution 
plant  is  not  quite  economic  for  all  applications.  For  some 
applications  fiber  to  the  curb  (FTTC)  \s  already  less  expensive 
than  copper.  We  have  looked  at  several  systems  in  trial 
including  Ra3^et  and  BBT. 

NYNEX  has  also  been  studying  residential  broadband  service 
for  several  years.  We  concluded  early  on  that  fiber  technology 
was  the  correct  choice  when  sufficient  demand  exists.  The 
problem  we  addressed  is  how  we  can  economically  provide 
increased  bandwidth  to  the  early  adopters  in  order  to  build 
enough  of  a  customer  base  to  attract  developers  of  services  that 
would  use  the  bandwidth.  Our  early  market  studies  indicated 
that  the  single  residential  service  with  demand  obviously 
sufficient  to  begin  the  broadband  revolution  was  Video-on- 
Demand  (VOD).  We  define  VOD  as  having  the  following 
characteristics: 

•  access  to  a  large  library  of  movies 

♦  availability  of  full  VCR  features  (pause,  rewind,  fast 
forward) 


•  qualify  comparable  to  VCR  tapes. 

This  serdHce  description  lead  us  to  consideration  of  1.5  Mbps, 
and  Motion  Picture  Experts  Group  video  compression  (at  less 
than  1.5  Mbps).  We  recognized  that  this  service  (and  many 
similar  residential  services)  is  inherently  asymmetrical.  That 
is,  the  signal  from  the  network  to  the  home  has  to  be  video 
capable,  while  the  return  has  to  simply  be  able  to  track 
customer  signals  representing  menu  choices,  start,  stop,  etc. 
As  discussed  above,  discussions  with  Bellcore  lead  to  the 
evolution  of  ADSL  from  the  HDSL  work. 

ADSL  is  at  an  even  earlier  stage  of  development  than  HDSL. 
Bellcore  is  now  in  the  process  of  testing  three  different 
technologies  for  ADSL.  We  have  been  quoted  between  $5000 
and  $8000  per  pair  (CO  and  end  user  ends)  for  trial  quantities. 
Again,  in  quantity,  prices  in  the  $300  -  $400  per  pair  range 
appear  achievable. 

ADSL,  as  currently  defined  does  not  reach  all  of  our  customers. 
The  technical  limitations  are: 

•  up  to  18  Kft.  of  copper  cable 

•  up  to  3000  feet  of  bridged  tap 

«    no  load  coils. 

These  limitations  result  in  an  ADSL  reach  of  approximately  60 
-  80%  of  NYNEX  loops.  To  increase  the  reach  we  need  to  make 
it  possible  for: 

(1)  building  ADSL  into  the  remote  terminal  of  ODLC 
a^tems,  and 

(2)  solving  the  same  problem  for  fiber  to  the  curb. 

Besides  increasing  the  reach  of  ADSL,  integration  into  ODLC 
and  FTTC  will  reduce  the  cost  as  well. 


6.  EVOLUTION  -  BusmcM  Services 

The  evolution  for  business  services  is  straightforward.  HDSL 
makes  sense  immediately  for  two  applications.  They  are  quick 
start  and  single  Tl  service.  In  the  quick  start  case,  HDSL  will 
shorten  the  interval  between  service  ordering  and  service.  As 
auch,  it  will  result  in  revenue  as  well  as  satisfied  customers. 
Careful  study  is  required  to  deteimine  whether  the  HDSL 
should  be  left  in  place  or  removed  in  favor  of  a  permanent  fiber 
(or  even  conventional  copper  -  where  there  are  spare  pairs) 
solution.  The  decision  will  be  based  on  the  cost  of  HDSL,  the 
number  of  Tls,  anticipated  growth,  etc.  Since  HDSL  is 
confined  to  devices  at  each  end  of  the  circuit,  it  is  possible  to 
reuse  the  equipment  for  quick  start  elsewhere. 

For  thin  routes,  the  HDSL  would  be  planned  to  stay  in  place 
until  new  orders  are  received.  At  some  future  dale  the 
accumulated  demand  may  suggest  new  fiber  facilities. 

7.  EVOLUTION  -  Residential  Services 

The  evolution  for  residential  service  is  somewhat  more  complex 
since  residential  systems  which  integrate  1.5  Mbps  with  POTS 
do  not  yet  exist.  However,  the  vision  we  at  NYNEX  have  is  as 
follows: 

(1)  ADSL  will  allow  universal  availability  of  new  broad- 
band services.  (Initially  only  for  customers  within  18 
Kft.  of  the  central  office,  soon  for  customers  within  18 
Kft,  of  an  ODLC  remote  terminal  as  well.)  Universal 
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means  availability  to  all,  not  provisioning  to  all.  That 
is  ADSL  will  help  satisfy  the  demand  of  early  adopters 
when  the  demand  is  dispersed. 

(2)  The  economics  of  FTTC  will  improve  over  time  for 
POTS  alone.  Technology  will  evolve  for  the  smooth 
integration  of  1.5  Mbpe  demand  with  POTS.  When 
this  occurs,  the  economic  prove  in  for  FTTC  in  areas 
with  any  significant  broadband  penetration  (even  when 
alreacfy  met  by  ADSL)  will  be  immediate. 

8.  CONCLUDING  REMARKS 

Providing  new  service  has  always  been  expensive  for  the  early 
adopter  stage.  When  ciistomers  are  thinly  dispersed,  the  cost 
of  high  bit  rate  service,  in  particular,  has  sometimes  been 
prohibitive.  Hig^i  Bitrate  Digital  Line  and  Ajsymmetric  Digital 
Line  technology  provide  a  means  to  reduce  the  cost  of  satisfy- 
ing the  demand  of  early  adopters,  and,  thereby  encouraging  the 
demand  for  these  services  from  others.  Further,  the  existence 
of  a  customer  base  served  by  these  technologies,  along  with  the 
understanding  that  nearly  any  customer  can  order  and  receive 
high  bitrate  service  on  short  notice,  will  encourage  application 
developers  to  develop  for  Tl  bit  rates.  It  is,  after  all,  the 
applications  that  customers  want  that  cause  them  to  order  the 
telephone  company  service  in  the  first  place. 


NOTES 

1  This  paper  disexisaes  the  American  Tl  (1.5  Mbps)  rate 

as  a  reference.  The  conclusions  are  equally  applicable 
to  El  (2  Mbpe)  with  certain  caveats.  First,  cost  of 
providing  El  over  conventional  repeatered  copper  may 
be  somewhat  higher  that  Tl  because  of  the  increased 
bandwidth  required.  Second,  the  effective  range  of  the 
new  technologies  may  be  somewhat  reduced,  again 
because  of  the  increased  bandwidth. 

2.  Robert  W.  Lawrence,  Technology  Enablers  for 
Residential  Broadband  Services  in  the  Telephone 
Company  Loop  Environment,  PTC  *93,  session 
2.3.5.2. 

3.  The  actual  historical  design  rules  were  quite  complex 
and  involved  the  use  of  multiple  gauge  cable  as  well  as 
loading  coils.  Some  designs  actually  complicate  the 
ability  to  provide  higher  bandwidth  services.  These 
issues  are  not  covered  here. 

4.  Bellcore  is  formally  Bell  Communications  Research, 
and  is  the  research  and  development  consortium  jointly 
owned  by  NYNEX  and  the  other  six  regional  telephone 
companies  formed  when  the  Bell  System  was  split  up. 

5.  see,  for  example,  J.  W.  Lechleider,  "Line  Codes  for 
Digital  Subecriber  Lines**,  IEEE  Communications 
Magazine,  Vol.  27,  No.  9,  September  1989,  pp.  25-32. 

6.  The  Motion  Picture  Experts  Group  operates  as  a 
committee  of  the  International  Standards  Organization 
(ISO).  They  have  been  looking  at  image  compression 
for  several  years.  They  are  veiy  close  to  a  standard  for 
sub-Tl  rate  video  compression  (MPEG-1),  and  are  also 
working  on  a  higher  bitrate  standard  (MPEG-2).  The 
MPEG-1  standard  appears  to  result  in  video  quality 
approximating  that  achieved  with  conventional  home 
video  cassette  recordera. 


Figure  1  -  Relative  Cost  of  Conventional  Tl  and  HDSL 
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MAMI:  The  New  Direction  of  Interactive  TV 


I 


N.  Kotani,  J.  Kishigami,  N.  Sakurai  and  A.  Ishikawa 
NTT  Network  Information  Systems  Laboratories 
Yokosuka,  Kanagawa,  Japan 


1,  Abstract 

MAMM  is  the  first  prototype  based  on  the  MAMI  concept  of  a  multiple-access  server  for 
moving  picture  information.  Three  users  can  simultaneously  access  moving  pictures  randomly 
on  one  storage  system  through  MAMI-l.  3y  improving  MAMM»  many  more  users  will  be 
able  to  do  that.  MAMI  will  be  beneficial  in  achieving  interactive  TV.  Further,  MAMI  will  add 
a  new  direction  called  indirect  communication  to  interactive  TV. 


2.  Introduction 

Recently,  the  multimedia  personal  computer 
(multimedia  PC)  has  become  popular.  Users  can  enjoy 
text,  audio,  still  image  and  moving  picture  information  on 
this  PC. 

Multimedia  information  is  usually  delivered  on  a  CD- 
ROM  at  present.  This  is  due  to  the  CD-ROM's  excellent 
characteristics  including  a  large  capacity  for  storing 
moving  pictures,  low  cost  because  it  is  mass  produced,  and 
delivery  through  established  distribution  networks. 

However,  multimedia  has  not  spread  to  home  use 
because  multimedia  PCs  are  very  expensive  and  moving 
picture  quality  on  multimedia  PCs  is  poor  compared  with 
broadcast  TV  and  VCRs.  Recently,  new  hardware  has 
become  available  with  features  that  allow  multimedia  PCs 
to  handle  full  screen  (about  640  x  480  pixels),  full  motion 
(30  frames/sec),  and  full  color  (24  bits/pixel)  moving 
pictures.  However,  this  new  hardware  is  too  expensive  for 
ordinary  home  use,  and  there  are  few  multimedia  software 
titles  in  the  market  compared  with  music  and  movie 
software  titles.  Therefore,  multimedia* s  acceptance  for 
hon)e  use  will  occur  in  the  future.  When  that  happens,  the 
multimedia  PC  will  have  a  different  name  because  it  will 
/C  regarded  simply  as  an  electric  appliance  like  a  TV  set. 
In  this  paper  though,  it  is  called  a  multimedia  PC. 

To  accelerate  the  spread  of  multimedia  to  ordinary 
home  use,  some  telecommunicf^tion,  CATV  and 
broadcasting  companies  have  released  concepts  of 
interactive  TV  like  "Video  On  Demand"  and  "News  On 
Demand".  The  MAMI  concept  of  a  multiple-access  server 
for  moving  picture  information  was  described  in  the  last 
PTC[1].  It  will  still  be  necessary  to  develop  an  interactive 
TV. 

MAMI-l  is  the  first  prototype  based  on  the  MAMI 
concept.  In  this  paper,  the  MAMI  concept  is  briefly 
described  again,  an  outline  of  MAMM  is  presented  and  a 
new  direction  of  interactive  TV  by  MAMI  is  proposed. 


3,    Multiple-Access  server  for  Moving  picture 
Information  -  MAMI 


The  concept  of  a  multiple-access  server  for  moving 
picture  information  called  MAMI  was  proposed  in  the  last 
PTC.  Multiple-access  makes  it  possible  for  a  user  to  access 
any  shared  moving  picture  information  within  a 
reasonable  time. 

3.1  The  concept  of  MAMI 

Figure  1  shows  an  example  of  the  MAMI  concept  when 
3  users  are  accessing  the  same  program,  an  image  time  bar 
of  moving  picture  data.  Users  access  the  moving  picture 
information  randomly  in  terms  of  time  and  place.  By  using 
buffering  technology,  moving  picture  data  blocks  are 
dispatched  from  the  storage  system  at  a  transfer  rate  of  V 
MB/s.  A  user  receives  a  moving  picture  constantly  and 
continuously  at  only  v  MB/s.  Thus,  ideal  V/v  multiple- 
access  can  be  operated  in  this  system. 

'anytime  access  to  the  same  program" 
to  each  temiinal 


2  MMM^^MMIv^^H.,^ 


VMB/s 


A  C         B  AC 

from  disk  array 
Figure  L  The  concept  of  MAMI 


As  a  result,  in  the  MAMI  system,  the  effective  transfer 
rate  difference  between  V  and  v  is  of  fundamental 
importance.  Therefore,  in  the  MAMI  system,  a  very  fast 
transfer  rate  from  storage  system  is  required  to  make  it 
possible  for  several  users  to  access  simultaneously. 
However,  only  an  improvement  in  transfer  rate  from 
storage  is  not  enough  for  more  users  to  access  the  shared 
moving  picture  information.  The  file  access  sequences  in 
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almost  all  storage  systems  at  present  are  scheduled  by  the 
first-come,  first-served  algorithm  (FCFS),  and  the  most 
significant  problem  with  FCFS  is  the  increase  in  queue 
length  and  waiting  time  for  service.  Furthermore*  moving 
picture  data  cannot  be  reproduced  at  a  constant  velocity 
when  the  FCFS  algorithm  schedules  the  access  to  shared 
moving  picture  data.  Therefore,  in  the  MAMI  system, 
scheduling  technology  based  on  the  periodic  hard -real- 
time ccncept[2]  is  applied  to  the  sequence  control  of 
storage  access  to  solve  this  problem  as  shown  in  Fig.  2. 


date  block 
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Figure  2.  Time  chart  for  MAMI  scheduling 


'^leal  ^  reproducing  time  in  transferring  data 
and  also  the  minimum  interactive  period  for  a  user  in  the 
moving  picture  data.  It  means  that  a  user  waits  for  the  next 
interactive  point  to  jump  the  access  point  on  the  moving 
picture.  Therefore,  a  shorter  Tj^^  can  improve  the  random 
access  capability  for  a  user.  On  the  other  hand,  a  multiple- 
access  capability  MAC  can  be  concretely  described  using 
the  hardware  parameters 


MAC  < 


'real 


'real 


^acc^ 


^(Treal) 


(I) 


where  T^^^  is  the  maximum  access  time  of  the  storage 
system  including  one-rotation  time  and  the  maximum  seek 
time,  V  is  the  transfer  rate  from  or  to  the  storage  system 
and  L(T^)  is  the  transfer  data  length  in  T  related  to 

Treal-  deciding  each  pm*ameter  in  this  way,  all  users 
can  access  "full-randomly"  at  each  interactive  point. 

3.2  Prototype  MAMM 

A  prototype  MAMI-l  system  based  on  the  MAMI 
concept  has  been  constructed[3].  Reproducing  from  any 
point  on  any  stored  moving  picture  is  possible  in  this 
prototype  merely  by  mouse-clicking  the  icon,  even  if 
another  user  has  accessed  the  same  data,  as  long  as  the 
number  of  users  who  can  simultaneously  access  the  same 
moving  picture  information  is  limited  to  3. 

3.2.1  Configuration  of  MAMM 

MAMI- 1  hardware  consists  of  four  components,  a 


schedule  controller,  client  interfaces,  a  disk  system 

connected  through  a  VME  bus,  and  client  systems 

connected  to  client  interfaces  through  SCSI  interface 
cables  as  shown  in  Fig.  3. 
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Figure  3.  MAMM  hardware  configuration 


One  of  the  nwst  important  parts  of  MAMM  is  the 
schedule  controller.  The  schedule  controller  has  a  system 
watch  that  is  used  for  hard-real-time  management  of  client 
I/Fs.  It  generates  a  "tablet"  by  hard-real-time  scheduling 
and  sends  it  to  each  client  I/F  through  the  VME  bus.  The 
client  I/F  that  receives  the  tablet  can  access  the  disk  array. 
The  schedule  process  running  on  the  real-time  operation 
system  controls  the  authority  to  access  the  disk  array 
during  the  permitted  time  span  by  circulating  the  tablet. 
After  sending  the  tablet  to  a  client  interface  requesting  disk 
access,  measuring  the  progress  time  is  begun  with 
checking  the  excess  dead-line  time  decided  by  the 
hardware  performance  of  the  disk  system.  The  commands 
will  certainly  be  completed  during  the  permitted  time  span 
if  no  errors  occur. 

The  SCSI  control  process  for  the  client  interfaces  has  2 
main  functions.  One  is  emulating  RAM  as  a  standard  disk 
with  minimum  access  time  overhead.  The  other  is  pre- 
fetch, making  it  possible  to  access  the  next  data  block 
effectively  with  the  permission  of  the  schedule  controller. 
Both  of  these  functions  make  it  possible  to  maintain  a 
constant  data  flow  to  the  user  terminal/monitor  during 
sequential  reproducing  of  moving  pictures. 


3.2.2  Performance 

The  client  interfaces  function  as  RAM  disks  through 
the  SCSI  interface,  and  the  average  transfer  rate  from  the 
general-use  CPU  board  to  the  client  through  the  SCSI 
protocol  controller  is  approximately  1  MB/s,  including  0.6 
msec  as  the  access  time.  This  is  sufficient  performance  for 
reproducing  a  moving  picture  with  a  full  screen  (640x480 
pixels),  full  motion  (30  frames/sec)  and  full  color  (24 
bits/pixel)  using  the  latest  video  boards  having  real-time 
video  compression  and  decompression  functions. 

The  burst  transfer  rate  of  MAMI-Ts  disk  system, 
connected  to  a  disk  system  controller  with  a  Fast  SCSI-2 
interface,  can  be  as  high  as  5  MB/s,  However,  the 
mechanical  delay  time  overhead,  the  seek  time  and  the 
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rotation  delay,  makes  the  effective  transfer  rate  V  decrease 
to  approximately  3  MB/s  when  L  is  I  MB  and  a  MAC  of  3 
is  actually  achieved  in  MAMl-l.  The  deadline  time  in  the 
hard-real-time  scheduling  is  fixed  at  1/3  sec.  The  average 
utilization  of  the  disk  array  is  0.6  when  MAC=3.0.  No 
block  exceeding  the  deadline  time  during  the  6  hours  of 
running  showed  any  appreciable  effect  from  the  real-time 
scheduling  on  the  schedule  board. 

The  response  time  of  random  access  to  moving  picture 
at  a  user  terminal  is  approximately  1.5  seconds  including 
the  software  delay  due  to  setting  the  minimum  interactive 
period  to  1  second  in  MAMl-1. 

33  Improvement  of  performance 

Two  significant  factors*  the  multiple  access  capability 
MAC  and  the  response  time  for  random  acctss  at  a  user 
terminal*  should  be  improved  to  make  a  more  practical 
MAMl-1.  In  particular,  quick  response  is  very  important  in 
accessing  moving  pictures  interactively  and  it  should  be 
improved  to  less  than  0.5  seconds.  To  decrease  the 
response  time  for  random  access,  the  minimum  interactive 
period  Tf^  should  be  shorter.  However,  equation  1  shows 

that  a  shorter  causes  a  smaller  MAC  in  the  same 
system. 


measuremenis 


Figure  4.  Turn-around  time  under  a  practical  load  in 
MAMM 


The  first  approach  solving  this  problem  is  an 
improvement  in  the  scheduling  method  for  disk  access. 
The  MAMM  scheduling  method  is  based  on  hard-real- 
time in  the  worst  case  with  a  maximum  seek  time  and  one- 
rotation  latency.  As  shown  in  Fig.  4,  the  turn-around  time, 
the  time  defined  from  the  read  command  reception  to  data 
transfer  completion,  is  much  less  than  the  worst  case  of 
333  ms.  By  using  a  new  scheduling  method  for  average 
cases  with  the  disk  arm  scheduling  algorithmL4],  T^eal  can 
be  shorter  while  keeping  MAC  values. 

The  second  approach  is  improving  the  storage 
performance.  As  previously  mentioned,  the  wide  transfer 
bandwidth  is  sufficient,  at  first,  to  improve  MAMI*s 
multiple  access  capability.  Disk  array  technology,  recently 
introduced  and  can  improve  disk  system  re!iability[5],  is 
basically  suitable  for  MAMI,  especially  from  the 
viewpoint  that  MAMI  requires  a  high  speed  transfer  rate. 
With  this  parallel  technology,  the  synchronized  disks  have 
no  speed  limitations. 

However,  just  increasing  the  transfer  rate  cannot 
produce  a  larger  MAC  under  conditions  where  the 
minimum  interactive  period  is  around  0.5  seconds  as 
shown  in  Fig.  5(a),  and,  thus,  it  is  necessary  to  decrease 
the  Tacc.  Recently,  the  trend  to  down-size  portable  work 
stations  has  been  accelerating  the  development  of  disks 
such  as  1.8  inch  or  smaller.  These  small  disks  have  the 
potential  for  decreasing  the  access  time  because  of  their 
narrow  recording  areas,  making  seek  times  shorter  and 
rotation  speeds  higher.  Figure  5(b)  shows  that  configuring 
a  disk  array  with  these  small  disks  makes  possible  a  greater 
MAC  with  a  less  than  0.5  seconds  response  time. 

3.4  MAMM  building  block  feature 

It  is  of  great  importance  not  only  to  enlarge  the  MAC, 
but  also  to  increase  the  number  of  user  terminals 
concurrently  connected  to  single  server  system  in  larger 
scale  server  systems  simultaneously  serving  many  users 
with  moving  pictures.  Therefore,  the  MAMI  building 
block  feature  was  designed  to  be  capable  of  expanding 
according  to  system  scale.  In  the  experimental  system,  the 
3  by  3  building  block  feature,  meaning  3  MAMMs  with  3 
MACs  controlled  by  a  system  controller  capable  of 
accepting  requests  from  nine  users  at  the  same  time,  is 
constructed  as  shown  in  Fig.  6. 
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Figure  5.  Improvement  in  MAC  dependence  on  Tpcal 
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The  system  controller  always  knows  all  moving  picture 
locations  as  files  in  MAMM  systems  and  supervises  the 
status  of  each  MAMM .  On  specifying  the  file  name  at  the 
user  terminal,  the  free  client  I/F  board  to  access  the 
specified  moving  picture  is  selected  by  the  system 
controller.  The  connection  between  the  client  I/F  board  and 
the  user  terminal  is  made  under  its  control.  It  is  not 
necessary  for  users  to  know  how  many  client  I/Fs  can  be 
included  in  the  whole  server  system.  The  Ether  Net  used  to 
send  control  information  from  user  terminals  to  the  system 
controller  and  the  SCSI  switcher  in  Fig.  6  will  be  replaced 
with  the  3-ISDN  network  in  the  near  future. 
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Figure  6,  System  configuration  of  the  3  by  3  building 
block  feature 


4.  A  New  Direction  of  Interactive  TV  by  MAMI 

Multimedia  consists  of  all  media  types»  text»  audio,  still 
images  and  moving  pictures.  It  is  made  up  any  two  or 
more  conventional  media  or  by  combination  of  media. 
Conventional  movies  and  television  broadcast  are  not 
recognized  as  multimedia,  although  they  can  include  all 
media  types.  At  least,  computers,  especially  personal 
computers,  by  which  any  medium  can  be  handled,  are 
necessary  for  multimedia.  It  has  become  easier  and  easier 
to  put  movies,  for  example,  NTSC  video  images,  on  a 
personal  computer  screen.  Thus,  movies  can  be  enjoyed  on 
a  personal  computer  screen.  This,  however,  is  not  a 
multimedia  system;  something  is  lacking. 

This  something  is  the  interaction  between  the  users  and 
the  information.  A  multimedia  system  must  provide  the 
user  some  interaction  with  the  information  it  serves,  so  this 
interaction  is  vital  in  a  multimedia  system.  It  can,  thus,  be 
said  that  multimedia,  in  the  strict  sense,  is  a  short 
expression  of  interactive  multimedia. 

Now,  when  interactions  by  common  software  is 
considered,  and  it  docs  not  matter  whether  it  is  multimedia 
software  or  not,  there  is  some  interaction  with  data,  data 


that  might  be  prepaied  in  advance,  or  produced  by  the 
software  during  its  processing,  or  produced  by  a  user 
through  using  the  software.  All  of  this  is  data  in  the 
broadest  sense,  and  only  the  most  suitable  data  is  chosen. 
Thus,  it  can  be  said  that  choosing  suitable  data  is  the 
interaction.  This  meanings  that  it  is  necessary  for  the 
interaction  that  a  compuier*s  storage  systems  have  random 
access  capability  from  the  view-point  of  storage  systems. 

This  philosophy  can  be  applied  to  multimedia. 
Multimedia  information  must  be  stored  in  storage  systems 
having  random  access  capability.  This  random  access 
capability  is  necessary  for  multimedia. 

4-1  Interactive  TV  with  MAMI 

There  are  3  methods  of  obtaining  moving  picture 
information  with  audio  from  a  distance.  These  are,  from 
electric  waves  through  space,  from  CATV  through  metal 
or  optical  wires  and  from  packaged  media. 

The  original  meaning  of  "tele -vision"  was  that  viewers 
could  see  the  distance.  Viewers  know  a  picture  on  the 
television  is  somewhere  in  the  distance  and  they  cannot 
expect  -to  interact  with  someone  in  the  distance,  through 
space  from  their  own  communication  experiences. 

It  is,  therefore,  necessary  for  multimedia  that  PCs 
handling  multimedia  have  storage  systems  with  random 
access  capability.  A  conventional  television  broadcast 
would  not,  however,  be  suitable  as  interactive  TV  if  its 
information  were  to  be  stored  in  random  access  storage 
systems  because  it  serves  its  information  through  space 
and  anyone  who  wants  it  can  get  at  the  same  time  as 
anyone  else.  "Through  space'*  and  "to  anyone"  emphasize 
that  a  television  broadcast  is  not  suitable  as  interactive  TV. 

Now,  there  is  packaged  media  with  random  access 
capability  like  CD-ROMs  for  achieving  interactive  TV. 
This  is  the  only  solution  for  interactive  TV  at  present. 
There  is  multimedia  information  on  CD-ROM.  This  takes 
a  long  time  to  be  delivered  after  it  is  recorded.  The 
information  is  in  the  CD-ROM  drive  next  to  the 
multimedia  PC,  and  so,  it  is  hard  to  feel  that  the  picture 
from  a  CD-ROM  is  a  scene  from  somewhere  at  a  distance. 
Interactive  TV  from  packaged  media  is  not  "television"  in 
the  strictest  sense.  It  is  "interactive"  because  it  is  not  a 
"television." 

From  this  point  of  view,  the  "television"  cannot  be 
interactive,  but  the  metal  or  optical  wires  of  CATV  have 
the  potential  for  making  CATV  a  true  interactive  TV.  With 
CATV,  information  is  obtained  from  over  the  metal  or 
optical  wires,  and  these  wires  can  be  also  used  for 
communication  among  specified  people.  In  this  case,  "over 
wire"  and  "to  specified  people"  characterize  CATV's 
potential  as  being  suitable  for  interactive  TV.  A  picture 
from  CATV  can  give  the  impression  that  it  is  a  scene  from 
somewhere  at  a  distance.  Therefore,  to  make  CATV  a  true 
interactive  TV,  there  must  be  a  random  access  storage 
system  for  each  user  at  the  CATV  station.  This  might  be 
impossible  because  there  would  have  to  be  as  many 
random  access  storage  systems  as  there  are  subscribers.  It 
would  cost  very  much  and  would  take  a  long  time  to  copy 
information  from  one  individual  sources  to  other  storage 
systems. 

MAMM  has  shown  the  feasibility  of  the  MAMI 
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coi.cept,  and  the  MAMl  concept  will  be  able  to  make 
CATV  a  true  interactive  TV. 

4.2  Indirect  Communication 

From  another  point  of  view,  it  can  be  considered  that 
interaction  is  a  kind  of  communication  and  that  any 
conununi cation  is  accomplished  with  frequent  interaction. 
Also,  whatever  is  done  with  frequent  interaction  is 
something  like  communication.  It  is  necessary  for  two 
communicators  to  have  something  shared  between  them.  If 
there  is  nothing  shared  between  two  people,  they  cannot 
communicate  at  all. 

Considering  video  games,  they  can  make  players 
interact  with  computer  systems  very  frequently.  In  case  of 
single  player  games,  a  player  gives  some  action  to  the 
world  which  the  video  game  prepared,  and  this  world 
returns  some  action  to  him.  Here,  the  player  is  having 
frequent  interaction  with  the  video  game.  Thus,  the  player 
and  the  video  game  are  communicating  with  each  other. 
This  phenomenon  will  be  understood  more  obviously 
when  video  games  that  are  played  by  two  or  more  people 
on  the  same  field  are  considered,  for  example,  tennis, 
soccer,  and  baseball  games. 


player  A 

o 


Table  Tennis  '""'r^ 


Figure  ?•  An  example  of  Video  games. 


With  a  table  tennis  game  played  by  two  people  (Fig.  7), 
the  two  players  play  in  a  world  that  consists  of  a  table, 
balls,  rackets,  and  reflections  on  the  floor.  One  player  has 
frequent  interaction  with  the  video  game,  and  at  the  same 
time,  he  is  interacting  with  the  other  player  through  the 
world  of  table  tennis.  They  are  communicating  together 
through  the  shared  world  that  the  video  game  prepared. 
This  phenomenon  is  called  "indirect  communication." 

Indirect  communication  has  two  steps.  1 )  One  person 
who  is  communicating  with  someone  else  knows  the 
existence  of  something  shared  between  them,  but  neither 
recognizes  that  they  are  most  certainly  communicating 
with  someone.  This  is  one  kind  of  situation  that  is  seen  in 
the  example  of  video  games  played  by  two  or  more  people, 
that  is  explained  above.  This  is  indirect  communication.  2) 
People  know  only  the  existence  of  something  shared  but 
they  do  not  know  the  people  beyond  it.  and  of  course,  they 
do  not  know  they  are  communicating  with  anyone.  This  is 
even  more  indirect  communication. 


43  Indirect  Communication  through  MAMI 

The  capability  of  sharing  information  is  one  of  the  most 
noticeable  characteristics  of  MAMI  that  was  described 
previously.  People  can  be  made  to  accomplish  indirect 
communication  through  natural  moving  pictures  with 
audio  and  they  will  be  controlled  by  software.  In  order  to 
achieve  this  indirect  communication,  it  will  be  necessary  to 
add  features  by  which  MAMI  can  know  and  control  the 
information  addresses  players  are  enjoying.  This  will  be 
done  as  in  Fig.  8  after  MAMFs  performance  has  been 
improved  and  MAMI  has  more  MACs. 
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Figure  8.  The  Indirect  Communication  Controller  (ICC)  in 
MAMI 


Some  examples  of  more  indirect  communication 
through  MAMI  are  given. 

1.  A  person  is  enjoying  multimedia  software  through 
MAMI.  He  is  thinking  that  it  is  similar  to  that  on  a 
stand-alone  multimedia  PC.  However,  the  software 
has  some  control  points  he  does  not  know  about.  The 
indirect  communication  controller  (ICC)  chooses  the 
way  for  him  without  his  knowing  with  seeing  what 
kind  of  action  the  other  players  are  taking  with  the 
software.  He  is  indirectly  communicating  with  other 
people. 

2.  This  situation  can  be  applied  to  linear  movies.  A 
person  is  enjoying  a  linear  movie.  He  is  thinking  that 
it  is  a  kind  of  conventional  linear  movie,  but  it  has  a 
tree  structure  in  the  direction  of  time  passage  with 
some  control  points  (Fig.  9).  At  these  points,  the 
software  on  the  ICC  chooses  the  way  for  him  without 
his  knowing  it.  It  is  accomplished  by  the  information 
which  address  in  the  movie  other  people  are  enjoying. 
Of  course  the  information  such  as  what  day  it  is  and 
what  time  it  is  can  also  be  used.  This  is  more  indirect 
communication,  too. 
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Figure  9.  An  example  of  information  in  indirect  communication 


5.  Conclusions 

MAMU  is  the  first  prototype  based  on  the  MAMI 
concept  of  a  multiple-access  server  for  moving  picture 
information.  Three  users  can  simultaneously  randomly 
access  moving  picture  information  in  one  storage  system 
through  MAMI-1.  By  improving  MAMM»  many  more 
people  will  be  able  to  do  that  and  MAMI  will  be  necessary 
for  achieving  an  interactive  TV.  Further,  it  was  shown  that 
MAMI  will  add  a  new  direction  called  indirect 
communication  to  interactive  TV. 
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CALLING  ALL  TELEVISIONS? 
THE  CONVERGENCE  OF  THE  CABLE  TELEVISION 
AND  TELEPHONE  INDUSTRIES  IN  THE  UNITED  STATES 

Richard  L.  Goldberg 
Graham  &  James 
San  Francisco,  California 


Technological,  historical,  political,  regulatory,  and  economic  forces  are 
creating  growing  incentives^or  cable  and  telephone  industries  in  the  United 
States  to  operate  in  each  other's  bailiwicks.     These  forces  appear  to  be 
combining  to  cause  the  convergence  of  the  cable  television  and  telephone 
industries.     Several  different  scenarios  may  lead  to  such  convergence. 
Convergence  could  be  effected  by  means  of  competition,  co-option,  cooperation, 
coercion,  or  a  combination  thereof.    Ultimately,  however, 

preferences,  based  on  need,  convenience,  and  cost,  will  establish  the  pace  and 
scope  of  convergence  and  the  extent  of  the  integrated  telecommunications 
market. 


1.0  INTRODUCTION 

When  I  was  a  child  in  the  mid-1960s,  my  family 
went  to  see  the  New  York  World's  Fair.     As  a 
four-year-old,  I  was  excited  and  impressed  by 
the  gleaming  images  of  Tomorrow  presented  at 
various  pavilions.     General  Motors  offered  a 
ride  into  the  future  in  their  big,  bright, 
American- made  cars.     The  City  of  New  York 
provided  a  tour  of  a  clean,  modern,  easily 
accessible  metropolis.     Walt  Disney  brought  the 
children  of  the  world  together  in  song, 
proclaiming  in  unison  that  "it's  a  small  world 
after  all."    And  AT&T  declared  that  "the 
technology  of  tomorrow  is  here  today,"  as 
evidenced  by  its  latest  invention,  the 
Picturephone . 

More  than  a  quarter  of  a  century  later,  the 
hyperbole  of  those  predictions  stands  in  stark 
contrast  to  present  realities.     The  American 
car  industry  has  lost  much  of  its  luster.  The 
"Big  Apple"  is  not  the  shining  traversable  city 
it  hoped  it  would  become.     The  world  has  grown 
smaller  via  high-speed  transit  and 
communications,  but  the  gulf  between  the 
"haves"  and  "have  nots"  of  the  world  has  grown 
wider.     And  we're  still  waiting  for  the 
Picturephone . 

Clearly,  predictions,  once  pronounced,  may  not 
always  resemble  reality,  once  achieved.     It  is 
with  this  understanding  that  this  paper 
considers  the  advent  of  fully- integrated 
communications  technology  in  the  United  States. 

It  appears  that  the  long-heralded  "convergence" 
in  the  provision  of  voice,  data  and  full- 
motion  video  communications  technologies  is 
finally  about  to  become  an  actuality  in  the 
U.S.     Still,  questions  remain:     Who  are  the 
players  in  the  converging  telecommunications 
industries?    What  forces  are  causing  the 
convergence  of  these  services?    How  will  such 
convergence  occur?    Will  the  general  public  be 
willing  or  able  to  partake  of  these 
technologies?    This  paper  addresses  each 
question  ii«  turn. 


2.0    THE  PLACERS 

The  players  interested  in  the  convergence  of 
cable  television  and  telephone  communications 
technologies  come  from  many  formerly  distinct 
realms  of  the  communications  industry. 
Participants  from  the  mass-appeal  news  and 
entertainment  media  include:     Owners  and 
operators  of  cable  television  systems;  the 
publishers  of  print  media;  broadcast  television 
networks;  television  stations;  programming 
production  companies;  videocassette  retailers; 
advertisers;  the  music  industry;  and  the  movie 
industry . 

Participants  from  the  "common  carrier"  network 
transmission  business  include:  Telephone 
companies  created  by  the  breakup  of  the  Bell 
system  (the  Regional  Bell  Operating  Companies 
("RBOCs")  and  local  telephone  companies);  loa^ 
distance  telephone  companies  (including  AT&T. 
MCI    Sprint,  and  a  host  of  nondominant 
interexchange  carriers);  competitive  access 
providers  (entre^^reneurial  local  and/or 
interexchange  companies  providing  alternative 
means  of  interconnection  with  the  local  phot.e 
system);  telecommunications  equipment 
manufacturers;  cellular  and  paging  licensees; 
companies  interested  in  providing  personal 
communications  services  ("PCS");  satellite 
manufacturers;  and  satellite  transmission 
service  providers. 

The  computer  and  data  processing  industries 
also  are  centrally  involved  in  the  convergence 
of  technologies.     Interested  parties  include 
Manufacturer.-  and  designers  of  mainframe 
computers,  personal  computers  and  semiconductor 
chips;  computer  hardware  and  software  vendors 
data  processors;  distributors  of  consumer 
electronics;  and  video  game  creators. 

Others  involved  in  the  shaping  of  the  broadband 
digital  network  include:     Federal  and  state 
regulators;  municipal  franchising  author it  its . 
educators;  the  banking  industry;  alarm  and  hon.i- 
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security  providers;  and,  of  course,  business 
and  residential  consumers . (1) 

3.0  THE  FORCES  CAUSING  mNVERGENCE 

3.1  The  Technological  Engine 

Technological  innovation  has  progressed  to  the 
point  that  audio,  video  and  data  services  can 
now  be  provided  over  fiber  optic  cable,  coaxial 
cable,  and  even  over  twisted  copper  wire  pairs. 
Nevertheless,  it  is  the  deployment  of  fiber 
optic  cable  that  represents  the  most  dramatic 
change  in  the  communications  infrastructure. 
Today,  both  telephone  networks  and  cable 
television  systems  use  coaxial  cable  as  their 
primary  distribution  lines.     Coaxial  CAble 
contains  1  GHz  of  technical  capacity.  However, 
electronic  radio  signals  carried  on  coaxial 
cable  are  subject  to  substantial  signal  loss. 
An  amplifier  must  be  installed  approximately 
every  2,000  feet  to  boost  the  signal. 
Amplifiers  contribute  noise  and  signal 
distortion,  which  reduce  channel  capacity. 
Coaxial  cable  systems  deliver  approximately  75 
video  channels. (2)    Fiber  optic  networks,  on 
the  other  hand,  conveying  digitized  pulses  of 
light,  can  carry  signals  for  20  miles  without 
amplification.     Decreasing  the  number  of 
amplifiers  on  the  network  significantly  reduces 
noise  and  distortion  and  increases  channel 
capacity  to  150  video  channels. (3) 

Fiber  optics,  coupled  with  technological 
advances  such  as  digital  switching,  digital 
compression,  and  changes  in  systems 
architecture  from  " tree-and-branch"  to  "star- 
configurations,  offer  both  the  cable  and 
telephone  industries  the  ability  to  carry 
extensive  two-way  voice,  data,  and  full-motion 
video  communications  into  the  home  or  office. 
However,  local  telephone  companies  remain 
hamstrung  by  a  vestige  of  their  past  --  the  use 
of  twisted  copper  wire  pairs  to  transmit 
messages  "the  last  mile"  into  the  residence  or 
business.     These  wires  have  only  4  KHz  of 
capacity,  a  paltry  amount  compared  to  the 
"broadband"  1  GHz  capacity  of  coaxial  cable. 
This  difference  in  the  "drop"  wire  to  the 
customer  has  lead  several  industry  analysts  to 
predict  that  the  cable  television  industry  is 
better  positioned  than  local  telephone 
companies  to  provide  integrated  communications 
services  to  consumers . (4)    However,  it  should 
be  noted  that  Bellcore  has  developed  technology 
to  transmit  one  channel  of  high-quality  video- 
on-demand  service  transmitted  at  1.5  Mbps  over 
ordinary  copper  telephone  lines. (5) 

3.2    Historical  Evolution 

The  historical  walls  between  the  telephone, 
television,  and  computer  industries  are  being 
eroded  at  an  ever- quickening  pace.     One  element 
in  the  convergence  of  these  industries  has  been 
the  growing  ubiquity  of  cable  television  and 
telephone  distribution  plant.     Currently,  93 
percent  of  U.S.  households  have  telephones, 
vu^i^  fo  percent  of  America's  homes  are  served 
by  cable  television. (6)      According  to  William 
Johnson,  President  of  Scientific  Atlanta,  90 
percent  of  all  homes  in  the  U.S.  will  be  passed 


by  fiber  optic  cable  by  the  year  20L''o  (7)  This 
means  that  by  the  end  of  the  century,  most 
homes  will  have  two  "wires"  connecting  them  to 
increasingly  sophisticated  communications 
service  providers. 

Another  factor  in  the  evolution  toward 
convergence  has  been  the  Increasing 
addressability  of  cable  television  systems. 
Traditionally,  telephone  networks  have  provided 
two-way  communications  between  end  users  (so- 
called  "interactive"  communications),  while 
cable  systems  have  offered  one-way  service  (so- 
called  "passive"  communications)  to  their 
subscribers.     Although  cable  subscribers  could 
switch  channels  on  their  television  sets,  they 
could  not  "talk  back"  to  the  cable  headend, 
which  transmitted  all  of  its  service  offerings 
simultaneously  "downstream"  to  the  home.  Now. 
however,  with  the  deployment  of  fiber  optics 
and  the  advent  of  digital  switching  and 
addressable  converters,  cable  television 
companies  will  become  increasingly  able  to 
"flip  the  paradigm"  to  provide  interactive, 
multimedia  communications  between  the  customer 
and  the  headend. (8)     Some  expect  even  more 
drastic  changes  over  time.     According  to 
Nicholas  Negroponte ,  Director  of  the  Media 
Laboratory  at  the  Massachusetts  Institute  of 
Technology,  television  and  telephone  services 
are  in  the  process  of  trading  places,  with 
television  services  migrating  from  the  airwaves 
to  delivery  via  cable,  while  telephone  services 
switch  from  copper  wires  to  mobile  wireless 
services  such  as  cellular  telephones . (9) 
Whether  this  role  reversal  actually  comes  to 
pass,  it  appears  that  from  a  technical 
standpoint,  audio,  video  and  data 
communications  in  the  future  will  be 
transmitted  as  digitized  "bits"  of  information 


3.3    The  Political  Agenda 

President-elect  Bill  Clinton  and  Vice- 
President-elect  Al  Gore  have  made  the  creation 
a  national  telecommunications  infra- structure  a 
high  priority  for  the  new  Administration. 
During  his  campaign,  Clinton  said  that  a 
national  communications  network  "could  do  for 
the  productivity  of  individuals  at  their  plac^-s 
of  work  what  the  interstate  highway  of  the 
1950s  did  for  the  productivity  of  the  nation's 
travel  and  distribution  system. "(10)    As  a 
Senator.  Vice-President-elect  Gore  was  at  the 
forefront  of  legislative  activity  in  the  area 
of  telecommunications.     He  introduced  the  High 
Performance  Computing  Act  of  1990,  which  became 
law  in  December  1991,   to  fund  the  development 
of  high-performance  computer  software  and 
hardware  over  a  five-year  period. (11)     In  199?. 
Gore  introduced  a  bill  seeking  to  provide  the 
technologies  developed  under  the  High 
Performance  Computing  Act  to  hospitals,  school b 
and  businesses. (12) 

The  new  Administration  is  not  alone  in  having,  a 
vision  of  the  telecommunications  network  of  the 
future.     The  American  political  climate  over 
the  past  three  Administrations  has  encouraged 
competition  to  replace  the  monopoly  model  in 
the  provision  of  telecommunications  servict-^ 
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There  is  currently  a  vigorous  debate  over  the 
propriety  of  establishing  a  telecommunications 
system  by  legislative  fiat.     Senator  Conrad 
Burns  (R-Montana)  has  enunciated  **a  vision  of  a 
broadband  fiber  optic  network  linking  every 
home,  school,  hospital  and  business  by  the  year 
2015.-    Senator  Burns  notes  that  Japan  will 
complete  its  deployment  of  fiber  optics  by  2015 
and  argues  that  the  U.S.  "simply  can't  afford 
to  be  left  behind. *(13)    A  competing  vision  of 
the  future  is  offered  by  Kenneth  Gordon, 
Chairman  of  the  Maine  Public  Utilities 
Commission  and  President  of  the  National 
Association  of  Regulatory  Utility 
Commissioners.     According  to  Chairman  Gordon, 
no  one  has  a  clear  view  of  what  the  country's 
telecommunications  system  will  look  like  five 
or  ten  years  from  now.     Therefore,  it  is  the 
marketplace,  rather  than  regulators  and 
legislators,  that  should  decide  the  proper 
course  of  action.     Chairman  Gordon  considers  it 
''critical  is  that  there  be  a  flexibility  and  an 
openness  to  choices,  and  that  we  avoid  getting 
ourselves  locked  into  particular  visions,  such 
as  fiber- to- the-home  by  2015  .    .    .  ."(lA) 

One  recent  piece  of  legislation  worth  noting  is 
the  Cable  Television  Consumer  Protection  and 
Competition  Act  of  1992  ("the  Cable 
Reregulation  Act"). (15)    The  Cable  Reregulation 
Act,  enacted  by  Congress  over  President  Bush's 
veto,  calls  for  the  regulation  of  cable 
systems'  basic  service  rates  where  effective 
competition  does  not  exist. (16)  Interestingly, 
however,  the  Cable  Reregulation  Act  leaves 
unregulated  that  portion  of  cable  service 
offered  on  an  addressable,  "a  la  carte"  basis 
to  subscribers.     Thus,  it  appears  likely  that 
cable  service  will  continue  to  move  toward 
personalized  "custom- tailored"  service 
offerings  in  an  attempt  to  avoid  further 
regulation. 

3.4    Regulatory  Reevaluation 

The  cable  television  industry,  historically 
subject  to  only  ancillary  federal  regulation, 
and  telephony,  historically  permitted  to 
operate  as  a  monopoly  utility  and  traditionally 
exempted  from  content -based  regulation,  would 
appear  to  be  well-positioned  to  capitalize  on 
the  telecommunications  deluge  of  the  digital 
Information  Age.     However,  the  pace  of 
deregulation  has  slowed  and,  as  in  the  case  of 
the  Cable  Reregulation  Act  discussed  above, 
even  reversed  course.      The  regulatory  climate 
has  shifted  significantly  toward  head- to -head 
competition  between  cable  television  and 
telephone  service  providers.     This  movement  is 
engendering  an  attempt  to  create  a  "level 
playing  field"  between  the  two  industries. 

Historically,  carriers  of  audio,  video  and  data 
signals  have  been  subject  to  differential 
regulatory  treatment  based  on  the  means  their 
signals  were  disseminated.  Broadcasters 
transmitting  audio  and  video  signals  over  the 
airwaves  were  licensed,  due  to  the  scarcity  of 
spectrum.     Broadcast  licensees  were  public 
trustees,  charged  with  the  responsibility  of 
exercising  editorial  control  in  the  public 
interest  over  the  content  of  their 


transmissions.    Telephone  companies,  on  the 
other  hand,  provided  wire  "pipelines"  for  the 
transmission  of  audio  and  data  communications 
on  a  common  carriage  basis.     They  operated  as 
public  utilities,  and  were  required  to  file 
tariffs  to  ensure  that  their  rates  were 
nondiscriminatory,  but  they  maintained 
virtually  no  responsibilities  or  control  as  to 
the  content  of  such  transmissions. 

This  hard  and  fast  distinction  between 
broadcasters  and  common  carriers  began  to  break 
down  with  the  evolution  of  cable  television 
service  from  a  community  antenna  retransmission 
service  to  a  provider  of  original  and 
retransmitted  audio  and  video  programming. 
Cable  system  operators  act  as  editors, 
gatekeepers,  and  common  carriers,  depending  on 
whether  particular  channels  are  classified  as 
basic  or  premium  service,  leased  access,  or 
public,  educational  or  governmental  access 
channels.     The  courts  have  found  themselves 
continually  hard-pressed  to  justify  the  FCC's 
jurisdiction  over  cable  service  as  "reasonably 
ancillary  to  the  effective  performance  of  the 
Commission's  various  responsibilities  for  the 
regulation  of  television  broadcasting. " (17) 
Indeed,  some  argue  that  the  government  should 
abandon  content  regulation  entirely  and  adopt 
the  common  carrier  model  with  respect  to  cable 
service . (18) 

One  area  ir  which  the  Federal  Communications 
Commission  ("FCC")  may  seek  to  impose 
consistent  rules  on  both  industries  concerns 
home  wiring.     In  a  forthcoming  rulemaking 
proceeding  implementing  the  Cable  Reregulation 
Act,  the  FCC  has  been  ordered  to  establish 
rules  regarding  the  ownership  and  use  of  wires 
installed  by  the  cable  operator  after  the 
subscriber  cancels  cable  service.     The  FCC  is 
likely  to  seek  comment  on  the  extent  to  which 
such  rules  should  parallel  the  FCC's  rules  on 
telephone  inside  wiring.     This  rulemaking 
proceeding  must  be  completed  by  February  2, 
1993. 

The  FCC  also  has  sought  to  revise  the  current 
restrictions  prohibiting  telephone  companies 
from  providing  video  service  and  owning  cable 
television  systems.     In  two  recent  decisions, 
the  FCC  modified  its  rules  to  enable  local 
telephone  companies  to  compete  in  the  video 
marketplace  through  the  provision  of  video 
dialtone  service  on  a  nondiscriminatory  common 
carrier  basis  without  obtaining  a  cable 
television  franchise.     The  FCC  also  loosened 
its  rules  regarding  the  purchase  of  financial 
interests  in  cable  systems  by  telephone 
companies,  and  recommended  to  Congress  that  the 
statutory  telephone  company • cab le  television 
cross-ownership  restriction  (^7  U  S.C.  § 
533(b))  be  repealed. (19)     The  FCC  had 
previously  ruled  that  the  telephone  company- 
cable  television  cross -ownership  restriction 
did  not  apply  to  long  distance  interexchange 
telephone  companies . (20) 

The  FCC  clearly  is  inclined  to  open  the  marker 
to  all  potential  providers  of  advanced 
telecommunications  services.     The  FCC  recent Iv 
modified  its  technical  rules  to  facilitate  the 
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introduction  of  advanced  home  automation  and 
communications  systems,  including  security  and 
energy  usage  monitoring  devices. (21)    The  FCC 
also  is  expected  to  adopt  a  digital  standard 
for  High  Definition  Television  ("HDTV)  service 
in  February  1993,  which  should  spur  the 
marketing  of  HDTV  to  the  public  as  well  as  the 
creation  of  programming  in  that  format. 

3.5    Economic  Factors 

One  major  reason  for  convergence  is  that  while 
both  industries  are  deploying  increasing 
amounts  of  fiber  optic  cable  in  trunk,  feeder 
and  distribution  plant,  fiber  is  becoming  ever 
more  economical.     The  cost  of  fiber  optic  cable 
has  steadily  declined  since  1982,  and  the 
material  price  of  fiber  cable  is  expected  to 
continue  to  decrease  at  an  average  of  5  percent 
each  year  from  1990  to  1998.(22) 

Concurrently,  the  cost  of  microprocessor  chips 
is  coming  down  in  reverse  exponential  value. 
Thus,  it  will  be  cheaper  in  the  future  to  put 
"smart"  converter  boxes  into  cable  subscribers' 
homes.     It  also  will  be  easier  for  cable 
systems  and  telephone  companies  to  provide  vast 
quantities  of  memory  and  computing  capacity  at 
their  respective  headends  and  central  offices. 
Increased  availability  of  storage  space  for 
digitized  information  is  a  prerequisite  to 
provide  the  level  of  video-on-demand  service 
that  digital  compression  will  make  possible. 

Both  the  cable  and  telephone  industries  also 
continue  to  increase  their  ownership  interests 
in  emerging  communications  technologies  such  as 
cellular  and  personal  communications  systems. 
In  addition,  leading  companies  in  both 
industries  are  participating  in  domestic 
experiments  and  overseas  joint  ventures 
combining  cable  television  and  telephonic 
functionalities.     These  investments  have 
expanded  potential  revenue  sources,  while 
increasing  the  potential  rivals'  knowledge 
regarding  the  operation  of  each  other's 
businesses.     However,  overseas  operations 
continue  to  be  a  drain  on  the  financial 
resources  of  RBOCs  such  as  Pacific  Telesis.(23) 

4  0  POTENTIAL  CONVERGENCE 

SCENARIOS 

4.1  Competition 

As  noted  above,  the  digitization  of 
communications  will  turn  audio,  video  and  data 
signals  into  technically  indistinguishable  bits 
of  information.     While  technological 
convergence  appears  likely,  it  is  far  less 
clear  whether  direct  competition  between  the 
cable  and  telephone  industries  actually  will  be 
allowed  to  take  place  in  the  U.S. 

The  historical,  political,  regulatory,  and 
economic  forces  which  have  brought  these 
industries  toward  each  other  also  could  act  to 
keep  them  apart.     For  example,  strong  political 
opposition  to  convergence  is  coming  from  the 
entrenched  print  and  broadcast  media  and  the 
movie  industry,  which  seek  to  maintain  their 
holds  on  the  text  and  video  markets.  Consumer 


groups  and  local  franchising  authorities, 
having  just  regained  regulatory  control  over 
cable  television  systems'  basic  service  rates, 
would  not  react  favorably  to  a  proposal  to  leL 
cable  systems  loose  in  the  free  market  again  in 
the  near  future.     Nevertheless,  technology 
remains  the  dominant  factor  driving  these 
industries  toward  convergence.     Thus,  it 
appears  likely  that  the  cable  and  telephone 
industries  will  continue  to  move  closer  to  some 
semblance  of  competition. 

The  emergence  of  standardized  protocols  for 
reception  and  interconnection  are  likely  to 
increase  competition  between  cable  and 
telephone  companies  for  large-volume  customers 
such  as  data  processors.     Although  politicians 
may  differ  as  to  the  proper  pace  and  means  to 
by  which  to  modernize  the  country's 
telecommunications  infrastructure  (and  who 
should  pick  up  the  tab),   it  is  unlikely  that 
the  new  Administration  will  put  up  roadblocks 
to  increased  competition.     As  noted  above,  it 
is  increasingly  difficult  to  justify  different 
regulatory  structures  for  industries  becoming 
technically  indistinguishable,     A  movement 
toward  regulatory  reciprocity  is  likely  to 
continue  gathering  momentum,  perhaps 
culminating  in  a  lifting  of  the  restrictions 
imposed  on  RBOCs  in  the  Modified  Final 
Judgment(24)  in  the  near  future,  or  at  least  ^ 
transfer  of  power  from  Judge  Greene  to  the  FCC 
There  may  also  be  a  wholesale  revisiting  of  il.. 
regulation  of  common  carriers  under  Title  II  of 
the  Communications  Act  of  193^.(25) 

Most  importantly,  it  is  far  from  certain 
whether  either  industry  wants  to  take  on  the 
other  head-on.     For  one  thing,  the  economic 
stakes  are  enormous,  and  both  industries  could 
do  very  well  for  themselves  by  sharing  the 
market  rather  than  expending  vast  resources 
trying  to  knock  each  other  out  of  the  ring.  in 
addition,  there  remain  vast  differences  in  th^- 
markets  for  cable  television,  telephone  and 
computer  services.     As  one  observer  noted, 
there's  a  big  difference  between  the 
technically  sophisticated  "nerd"  using  a 
personal  computer  to  access  databases  and  Lht- 
"couch  potato"  skimming  cable  programming 
channels  with  a  remote  control  device. (26) 
Marketing  strategies  targeting  the  demographic 
continuum  between  these  two  extremes  will  be 
critical  factors  in  the  success  of  the  cabK 
industry's  entry  into  interactive  prograinmi 
and  the  success  of  the  telephone  industry's 
entry  into  video  service  provision 

4 , 2  Co-option 

One  way  to  accelerate  convergence  is  for  <-i 
company  in  one  industry  to  buy  its  way  InLo  tlu- 
other.     This  is  precisely  what  AT&T  has  done 
with  its  buyout  of  NCR  and  its  proposed 
purchase  of  a  substantial  share  of  McCaw 
Cellular  Communications.     AT&T  has  built  upon 
its  dominance  in  the  long-distance  telephoni- 
business  by  purchasing  a  major  data  processing, 
company  and  becoming  a  co-venLurer  with  tlu- 
leading  proponent  of  wireless  communicaLlons 
AT&T  thus  is  wcl  1  - pos i  t  i oned  to  reinforce  at\d 
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expand  its  lead  in  the  provision  of  audio,  data 
and  image  processing  services. 

Under  the  co-option  scenario,  statutory  and 
regulatory  restrictions  prohibiting  the  cross - 
ownership  of  cable  systems  by  telephone 
companies  would  be  removed.  Antitrust 
restrictions  preventing  rensonopolization  would 
be  eased.    The  prohibitions  on  manufacturing 
placed  on  RBOCs  in  the  Modified  Final  Judgment 
also  would  be  lifted.    Free  market  forces  would 
be  permitted  to  operate  to  their  fullest 
extent . 

For  a  number  of  reasons,  this  scenario  is 
unlikely  to  occur.     It  would  be  a  massive 
technological  undertaking  to  forge  all  of  the 
existing  communications  networks  into  one 
centralized  organization.     Such  a  development 
would  buck  the  historical  trend  of  the  past 
fifteen  years  away  from  monopolization  of  the 
communications  market.     There  would  be  serious 
political  ramifications  once  it  became  apparent 
chat  one  company  was  trying  to  become  "Big 
Brother."    Numerous  regulatory  obstacles 
described  above  would  have  to  be  rolled  back 
for  unfettered  market  forces  to  operate 
properly.     From  an  economic  standpoint,  it 
would  be  too  costly  for  Tele -Communicat ions , 
Inc.  ("TCI")  (the  largest  cable  service 
provider) ,  ATfieT  or  IBM  to  attempt  to  buy  each 
other  out. 

4.3  Cooperation 

In  this  scenario,  cable,  telephone,  and 
computer  companies  form  strategic  alliances, 
enter  into  partnerships,  and  create  research 
consortia  to  combine  their  resources  and 
thereby  bring  about  convergence  in  a 
coordinated  manner.     Cooperative  ventures  are 
taking  place  already.     For  example,  TCI 
recently  signed  a  letter  of  intent  with  AT&T 
and  General  Instruments  to  purchase  one  million 
fully  addressable  television  converters  for  the 
purpose  of  providing  digital  video  technology 
to  satellite  dish  owners  in  the  summer  of  1993 
and  to  cable  system  subscribers  in  early 
199A.(27)     Sammons  Communications,  an  operator 
of  multiple  cable  systems,  and  New  Jersey  Bell 
recently  announced  plans  to  jointly  deliver 
video  dialtone  programming  beginning  in  1993 
using  fiber  optic  technology  supplied  by 
BroadBand  Technologies . (28)    Many  cable 
companies  have  joined  forces  to  create 
CableLabs,  a  research  and  development 
laboratory  similar  in  design  to  Bellcore,  the 
telephone  research  facility.     The  federal 
government  also  has  fostered  cooperation  by 
creating  Sematech,  a  research  and  development 
consortium  founded  in  conjunction  with  various 
members  of  the  domestic  semiconductor  industry. 

A  spirit  of  cooperation,  whether  voluntary  or 
politically  engineered,  could  result  in  an 
unprecedented  level  of  coordination  between  the 
telecommunications  industries  in  developing 
America's  fiber  optic  infrastructure.  Ideally, 
cooperation  could  lead  to  an  efficient  division 
of  labor  and  services  offered  by  each  segment 
of  the  telecommunications  industry.  Each 
company  could  concentrate  on  the  market  and 


products  it  knows  best,  while  the  consortium 
takes  a  more  holistic  view,  creating  a 
synergism  between  existing  technologies  and 
future  needs  and  applications. 

It  should  be  noted  that  strategic  alliances  do 
not  always  work  out.     Such  cooperative  ventures 
are  often  entered  into  for  the  wrong  reasons. 
Weaknesses  in  the  participants  may  be  ignored. 
The  partners  may  be  incompatible  in  terms  of 
relative  size.    There  may  also  be  a  lack  of 
attention  paid  to  internal  continuity  in 
managing  the  partnership  after  the  deal  is 
announced. (29)     Still,  if  all  participants 
enter  into  cooperative  ventures  with  their  eyes 
open  and  retain  their  cooperative  spirit  during 
th<3  life  of  the  alliance,  cooperation  can  pay 
off  sizable  economic  and  political  dividends. 

4.4  Coercion 

Under  this  scenario,  players  are  required  to 
combine  their  resources  to  achieve  centrally 
determined  goals.     This  mandatory  teamwork 
approach  may  result  from  strong  political, 
regulatory  or  economic  forces  acting  upon 
decisionmakers  in  the  public  and  private 
sectors.     MlTl,   the  Japanese  technology 
ministry,  stands  as  the  most  powerful  and 
successful  example  of  this  approach.  Another 
example  is  Sematech,  created  in  response  to  the 
hue  and  cry  over  the  impending  demise  of 
America's  semiconductor  industry.    There  may  be 
instances  where  private  companies  urge  the 
government  to  take  action  to  resolve 
longstanding  obstacles  to  competition,  as  in 
the  establishment  of  a  digital  standard  for 
HDTV  by  the  FCC.     Some,  such  as  Senator  Burns 
and  Henry  Geller,  would  push  the  federal 
government  to  issue  a  mandate  requiring  the 
construction  of  a  national  fiber- to- the -home 
infrastructure  by  2015.(30) 

The  creation  of  convergence  by  governjnenta  1 
mandate  is  certainly  a  possibility.     Such  <i 
development  arguably  would  favor  the  telephone 
companies,  which  have  been  eager  to  install 
fiber  beyond  feeder  trunks  but  have  met  with 
public  criticism  in  attempting  to  shift  the 
brunt  of  installation  costs  from  shareholders 
to  ratepayers. (31)     In  recent  months,  however, 
the  cable  industry  has  begun  to  get  the  message 
out  that  they  are  already  in  position  to 
provide  a  broadband  pipeline . (32)    The  recent 
demonstration  by  Digital  Equipment  Corporation 
and  Microsoft  of  their  multimedia  capabilititrb 
via  Ethernet  and  cable  hookups  at  the  Western 
Cable  Show  provides  further  basis  for  the 
speculation  that  the  computer  industry  is  still 
weighing  its  economic  and  technological 
options . 

Computer  companies  may  play  a  decisive  role  in 
the  public  debate  over  the  extent  of 
governmental  involvement  in  the  creation  of  a 
broadband  digital  network      The  computer 
industry,  with  its  expertise  in  data 
processing,  sits  squarely  at  the  fulcrum 
between  the  cable  and  teht phone  Indus ti  it-s 
Indeed,  the  computer  industry  conceivably  could 
engage  in  an  economic  squeeze  play  of  its  own. 
dictating  to  both  the  cable  and  telephone 
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industries  the  parameters  it  requires  for 
interconnectivity . 

4.5    Combination  of  the  Above 

The  most  likely  means  by  which  convergence  will 
occur  is  a  combination  of  the  scenarios 
described  above.    Neither  the  cable  nor  the 
telephone  industries  are  monoliths.  Their 
participants  are  not  likely  to  operate  in 
lockstep  with  the  most  readily  familiar 
competitors  within  their  industries,  for  fear 
of  being  left  in  a  position  of  parity,  which 
may  be  viewed  as  a  competitive  disadvantage. 
There  are  too  many  legal  obstacles  to 
unfettered  competition,  but  the  FCC  is 
certainly  poised  to  permit  direct  competition 
on  a  carefully  circumscribed  basis. (33)  Co- 
optive  strikes  and  cooperative  ventures  have 
been  undertaken,  while  the  battle  lines  for 
debates  on  further  governmental  intervention 
are  still  being  drawn.     In  the  end.  a  melange 
is  likely;     a  mixture  of  little  bit  of 
everything. 

5.0    WHAT  WILL  CONSUMRRS  WANT? 

Consumers  seemingly  take  to  high-speed 
communications  services  like  ducks  to  water, 
once  a  critical  mass  of  relative  ubiquity 
becomes  apparent  and  prices  recede  to  an 
acceptat)le  level.     Witness  the  rapid  growth  of 
the  market  for  cellular  telephones,  facsimile 
machines,  and  laptop  and  notebook  computers. 
There  remains  a  significant  obstacle  to  the 
deployment  of  fully  integrated  communications 
services:  The  age-old  chicken -and -egg  problem 
in  regard  to  testing  the  extent  of  consumer 
demand  vis-a-vis  constructing  platforms  by 
which  to  provide  such  services :     Which  comes 
first? 

It  appears  that  deployment  of  fully  integrated 
communications  technology  will  have  to  precede 
effective  testing  of  consumer  preferences.  As 
one  cable  industry  participant  recently 
observed,  companies  investing  in  a  broadband 
digital  network  and  concerned  about  consumer 
demand  must  take  to  heart  the  message  of  the 
movie  "Field  of  Dreams:"     "If  you  build  it, 
they  will  come. "(34) 

But  will  they  stay?    This  question  raises  the 
central  issue  as  to  the  development  of  advanced 
telecommunications  services:     A  myriad  of  new 
technologies  and  applications  are  being  created 
by  the  convergence  of  the  cable  and  telephone 
industries,  but  what  services  will  consumers 
want?    Technology  alone  will  not  create  a 
sustainable  customer  base. 

As  James  Beall  of  The  Prodigy  Services  Company 
recently  stated,  every  new  product  "must 
provide  something  incremental  of  added  value  to 
consumers. "(35)    The  seemingly  endless  rivers 
of  information  that  will  flow  into  consumers' 
homes  and  businesses  via  digitization  threaten 
to  overwhelm  end  users.     Consumers'  needs 
should  be  identified  and  specifically 
addressed.    The  public  should  be  educated  about 
the  systems  being  installed  and  the  services 
provided. 


There  are  several  critical  inquiries  that  the 
cable  and  telephone  companies  muse  answer 
affirmatively,  or  they  risk  missing  their 
target  market.     Do  the  services  offered  brii.g 
added  convenience  to  customers'  lives?     Is  the 
interactive  systems  deployed  in  home  or 
businesses  relatively  easy  to  operate?  Will 
the  new  services  accomplish  specific  tasks 
faster  than  existing  technologies?    Are  these 
new  services  being  offered  at  prices  consumers 
will  be  willing  to  pay  on  a  long-term  basis? 
No  one  wants  to  invest  in  a  technology  that 
turns  out  to  be  a  mere  curiosity.     For  example, 
the  "need  for  speed"  was  the  original  purpose 
behind  the  rollout  of  the  telephone  companies' 
Integrated  Services  Digital  Network  in  198G. 
but  six  years  later,  the  technology  is  still 
derided  for  failing  to  live  up  to  its 
potential;  according  to  one  joke,  the  initials 
-ISDN"  are  said  to  stand  for  "It  Still  Does 
Nothing." (36) 

6.0  CONCLUSION 

Technological  convergence  is  coming,  with  the 
introduction  of  fiber  optic  cable,  digital 
switching  and  digital  signal  compression.  The 
government  is  likely  to  "get  out  of  the  way"  to 
enable  its  deployment.     No  one  industry  is 
likely  to  emerge  as  the  dominant  digital 
pipeline,  given  the  relative  ubiquity  of  cable 
and  telephone  lines.     The  private  players  have 
an  opportunity  to  create  an  infrastructure  of 
lasting  value  to  American  consumers. 
Ultimately,  however,  consumers  will  decide  for 
themselves  the  extent  to  which  convergence 
serves  them. 
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1.  ABSTRACT 

In  April  1992,  Singapore  announced  its  national  IT  strategy, 
codenamed  IT2000,  that  would  support  its  continuing  economic  and 
social    development    well    into    the    21st    Century.    This  paper 
discusses  the  major  tenets  of  the  IT2000  plan,   and  the  process 
by  which  the  plan  was  developed. 


2.  INTRODUCTION 

In  the  past  decade,  increasing 
emphasis  has  been  placed  on  information 
technology  (IT)  as  a  key  enabler  in 
Singapore's  efforts  to  achieve  greater 
productivity  and  international 
competitiveness.  To  better  exploit  the 
potential  of  IT,  the  government  of 
Singapore  has  undertaken  a  number  of 
national  IT  planning  exercises,  of  which 
the  most  recent  is  IT2000.  The  goals  of 
IT2000  are  to  "create  new  national 
competitive  advantages  and  enhance  the 
quality  of  life  in  Singapore"*  through 
the  further  development  of  Singapore's  IT 
infrastructure  and  strategic 
applications . 

The  process  by  which  this  large- 
scale  planning  was  conducted  is  likely  to 
interest  many,  particularly  those  who  are 
concerned  with  national  IT  planning,  or 
with  increasing  their  industry's 
competitiveness  through  cooperative  IT 
planning  among  firms  within  the  industry. 
In  describing  the  planning  process  and 
the  context,  we  seek  to  provide  the 
reader  with  an  understanding  of  how 
national  consensus  on  the  IT2000  plan  was 
forged,  and  how  such  a  large-scale 
planning  effort  was  managed. 

We  were  able  to  document  the  IT2000 
planning  process  in  our  role  as  academic 
observers.  We  had  no  involvement  in  the 
design  of  the  planning  process,  nor  in 
the  process  choices  made  during  its 
execution.  Our  understanding  of  the 
process  has  been  built  on  interviews  with 
many  persons  closely  involved  in  the 
planning  process,  press  releases  and 
other  documentation,  participation  in  the 
actual  planning  sessions,  and 
questionnaire  survey  of  industry 
participants  of  the  planning  process. 


To  provide  a  context  for 
understanding  the  IT2000  planning 
process,  we  pre3ent  an  overview  of  the 
surrounding  circumstances  in  the  next 
section . 

3.  THE  CONTEXT  FOR  IT2000 

Singapore  is  a  small  island  nation 
with  very  limited  natural  resources. 
It's  early  economic  history  centred 
around  its  development  as  a  British 
trading  port  midway  between  India  and 
China.  Today,  the  population  of  three 
million  are  its  prime  resource  as  it 
strives  to  further  develop  the  financial, 
commercial,  manufacturing,  tourist  and 
other  sectors  to  spur  its  continued 
economic  growth. 

The  Singapore  economy  can  be 
considered  to  be  capitalistic  in  nature. 
However,  unlike  many  Western  capitalistic 
economies,  the  government  plays  a  key 
role  in  setting  overall  industrial 
policies,  and  in  particular  leading  the 
way  in  newer  areas  identified  as  being 
crucial  for  national  economic  growth. 
The  area  of  IT  is  a  prime  example. 

In  the  early  1980s,  IT  was 
identified  by  the  government  as  a  key 
enabler  in  moving  Singapore  into  high 
value-added  products  and  services.  A 
ministerial  Committee  on  National 
Computerization  was  formed  to  spearhead 
the  first  national  IT  planning  effort. 
Its  report  contained  four  important 
recommendations;  development  of  a  large 
number  of  IT  professionals, 
computerization  of  the  civil  service, 
development  of  a  computer  software 
industry,  and  establishment  of  a  National 
Computer  Board  (NCB)  to  coordinate  the 
implementation  of  Singapore's  IT 
policies . 
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By  1985,  the  government  felt  that 
Singapore  had  the  components  of  an  IT 
infrastructure  and  industry,  but  that 
they  needed  to  be  integrated.  A  second 
national  IT  planning  effort  was 
undertaken  under  the  leadership  of  a 
coiranittee  comprising  representatives  from 
the  NCB,  Economic  Development  Board, 
Singapore  Telecoms  and  the  National 
University  of  Singapore.  The  results  of 
this  planning  effort  are  noteworthy  for 
its  focus  on  the  encouragement  of  IT 
application  in  the  private  sector,  the 
development  of  industry-wide  networks, 
and  promotion  a  local  IT  industry.  The 
TradeNet  EDI  system  is  an  example  of  what 
came  out  of  the  1985  plan, 

IT2000  may  be  seen  as  the  third  in 
a    series    of    five    yearly    national  IT 
plans.        Its    focus    appears    to    be  on 
deepening    the    use    of    IT    in  industry 
through    the    development   of    a  national 
information  infrastructure, 
implementation  of  strategic  applications 
for  key  industrial  sectors,  and  in  making 
IT  a  part  of  everyone's  lives.     The  last 
area  of  focus  is  a  new  one,  and  opens  up 
many    social    issues    which    previous  IT 
planning  efforts  did  not.     Yet,   the  new 
focus  on  bringing  IT  to  the  people  was 
not  surprising  given  that  IT2000  was  also 
seen  as   the  IT  community's  response  to 
the      government's     recently  published 
national  agenda,  entitled  "The  Next  Lap." 
In    this    slim    glossy    volume,    the  new 
political       leadership      of  Singapore 
outlined  its  aspirations  for  a  Singapore 
that  would  be  "more  prosperous,  gracious, 
and  interesting  over  the  next  20  to  30 
years , 


4.   THE  IT2000  PLANNING  PROCESS 

IT2000  was  initiated,  coordinated 
and  executed  by  the  NCB,  in  its  role  as 
the  government  agency  responsible  for 
formulating  and  carrying  out  national  IT 
policies.  The  NCB's  competence  and 
corresponding  reputation  has  grown 
significantly  in  the  decade  since  its 
formation.  This  in  no  small  way 
contributed  to  its  ability  to  undertake 
the  massive  effort  associated  with 
IT2000 . 

The  groundwork  for  IT2000  was  laid 
in  1990  by  a  small  team  of  NCB  managers 
who  visited  corporations,  universities 
and  cities  in  the  United  States  that  were 
conducting  large  scale  IT  planning 
projects.  They  were  unable  to  find  any 
planning  projects  that  were  on  the  scale 
of  IT2000,  and  became  convinced  that  they 
would  have  to  chart  new  territory  in 
designing  the  planning  process  for 
IT20  00.  A  review  of  the  existing 
planning  methodologies  and  discussions 
with  a  firm  of  U.S.  consultants  led  to 
the  conclusion  that  these  were  too 
detailed,   and  too  specifically  tailored 


for  organizational-level  project  and 
budget-based  types  of  planning,  IT2000, 
on  the  other  hand,  was  being  conceived  as 
a  broad-based,  sectoral  planning  effort. 

In  designing  the  IT2000  planning 
process,  the  NCB  planners  decided  that 
the  approach  would  be  based  on  the 
following  pragmatic  principles: 

1)  It  would  rely  on  demand-pull;  where  an 
understanding  of  industry's  actual  needs 
would  drive  the  development  of  the 
necessary  infrastructure  and 
applications , 

2)  It  would  be  a  multi-agency  effort, 
with  participation  from  industry  and 
academia , 

3)  The  output  of  the  planning  process 
would  be  actionable  projects,  that  would 
feed  the  next  phase  of  systems 
engineering, 

A  major  part  of  the  planning  effort 
was  organized  by  industry  sectors.  Eleven 
sectoral  groups  (see  Table  1),  each 
comprising  representatives  from  industry 
(of  whom  one  was  appointed  the  sectoral 
group  chairperson)  and  academia,  as  well 
as  a  five-person  NCB  support  team,  were 
formed.  There  were  about  15  senior 
managers  from  industry  in  each  group. 
These  industry  participants  were  usually 
industry  leaders,  and  many  were  also 
known  for  their  vision  and  support  for 
IT,  Their  role  was  to  review  and 
validate  the  strategic  applications  for 
their  sector.  The  role  of  the  NCB 
support  team  was  to  work  closely  with  the 
chairperson  in  facilitating  the  planning 
process,  to  provide  secretariat  and 
background  research  support  for  the 
sectoral  meetings,  and  to  write  the 
sectoral  report. 


Table  1:  Sectoral  Coverage  in  IT2000 


1,  Construction  and  Real  Estate 

2,  Education 

3,  Financial  Services 

4 ,  Government 

5 ,  Healthcare 

6 ,  IT  Industry 

7,  Leisure  and  Tourist  Services 

8 ,  Manufacturing 

9,  Publishing  and  Media 

10 ,  Retail/Wholesale/Distribution 

11 ,  Transportation  
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A  Structure  to  manage  the  planning 
process  was  also  created  (see  Figure  1). 
At  the  top  of  the  structure  is  the  IT2000 
steering  committee,  comprising  the 
chairpersons  from  the  sectoral  groups  and 
representatives  from  Singapore  Telecoms, 
other  government  bodies  and  tertiary 
institutions.  This  committee  was  chaired 
by  the  chairman  of  NCB.  The  IT2000 
secretariat,  a  small  group  of  NCB 
planners,  was  the  main  designer  and 
coordinator  of  the  planning  process. 


Figure  1:   IT2000  Project  Structure 
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The  overall   phases   of   the   of  the 
IT2000  planning  effort  were: 

1)  Development  of  the  planning  inputs: 
the  IT2000  scenario  (IT  trends,  the 
national  agenda,  and  socioeconomic 
trends),  and  a  planning  methodology  for 
the  sectoral  groups . 

2)  The  sectoral  group  planning  meetings: 
where  industry  and  academic  participants 
met  with  the  NCB  support  team  to  discuss 
strategic  IT  applications  for  their 
sectors.  The  deliverable  was  a  report 
from  each  sectoral  group. 

3)  Analysis  and  consolidation  of  the 
sectoral  reports. 

The  deliverable  was  a  report  to  the 
cabinet  as  well  as  a  public  document 
outlining  the  IT2000  plans. 


Within  the  sectoral  group  planning 
phase,  there  were  also  a  number  of 
distinct  stages : 

1)  All  groups  began  with  a  presentation 
from  the  IT2000  secretariat  on  the  vision 
behind  IT2000  as  well  an  overview  of  the 
main  phases  of  the  planning  process. 

2)  Group  participants'  initial  views  on 
desired  strategic  applications  for  their 
sector  were  sought  and  discussed. 

3)  The  NCB  support  team  presented  their 
background  research  on  key  IT  and 
sectoral  trends. 

4)  More  brainstorming  among  participants 
on  strategic  applications,  and  attempts 
to  consolidate  the  list  of  applications. 

5)  Discussion  of  feasibility  of  the 
applications  identified. 

6)  Evaluation  of  the  initial  draft 
sectoral  report  containing  sectoral 
analysis  and  list  of  recommended 
strategic  applications. 

All  sectoral  groups  met  five  times 
over  a  period  of  four  months,  for  two  to 
three  hours  per  meeting.  As  the  sectoral 
planning  process  guidelines  were  broad, 
there  was  much  leeway  for  the  NCB  leaders 
of  each  sectoral  group  in  implementing 
the  methodology.  For  example,  some  NCB 
support  teams  spent  significantly  more 
effort  in  attempting  to  build  a  model  of 
the  sector  using  functional  decomposition 
techniques  than  others. 

Despite  the  variation  within  the 
sectoral  group  planning  processes,  the 
final  report  from  each  sectoral  group 
was  very  similar  in  structure  and  scope, 
as  the  format  was  closely  specified  by 
the  IT2000  secretariat  (see  Table  2). 
These  sectoral  group  reports  were 
consolidated  by  NCB  to  form  the  overall 
IT2000  report  which  was  approved  by  the 
cabinet,  and  publicly  endorsed  by  the 
Prime  Minister,  Mr.  Goh  Chok  Tong,  in 
September  1991,  during  the  NCB's  iOth 
anniversary  celebrations. 
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Table  2: 

Contents  of  Sectoral  Group  Reports 

1.  Overview  and  economic  profile  of 
the  sector  

2.  Current  IT  application  profile  and 
used  within  the  sector  

3.  Impact  of  industry  and  IT  trends 
worldwide  

4.  National  aspirations  and  a  vision 
for  the  sector  

5.  Descriptions  of  potential 
strategic  IT  applications  

6.  Descriptions  of  the  major 
infrastructural  issues  that  should  be 
addressed  before  the  proposed 
strategic  applications  may  be 
implemented. 


5.   THE  IT2000  PLAN 

The  IT2000  Report  has  two  major 
recommendations:  the  development  of  a 
National  Information  Infrastructure 
(Nil),  and  the  implementation  of  sixty 
strategic  applications  identified  by  the 
eleven  sectoral  groups .  The  components 
of  the  Nil,  presented  at  a  relatively 
high  level  of  conceptualization,  are  the: 

"Conduit,  (which)  refers  to  the  physical 
'pipelines'  that  carry  information. 
Examples  of  such  pipelines  include  voice 
and  data  lines,  broadcast  and  cellular 
transmission . 

Content  refers  to  information  that  flows 
through  the  conduit.  Examples  of  such 
information  include  multimedia 
courseware,  entertainment  programmes, 
government  database  records  and  payment 
instructions . 

Compute  refers  to  the  processing  of 
content  in  the  Nil.  Examples  of  such 
processing  include  user  authentication, 
billing,  and  processing  of  permit 
documents.  The  three  components  of  the 
Nil  are  under  the  purview  of  several 
government  agencies  and  involve  the 
private  and  public  sectors."^ 

The  report  also  states  that  the  Nil  is 
aimed  at  helping  Singapore  to  achieve 
five  goals: 

1.  Developing  a  Global  Hub:  The  Nil 
will  turn  Singapore  into  a  highly 
efficient  switching  centre  for 
goods,  services,  capital, 
information  and  people. 
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2.  Boosting  the  Economic  Engine:  The 
Nil  will  boost  the  competitiveness 
of  every  sector  of  the  economy, 
especially  those  that  increasingly 
rely  on  information  as  a  key  factor 
of  production. 

3.  Enhancing  the  Potential  of 
Individuals:  IT2000  will  enable 
individuals  to  enhance  their 
potential  through  lifelong  learning, 
be  more  efficient  in  performing 
needed  tasks,  and  have  more  time 
available  for  cultural  and  creative 
pursuits . 

4.  Linking  Communities  Locally  and 
Globally:  The  Nil  will  extend  the 
personal  reach  of  Singaporeans, 
develop  their  global  mindset,  and 
help  to  create  electronic 
communities  of  people  with  similar 
interests,  cause  or  goals. 

5.  Improving  Quality  of  Life:  The  Nil 
will  enrich  the  lives  of 
Singaporeans  by  increasing 
discretionary  time,  generating  more 
opportunities  and  choices  in 
leisure,  kinship,  work  and  civic 
spheres  of  life. 


The  sixty  strategic  application 
projects  were  compiled  from  the  eleven 
sectoral  reports.  The  projects  seek  to 
increase  the  overall  efficiency  and 
competitiveness  of  each  sector.  They  are 
not  meant  to  endow  any  particular  firm  or 
group  of  firms  within  the  industry  with 
competitive  advantage.  The  nature  of  the 
applications  may  best  be  illustrated  by 
some  examples.  In  the  retail,  wholesale 
and  distribution  sector,  one  major 
proposed  application  was  the  development 
of  a  centralized  automated  warehousing 
facility.  In  the  transportation  sector, 
there  was  a  proposal  for  a  smart  airport 
to  cater  to  needs  of  travellers  and  cargo 
shippers  for  the  next  decade. 

At  present,  the  NCB  is  working  on 
the  specifics  of  implementing  the  Nil  and 
the  first  few  of  the  strategic 
applications.  Some  important  changes 
have  already  been  undertaken  to 
facilitate  the  implementation  process. 
The  ministerial  Committee  for  National 
Computerization  has  been  reconstituted  to 
include  representatives  from  the 
Singapore  Broadcasting  Corporation  and 
Ministry  of  Information  and  the  Arts, 
potentially  major  players  in  the 
"conduit"  and  "content"  components  of  the 
Nil.  Equally  important,  the  NCB  has  been 
reorganized,  with  a  new  division,  the 
National  Information  Infrastructure 
Division,     being     formed.  This  new 

division  has  two  departments;  Planning 
and  Infrastructure,  and  Application  and 
Promotion . 
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Much  of  the  work  involved  in 
fleshing  out  the  details  of  the  Nil  and 
in  implementing  it,  requires  expertise 
which  is  scarce  is  Singapore.  The  NCB 
therefore  has  launched  a  recruitment 
drive,  particularly  for  those 
knowledgeable  in  policy  development, 
information  technolgy  architects,  and 
experts  in  specific  technologies  for  a 
number  of  R&D  projects. 


6.  CONCLUSION 

The  success  of  the  IT2000  planning 
effort  cannot  be  fully  evaluated  until  at 
least  some  of  its  major  recommendations 
have  been  implemented.  However,  many  of 
NCB's  key  objectives  in  undertaking  this 
national  IT  planning  effort  have  been 
realized,  and  by  this  measure,  IT2000  can 
be  considered  a  success.  The  key 
objectives  of  the  planning  included 
obtaining  widespread  and  high-level 
support  for  the  resultant  IT  masterplan, 
generating  a  set  of  strategic 
applications,  identifying  likely  IT 
champions  for  each  sector  to  facilitate 
implmentation,  and  acquiring  a  better 
understanding  of  the  eleven  sectors 
studied.  The  planning  effort  has 
therefore  made  the  climate  for 
implementing  the  IT2000  plans  more 
favourable.  A  large  part  of  the  success 
of  the  planning  effort  must  be  attributed 
to  the  commitment  of  the  government  to  an 
industrial  policy  that  strongly  supports 
IT,  to  the  existence  of  a  competent  and 
powerful  coordinating  body  such  as  the 
NCB,  and  to  the  "national  planning 
climate"  that  makes  it  possible  to  obtain 
the  time  and  cooperation  of  more  than  200 
industry  leaders. 
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1.  ABSTRACT 


Office  automation  in  Japan  has  been  implemented  in  and  between  companies 
through  personal  computer  networking.     Vendors  are  exploring  ways  to  expand 
computer  use,  especially  into  local  communities,   under  the  auspices  of  the 
Japanese  government.     As  an  example,  this  paper  introduces  the  "new-media 
community  center"  concept  being  promoted  in  Nishinomiya  City. 


2,  BACKGROUND 

2.  1    NISHINOMIYA  CITY 

2.  1.  1    HISTORY  AND  GEOGRAPHY 

Nishinomiya,  a  998.  52-square-kilometer  city  in 
southeast  Hyogo  Prefecture,   lies  between  two  of 
Japan*  s  most  important  ports,  Osaka  and  Kobe. 
Seventy  percent  of  Nishinomiya*  s  population  of 
U21,267  (1985  national  census)  people  are  aged 
between  15  and  5U.     The  population  is 
characterized  by  a  high  degree  of  mobility  due 
to  its  location  between  Osaka  and  Kobe,  which 
it  serves  largely  as  a  bedroom  suburb. 
The  city  is  famed  for  its  shrine  to  the  god  of 
happiness,   its  history  as  a  stopover  on  an 
ancient  route  that  served  Western  Japan,  and  the 
purity  of  its  water,  which  is  used  for  brewing 
of  SAKE  (rice  wine). 

Most  major  surface  traffic  between  Eastern  and 
Western  Japan  passes  through  Nishinomiya,  via 
national  highway  and  railways,  making  it  an 
important  passenger  and  freight  connection. 

2.  1.  2    SOCIETY  AND  INDUSTRY 

As  a  suburb,  Nishinomiya  is  a  patchwork  quiet  of 
residences  and  industrial  plants.     In  addition 
to  SAKE  brewing,   local  industries  include  food 
and  drink,  sundries,  and  other  retail  goods. 
Commerce  —  and  purchasing  power  —  remains 
largely  in  Osaka  and  Kobe,  despite 
Nishinomiya' s  numerous  tourist  attractions  and 
ten  universities,  all  of  which  attract  large 
numbers  of  people.     Agriculture  accounts  for 
only  a  small  part  of  the  city*  s  employment, 
with  most  farmers  also  having  part-time  jobs. 
Dairy  and  multiple-crop  agriculture  account  for 
the  majority  of  work.     As  a  whole,  the  city*  s 
population  is  cosmopolitan  and  sensitive  to 
changes  in  lifestyle  and  fashion. 

2,2    INTRODUCTION  OF  THE  "MEDIA-ORIENTED 
COMMUNITY  CENTER"  CONCEPT 

In  July  1987,  Nishinomiya  was  designated  by 
Japan' s  Ministry  of  International  Trade  and 
Industry  (MITI)  to  participate  in  a  "New-Media 
Community  Center"  project.     Metropolitan  and 
national  administrations  have  actively  promoted 
the  development  of  local  and  regional 


information-oriented  systems  since  fiscal  198U, 
typified  by  the  MITI  project  and  the  "Teletopia 
Concept"  promoted  by  Japan' s  Ministry  of  Post 
and  Telecommunications.     The  original  objective 
of  the  MITI  project  was  to  construct  and 
implement  systems  and  networks  that  meet  the 
needs  of  local  cotnaunities  in  industry  and 
social  interaction  and  to  evaluate  the 
operation  of  these  systems  and  their  effect  on 
the  communities  where  they  were  introduced. 
The  next  objective  was  to  expand  these  systems 
into  well-balanced  nc>tionwide  neoworks. 

2.  3    ROLE  OF  INFORMATION  IN  LCjAL  SOCIETY 

Nishinomiya' s  comparatively  high  standard  of 
living  and  the  relative  sophistication  of  its 
citizens  made  it  a  potentially  good  candidate 
for  introducing  an  information  system.  In 
turn,  an  information  system  could  provide 
Nishinomiya' s  citi2»ns  with  a  much-needed  sense 
of  community. 

This  involved  several  areas  of  activity:  First, 
given  the  citizens'  sensitivity  to  trends  in 
lifestyle  and  fashion,  an  information  system 
could  provide  Nishinomiya' s  population  with  the 
up-to-date  social  and  material  indicators  they 
would  presumably  find  useful  and  meaningful. 
Second,  an  information  system  could  tie 
together,  modernize,  and  give  new  life  to  the 
city' s  geographically  scattered,  outdated,  and 
outmoded  commercial  facilities. 
Third,  an  information  system  could  revitalize 
the  city's  industry  by  encouraging  technological 
exchange  among  different  business  fields, 
streamlining  the  distribution  system,  and 
introducing  advances  that  would  help 
sophisticate  industry. 

2.  4    INFORMATION  AND  MEDIA  APPLICATIONS 

Through  a  series  of  questionnaires,  the  city 
administration  learned  that  some  38.      of  the 
local  populace  had  access  to  or  used  personal 
computers  and  word  processors;  family  game 
computers  and  related  equipment  raised  this 
figure  to  60. 5J.     In  considering  the  nature  of 
the  media  and  information  to  be  exchanged,  a 
personal  computer  network  seemed  the  most 
practical  to  promote  because  it  processed  both 
information  searches  and  two-way  communications 
equally  well  —  making  it  useful  both 
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commepcially  and  privately. 

Generally  speaking  personal  computer  networking 
In  Japan  falls  far  behind,  In  scope  and 
sophistication,  the  telecomputing  and  videotex 
applications  used  In  the  United  States,  for 
exanple*     PC  networking  In  Japan  has  mainly 
involved  grass-roots  electronic  bulletin 
boards,  business  information  networks,  and 
commercially  useful  media  such  as  online 
shopping*    Electronic  shopping  currently  has  one 
of  the  highest  media  profiles  among  popular 
applications  and  Is  heavily  promoted  over 
communications  media  such  as  television. 
Given  Nlshlnomiya' s  relatively  compact 
geographical  organization,  construction  of  a 
network  and  operation  of  a  prototype  system  were 
easy,  which  made  it  practical  for  the  city 
administration  to  launch  it  information-oriented 
pilot  project* 

3.     NEW-MEDIA  COMMUNITY  CENTER 

Under  the  twin  slogans  "improving  community 
life*  and  "revitalizing  local  industry," 
Nlshlnomiya  opened  the  "Nlshlnomiya  New-Media 
Community  Center,"  (NMC)  in  September  1989. 
(See  Figure  1.  ) 

A  UNIX-system  minicomputer  running  TELENOTES  II, 
a  software  package,  served  as  the  heart  of  the 
system.     The  system  provided  electronic  mail,  a 
bulletin  board  service,  electronic  conferencing, 
and  databases  that  use  is  stereotyped*  The 
system  operator  uses  an  easy-to-understand  set 
of  menus  to  register  users  and  update 
information. 


Seven  asynchronous  full-duplex  lines  connect  the 
system  to  the  telephone  network;  six  more  lines 
are  connected  to  Fujitsu's  FENICS  service, 
which  provides  value-added  functions  such  as 
data  processing  as  well  as  a  basic 
communications  service.     The  system  operates  at 
2400  bps  24  hours  a  day.     The  FENICS  network  has 
access  points  nationwide,  transfers  data 
economically  and  reliably  by  sharing  a  packet 
network,  and  enables  anyone  anywhere  in  the 
country  to  use  services  charged  only  to  the 
closest  access  point* 

The  system  currently  serves  5,  000  local  people 
and  is  accessed  by  people  around  the  nation. 
The  NMC  also  has  its  own  user-developed  programs 
and  gateway  access*     It  provides  the  following 
subscriber  services: 

—  Services  guide: 

Messages  from  and  mail  to  the  NMC  operator,  plus 
commands 

—  Electronic  mail: 

Mail  exchanged  among  subscribers 

—  Alcoholic  beverages  database: 

Information  on  7,  500  nondomestic  types  of 
liquor,  and  506  types  of  SAKE 

—  Library  database: 

Search  and  retrieval  of  information  on  the 
210,  000  books  in  the  Nlshlnomiya  Central 
Library 
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Figure  1  :  NISHINOMIYA  NEW-MEDIA  COMMUNITY  CEHER 
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—  Administrative  government  document  search  and 
retrieval: 

Search  and  retrieval  of  information  on 
administrative  documents  maintained  by  the  city 

—  Consultation  on  civil  matters: 

Consultation  and  information  on  the  city 
administration  in  general,  and  requests  and 
complaints  in  particular 

—  City  guide: 

Database  of  information  on  business  and  city 
offices  and  services 

—  Information  on  community  events: 

Guide  to  available  facilities  and  upcoming 
events  sponsored  by  the  city 

—  Map  and  locale  information: 

Telephone  numbers  and  addresses  of  20, 000 
services  and  stores  listed  in  NTT*  s  "Town  Page* 
classified  advertising 

—  Educational  and  training  services: 

Information  exchange  on  education,  training, 
computer-aided  instruction,  etc. 

—  News  updates: 

Updates  on  community  activities  topics  of 
current  interest,  society,  culture,  etc- 

—  Japanese-English/English-Japanese 
translation: 

Electronic  mail  in  Japanese  translated  into 
English,  and  vice  versa,  for  NMC  subscribers 

—  Consumer  guide: 

Services  and  prices  monitored  from  home 
computers 

—  hiscellaneous  information,  upcoming  events, 
horoscopes,  and  bulletin  board  services 

The  services  outlined  above  have  prompted  many 
inquiries  from  other  communities.     Since  the 
services  Nishinomiya  proposed  to  implement  had 
no  parallels  in  communities  elsewhere,  the  city 
concentrated  on  a  campaign  based  on  the 
concepts  of  **only  in  Nishinomiya"  and  " 
Nishinomiya*  s  unique  databases.  " 

U.     NEW-MEDIA  COMMUNITY  CENTER  OPERATIONS 

U.  1     ALCOHOLIC  BEVERAGES  DATABASE 

U.  1.  1  OVERVIEW 

To  introduce  NMC  services,  Nishinomiya 
introduced  difference  aspects  step  by  step, 
working  to  make  them  "controversial," 
meaningful,  and  unique  to  Nishinomiya. 
Nishinomiya  was  already  famous  for  its  "Nada" 


brand  of  SAKE  ,  so  it  seemed  appropriate,   in  a 
nation  where  SAKE  is  used  to  celebrate  every 
imaginable  event — from  sealing  promises  and 
offering  libations  to  the  gods  to  exchanging 
wedding  vows  and  dedicating  new  buildings — to 
provide  a  database  on  alcoholic  beverages. 
Nishinomiya' s  database  contains  information  on 
506  types  of  SAKE  and  7,500  types  of  whiskey, 
brandy,  wine,  and  other  liquors,  together,  with 
detailed  information  on  SAKE.     A  12~query 
electronic  "quiz"  adds  a  light  tough  while 
enabling  callers  choose  the  best  libation  for 
that  "special  occasion-" 

U,  1.2  SYSTEM 

The  SAKE  database  provides  three  types  of  search 
and  retrieval:    one  on  detailed  information, 
one  on  choosing  the  right  beverage  and  one  for 
data  registration- 

Using  the  detailed  information  function,  callers 
obtain  explanations  on  brands  and  beverages  by 
using  menus  and  keywords.    Callers  can  similarly 
search  information  on  manufacturers  and  brands 
of  Japanese  sake. 

Using  the  "choice"  function,  callers  find  out 
which  SAKE  will  serve  them  best  based  on  the 
occasion  and  mood. 

Using  the  registration  function,  the  database 
operator  registers  and  updates  data. 

U.  1.3  ENVIRONMENT 

The  software  for  this  database  was  developed  in 
C  using  a  relational  database  under  the  UNIX 
host.     Data  was  organized  using  TELENOTES  II. 
Thus,  the  system  offers  a  unified  operating 
method  to  callers. 

U.  1.U  PROSPECTS 

The  database  can  be  accessed  at  any  hour  from 
anywhere.     Given  SAKE' s  popularity  and  the 
database' s  detail,  the  city  administration 
intends  to  expand  it  and  eventually  set  up  links 
with  SAKE  brewers,  retailers,  and  restaurants 
carrying  or  featuring  special  brands — 
activities  expected  to  stimulate  both 
commercial  and  industrial  growth. 

U.  2    LIBRARY  DATABASE 

U.  2. 1  OVERVIEW 

In  the  next  stage,  the  city  administration 
decided  to  introduce  a  service  that  would  be 
immediately  useful  to  citizens  of  all  ages — a 
library  database  on  books  in  the  city' s  Central 
Library. 

In  a  nation  famous  for  its  99%-plus  literacy 
rate  and  love  of  learning,  books  are  an 
important  item.     Nishinomiya  City  Central 
Library  was  no  longer  located  near  the  city 
center,  which  made  it  difficult  to  reach — 
despite  the  attraction  of  its  large  number  of 
books.     Using  the  library  database  enabled 
people  to  check  whether  the  library  had  the 
books  they  wanted,  for  example.     The  database 
already  has  210,000  books  and  features 
information  on  new  monthly  arrivals.  An 
electronic  bulletin  board  features  book  reviews. 
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Callers  can  even  leave  messages  requesting  new 
look. 

U.  2.  2  SYSTEM 

Library  database  functions  include  search  and 
retrieval  title,  author,  code,  field,  and 
keyword.    The  database  itself  was  developed  and 
implemented  the  same  way  as  the  SAKE  database. 
In  specifications  of  the  search  section,  data 
displaying  was  elaborated  to  enable  gradual 
narrowing  of  data.     In  the  way  of  possessing 
data,  indexing  and  development  method  of 
temporary  table  were  also  elaborately  designed 
to  enable  the  system  to  fully  respond  to  a 
large-scale  database. 

4.  2,  3  PROSPECTS 

Like  the  SAKE  database,   library  information  is 
available  2U  hours  a  day  to  anyone  in  the 
nation.     Thus,   it  enabled  them  to  visit  the 
library  to  borrow  a  necessary  book  when 
necessary,  and  obtain  information  on  opening 
hours  and  books  of  the  library,  staying  at  home. 

The  Central  Library,  as  "living  room  library", 
has  become  a  facility  familiar  to  them.  The 
center  operator  came  to  be  able  to  offer 
information  directly  useful  to  the  citizens  of 
Nishinomiya,  and,  as  an  administrative  body, 
realized  a  service  a  step  closer  to  the 
citizens. 

In  addition  to  such  broad  access,  the  database 
will  eventually  be  expanded  to  enable  users  to 
reserve  and  borrow  books. 

U.  3    TRANSLATION  SERVICE 

U.  3.  1  OVERVIEW 

Having  developed  the  NMC  to  where  its  usefulness 
was  well  established,  the  city  administration 
began  to  book  into  avenues  that  could  also 
provide  profitability.  Having  been  made 
increasingly  aware  of  their  insularity  through 
negative  events  such  as  trade  friction,  Japan' s 
citizens  have  resorted  to  a  number  of  ways — 
encouraged  by  industry  and  government — to  " 
internationalize"  their  outlook.     One  of  these 
has  been  learning  and  using  foreign  languages. 


The  city  administration  reasoned  that  making  an 
easy-to-use  translation  service  available  would 
encouragi^  people  to  shed  some  of  their 
insularity.     Thus,   they  made  available  a 
JapariPsa- to-English  and  vice  versa  form  of 
electronic  mail  by  which  subscribers  could 
submit  text  in  one  language  and  have  it  sent 
back  to  them  in  the  other. 

U.  3.  2  SYSTEM 

The  system  is,   like  other  NMC  functions,  based 
on  TELENOTES  II  and  uses  a  machine  translation 
system  running  on  a  host  outside  the  NMC  network 
host.     (See  Figure  2.  )    The  machine  translation 
host  accesses  the  NMC  network  host  every  30 
minutes  to  download  translation  requests  from  a 
mailbox.     After  translating  requested 
documents,  the  host  returns  them  to  the  NMC 
network  for  distribution  to  subscribers. 

U.  3.  3  PROSPECTS 

The  machine  translation  system  uses  a  UNIX-based 
minicomputer.     It  is  best  applied  to  fields 
with  a  fairly  fixed  vocabulary,  however,  e.g., 
science  and  technology,  and  must  be  used 
recognizing  these  limitations.     It  is 
economical,  even  if  the  translation  leaves 
something  to  be  de«sired.     It  is,   like  other 
database  functions  provided  by  the  NMC, 
available  on  a  24-hour  basis  to  subscribers 
throughout  the  nation.     This  system  is  an 
effrective  system  with  which  profitability  as 
business  can  be  found.     Ther-e  are  something  to 
achieve  about  improvement  of  the  quality  of 
contents  by  amelioration  of  dictionary, 
differentiation  of  markets  and  applicable 
fields,  and  establishment  of  a  charging  and 
billing  system.     Given  that  machine  translation 
technology  has  yet  to  mature,  the  service 
offered  by  systems  such  as  the  NMC  have  a 
potentially  promising-and  profitable — future. 

U.  U    COMMUNITY  HALL  GATEWAY 

U.  U.  1  OVERVIEW 

Nishinomiya  City  has  a  Community  Hall,  where 
city  agencies,  citizens,  and  businesses  hold 
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Figure  3  t    COMMUNITY  HALL  GATEWAY 


meetings  and  events.    The  Community  Hall  manages 
facilities,  meeting  rooms,  and  information  on 
upcoming  events  using  an  office  computer  that 
also  processes  municipal  business. 
The  NMC  network  and  the  Community  Hall  host  have 
been  linked  to  improve  administrative  services 
and  make  information  available  on  facilities  and 
events. 

U.  U.  2  SYSTEM 

Functionally  speaking,  the  shared  system 
provides  a  gateway  and  databiLses.     (See  Figure 
3.  )    The  Community  Hall  gateway  uses  the  NMC 
host's  gateway,   i.  e. ,  a  relay  function 
emulating  a  user' s  terminal  connected  to  the  NMC 
host  from  a  terminal  connected  directly  to 
another  host.     Since  the  NMC  host  operated  on  a 
2U-hour  basis,  but  the  Community  Hall  host  does 
not,  information  from  the  Hall' s  host  is  updated 
by  file  transfer  daily  after  closing  hours  to 
Bake  Hall  host  information  available  to 
citizens  during  off  hours. 

U.  U.  3  ENVIRONMENT 

The  NMC  and  Hall  hosts  are,  connected  by  leased 
line  and  a  high-level  data  link  procedures. 
Using  the  Hall's  gateway,  data  is  transferred 
using  Fujitsu' s  FNA  protocol.     In  the  Hall 
database,  files  are  batch-transmitted  using  the 
HICS  system. 

U.  U.  U  PROSPECTS 

Increasing  gateway  destinations,  broadening  the 
types  of  information  offered,  and  adding 
functions  such  as  the  reservation  of  space  for 
events,  the  administration  intends  to  provide  an 
increasingly  useful  service  repertoire  to 
subscribers. 

5.  EVALUATION 

In  the  three  years  since  its  inception,  NMC  has 
shown  a  gradual  and  steady  increase  in  the 
number  of  subscribers  and  accesses.  This 
progress  is  due  to  the  NMC  s  easy-to-use  menus, 
its  2U-hour-a-day  access,   its  economical  line 
charges,  and  its  open  forum  giving  subscribers 


a  chance  to  provide  feedback  about  how  they 
would  like  to  see  the  system  — and  the  city — 
run.     Personal  computer  networking  enables 
subscribers  to  contribute  new  programs  and 
information  on  NMC  use. 

The  NMC' s  most  popular  features  appear  to  be  the 
alcoholic  beverages  database  and  a  "news 
corner"  that  keeps  subscribers  up  to  date  with 
happenings  around  the  city.     It  also  provides 
advice  on  everyday  subjects  language. 
In  terms  of  municipal  administration^  the  NMC 
provides  information  on  city  services, 
administrative  decisions  affecting  data  on  the 
latest  library  book,  and  suggestions  on  how  to 
use  the  "Cotnmunity  Hall".     It  provides  a 
sounding  board  for  Nishinomiya  residents  to  fell 
administrators  what  they  like — and  do  not  like* 
The  city  administrators  also  use  the  NMC  to 
monitor  consumer  prices,  for  example,  by 
surveying  local  opinions.     The  system  holds 
promise  as  a  viable  business  venture  in  areas 
such  as  machine  translaiton.     The  Nishinomiya 
City  government  works  on  adding  new  and  useful 
application  and  tools  to  improve  system 
services.     To  ease  life  for  the  handicapped,  for 
example,  meetings  are  conducted  including  sign 
language.     The  NMC  provides  training,  materials 
for  personal  computer  use  and  ongoing  education* 
It  also  provides  lectures  on  NMC  services. 

6.  PROBLEMS 

The  NMC  remains  smaller  than  most  commercial 
networks  and  thereby  offers  more  give  and  take 
between  users  and  system  administrators.     As  the 
system  matures,  this  may  change.     The  system 
administrator  will  have  to  learn  to  manage  NMC 
activities  in  a  way  that  does  not  stifle 
subscriber  creativity  and  initiative,  however 
big  the  system  gets. 

The  NMC  s  current  operating  expenses  are  mostly 
covered  by  the  city  budget,  but  it  is  hoped  that 
the  center  will  eventually  become  financially 
independent,  charging  for  its  services, 
reducing  its  operating  costs,  and  lightening 
the  load  on  system  operators.     Campaigns  will  be 
needed  to  attract  new  subscribers.  User 
interfaces  should  also  be  improved  by  adding 
fax,  voice  services,  imaging,  and  the 
introduction  of  public  terminals. 
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7.  CONCLUSION 


In  considering  its  original  objectives  of 
introducing  an  information  system  to  revitalize 
industry  and  provide  Nishinomiya*  s  citizens  with 
a  sense  of  community,  the  NMC  has  achieved  the 
following: 

—  Strengthening  a  sense  of  belonging  and 
community  among  Nishinomiya*  s  citizens 

—  Contributing  to  a  stranger  identity  of 
Nishinomiya  as  a  unique  city 

—  Improving  municipal  services  to  the  local 
population 

—  Providing  a  forum  for  feedback  by  citizens 
to  the  city*  s  administrators 

—  Establishing  an  information  center  to  keep 
people  up  to  date  on  city  activities 
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1.  ABSTRACT 

In  order  to  achieve  new  telecommunications  services  early  in  the  21st  century,  NTT  has 
proposed  "VI&P"  as  its  vision  of  the  future  communications  environment.  "VI&P"  aims 
to  attain  future  communications  services  that  have  Visual,  Intelligent,  and  Personal 
attributes.  This  paper  introduces  the  aim  and  outlines  the  VI&P  vision  and  discusses 
network  technologies  through  which  the  VI&P  vision  will  be  realized. 


1.  VI&P  service  concept 

The  progress  achieved  in  technology  over  the  past 
hundred  years  has  enabled  telecommunication 
networks  to  progress  from  telephones  used  solely  for 
speech  to  multimedia  for  the  exchange  of  text,  data, 
and  video.  Telecommunication  services  will  contribute 
to  the  society  and  economy  of  the  21st  century.  In  1990, 
NTT  proposed  a  future  telecommunication  service 
concept  for  the  21st  century  called  "Visual,  Intelligent 
and  Personal:  VI&P."  This  concept  is  based  on  the 
development  of  visual  and  intelligent  technologies, 
and  on  society's  demands  for  a  person-oriented  and 
information-based  way  of  life  (Fig,l). 

VI&P  means  communications  services  which  strive 
for  the  qualities  of  being  visual,  intelligent,  and 
personalized.  These  services  will  employ  high-speed, 
broadband,  mtelligent  ISDN  networks.  They  will 
include  new  types  of  telecommunications  services 
such  as  image-based  "visualizing"  services,  "smart" 
services  whereby  an  abundance  of  information  is 
readily  available  and  the  called  party  can  be  sought 
out  and  contacted  no  matter  where  he  may  be,  and 
"personalized"   services   which   respond   to  the 


consumer  in  a  user-friendly  manner,  according  to 
customer  taste. 

2.  VI&P  services 

Figure  2  shows  the  evolution  of  VI&P 
communications  services. 

"Visual"  signifies  the  visualization  of 
communications.  It  allows  people  to  communicate  not 
merely  through  the  sense  of  hearing,  but  also  the 
sense  of  sight  to  view  images,  facial  expression,  and 
text.  The  visual  telephone  will  be  the  basic  tool  for 
visualizing  communications,  providing,  for  example, 
high  definition  images,  three-dimensional  video 
communications,  and  access  to  video  databases  from  a 
keyboard. 

"Intelligent"  signifies  the  development  of  network  that 
have  intelligence.  This  permits  people  to  fully  utilize 
the  network  without  the  need  for  any  special  expertise 
or  intricate  procedures.  The  new  network  will: 
perform  the  role  of  a  well-trained  secretary;  enable 
users  to  select  service  items  tailored  to  their  own 
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needs;  and  provide  computer-aided  automatic  natural 
language  translation. 

"personal"  signifies  the  idea  that  the  new 
communications  services  should  support  personal 
activities  in  both  business  and  private  lives,  utilizing 
the  intelligent  network  and  the  new  communications 
terminals.  The  possibilities  opened  by  personal 
communications  include  the  following:  personal 
accessibility  by  means  of  ultra-small  portable 
communications  terminals;  the  offering  of  personal 
telephone  numbers  allowing  the  user  to  receive  calls 
anywhere;  registration  of  multiple  personal  telephone 
numbers;  and  the  securing  of  user  confidentiality. 

The  VI&P  services  are  divided  into  two  categories, 
basic  and  advanced. 
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(1)  Basic  Services 

The  three  basic  communication  services  within  VI&P 
will  be  telephone,  "text  mail,"  and  "visual  telephone." 
All  of  these  are  person-to-person  interactive 
communication  services  which  NTT  intends  to 
provide  nationwide. 

The  telephone  remains  the  basic  medium  for  voice 
communication.  In  addition  to  the  standard 
telephone,  compact  pocket  models  are  likely  to  become 
increasingly  common. 

Tfext  mail  comprises  text  and  still-picture 
communications.  By  interconnecting  a  number  of 
personal  computer  networks,  a  user  will  be  able  to 
communicate  with  any  computer  on  any  network. 
Tbxt  mail  is  likely  to  become  one  of  the  mainstay 
services. 

The  visual  telephone  will  make  its  debut  as  an  image  - 
based  medium  for  face-to-face  communications 
Positioned  as  a  mainstay  high-speed  broadband  ISDN 
service,  the  visual  telephone  will  be  offered  with  image 
quality  rivaling  that  of  today's  television. 

(2)  Advanced  Services 

VI&P  advanced  communications  services,  which  will 
be  extensions  of  basic  services,  should  become  popular 
as  wide-ranging  competition  among  communications 
suppliers  and  manufactures  produces  easier-to-use, 
more  convenient  services.  Some  examples  of 
advanced  communications  services  features  are: 

Video  Communication  Services 

high-definition.  Large-screen,  and 
Multi-screen  Video 
3D  Video 

Intelligent  Services 

Language  TVanslation 

Highly  confidential  Communication 

Electronic  Secretary 


FIGURE  2.  EVOLUTION  OF  V»P  COMMUNICATIONS  SERVICES. 
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'rivacy  Protection 
Flexible  charges. 

(3)  Rate  Structure 

Achievement  of  affordable  rate  structures  will  be 
extremely  important  to  the  success  of  VI&P.  First,  it 
is  ideal  to  have  a  rate  structure  which  will  enable 
people  to  user  communication  services  freely  without 
paying  attention  to  the  distance  of  communications. 
Tfele  com  muni  cation  technologies  should  overcome  the 
limitations  of  distance.  Secondly,  it  is  expected  to  offer 
a  reasonable  rate  structure  for  visual 
communications  which  must  transmit  more 
information  than  the  telephone.  Future  rate 
structures  will  make  visual  communications 
affordable  freely,  thanks  to  the  construction  of 
broadband  ISDN. 

3.  Network  technologies 

VI&P  communications  services  will  be  realized 
through  the  use  of  broadband  ISDN.  This  will  enable 
large  amounts  of  information  and  video  images  to  be 
transmitted  at  high  speed'^'*^^^  The  important 
network  technologies  include  optical  fibers, 
asynchronous  transfer  mode  (ATM),  intelligent 
network  (IN)  and  universal  personal 
telecommunication  (UPT). 

(1)  Optical  fibers 

The  networks  which  support  VI&P  will  require  high- 
speed and  broadband  ISDN  installations.  To  carry 
high-speed  and  broadband  signals,  optical  fibers  will 
be  installed  to  every  home.  This  idea  is  called  "Fiber 
Tb  The  Home  (FTTH)."  Figure  3  shows  examples  of 
optical  fiber  subscriber  network  configurations 
including  that  of 

FTTHt^]. 

(2)  Asynchronous  Transfer  Mode  (ATM) 

The  networks  should  carry  all  types  of  information  in 
terms  of  media  and  speed.   Examples  of  media  are 
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FIGURE  3.  CONFIGURATION  EXAMPLES  OF  OPTICAL  FIBER 
SUBSCRIBER  NETWORK. 


voice,  video,  data  and  mixture  of  them  (multi-media). 
Bitrate  examples  of  broadband  services  are 
categorized  as  shown  in  Fiff,  4.  Asynchronous 
Transfer  Mode  (ATM),  whose  characteristics  are 
summarized  in    Fig*  5,    is    the    technology  that 
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FIGURE  4.  BFiOADBAND  SERVICE  BHTRATES. 
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FIGURE  5.  CHARACTERISTICS  OF  ATM  TECHNOLOGIES. 


achieves  flexible  and  economical  transport  and 
switching  of  every  kind  of  signal ^^J. 

(3)  Intelligent  Network  (IN) 

lb  Provide  services  with  intellectual  processing,  it  is 
necessary  to  install  service  management  and  control 
capabilities  in  the  network.  The  network  will  be 
structured  with  a  basic  transport  layer  and  a  service 
management  and  control  layer  (Fig.  6).  When 
introducing  new  services,  the  new  service  will  be 
defined  on  the  service  management  and  control  layer 
thus  enabling  the  rapid  introduction  of  services^^l 
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FIGURE  6.  INTELLIGENT  NETWORK  (IN). 


(4)  Universal  Personal  Tfelecommunication  (UPT) 

FigiiT^  ?  shows  the  concept  of  UPT  services.  Using  a 
UPT  number  which  provides  a  unique  personal 
identification,  any  user  can  make  a  call  and/or  can  be 
reached  at  any  time  or  place. 

iFiffUT*  8  shows  the  network  evolution  toward  B- 
ISDllbyNTT'lJ. 

In  addition  to  these  network  technologies,  a  wide- 
range  of  communications  technologies  will  have  to  be 
researched  and  developed  in  order  to  implement  VI&P 
communication  services.  Pigxira  9  summarizes 
these  technologies  under  the  headings  of  human 
interface,  information  processing  and  data-base,  and 
radio  communication. 

4.  Conclusion 

VI&P  communications  services  represent  NTT's  basic 
service  goal  for  the  years  leading  into  the  21st  century. 
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FIGURE  8.  NETWORK  EVOLUTION  TOWARD  B-ISDN. 
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FK3URE  9.  TECHNOLOGIES  FOR  VI&P  COMMUNICA  TIONS  SERVICES. 


The  VI&P  vision  aims  to  contribute  to  culture  by 
streamlining  and  sophisticating  the  com tnunic Lotions 
processes  and  quality  through  enhancement  and 
diversification  of  the  means  of  communications.  The 
network  and  the  communications  services  must  be 
designed  to  put  technology  to  work  in  order  to  open  up 
the  unlimited  possibilities  of  communications  and 
create  new  styles  and  values  of  human 
communications. 


Amidst  this  increasingly  progressive  visual 
information  culture,  VI&P  communications  services 
are  directed  toward  achieving  an  interactive  media  for 
user  -selectable   information   communications   in  a 
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fashion  that  prevents  "information  pollution"  and 
"communication  excess."  By  pursuing  a  network 
which  supports  Visual  communications,  Intelligent 
communications,  and  Personal  communications, 
NTT  intends  to  develop  future  communications 
services  respecting  users'  essential  communication 
needs. 

In  order  to  achieve  this  goal,  we  shall  continue  to  say 
attention  to  the  needs  of  the  times  and  to  the  opinions 
of  our  customers,  and  to  progress  our  Research  and 
Development. 
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Abstract 


This  paper  describes  design  concepts,  system  architecture,  design  scheme,  performance 
evaluation,  and  the  test  result  of  the  common  channel  signalling  function  in  TDX-1 
switching  system.  At  the  same  time,  the  deployment  plan  of  CCS  No.7  system  in  Korean 
ISDN  network. 


I.  Introduction 

ETRI  has  been  studying  ISDN  technology  for  about 
7  years.  ISDN  field  trial  service  is  now  under  its 
operation  in  3  big  cities,  Seoul,  Daejeon,  and  Cheju. 
These  3  cities  are  interconnected  with  CCS  No,7  system 
for  the  ISDN  services.  This  CCS  No.7  system  is  the 
nation's  first  working  system  in  the  real  network.  The 
TDX-IA/B  switching  system  is  a  digitalizcd  and  a  fully 
distributed  control  system  so  that  it  could  be  easy  to 
modify  and  to  add  new  functions  on  the  system.  It  means 
the  system  is  very  flexible  so  as  to  apply  the  system 
to  any  telephone  network  and  also  to  data  communication 
network,  even  to  the  oncoming  ISDN  network.  In  small 
cities,  rural  country  side,  and  even  in  down-town  areas, 
TDX-1  system  is  installed  and  operated.  The  installed 
lines  reached  up  to  2  miillon.  This  figure  says  TDX-1 
is  a  main  system  in  the  Korean  telephony  network.  In 
order  to  implement  ISDN  capabilities  on  TDX-IA/B,  the 
essential  part  is  the  CCS  No.7  functionality.  When  we 
develop  new  technologies,  such  as  the  ISDN  and  the  CCS 
No.7,  we  need  to  understand  the  standard  specifications, 
test  specifications,  and  requirements  very  carefully  and 
prepare  the  national  standard.  Above  all,  the  most 
important  is  a  testing,  test  for  individual  function  blocks, 
test  for  function  interconnection,  and  test  for  protocols, 
validation,  and  compatibility.  We  know  these  test 
activities  arc  necessary  and  important  but  there  are  many 
difficulties  since  the  system  that  we  are  developing  is 
the  only  one  existing  system,  which  ought  to  be  a  test 
bed,  a  standard,  and  a  model  system  in  the  overall 
developing  stage,  which  is  the  target  system  itself  to  be 
tested  at  same  time. 


ASM 
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Alarm  Tin-.cofda>  MT     Disk     Prtnicr  Terminal 


Figure  1.  Hardware  Structure  of  TDX- 1 


IL  A  Brief  Introduction  of  TDX-1  Switcliing 
System 

1.  A  Brief  System  Structure 

TDX-IA/H  is  a  fully  distributed  control  switching 
s>stem  which  has  a  number  of  function  blocks.  Each 
one  of  the  function  blocks  ha<;  a  standardized  control 
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processor  and  ihe  cluster.  The  control  processor  is 
divided  into  T-group  processor  and  B -group  processor. 
Each  T-group  processor  is  duplicated  for  the  safety  of 
the  system.  The  B-group  processor  is  controlled  by  the 
T-group  processor.  The  cluster  has  the  specific  function 
of  a  function  block.  The  processor  of  the  cluster  is  called 
B -group  processor.  Inter  processor  communication  is 
performed  by  the  distributed  reservation  and  selection 
technique  via  the  global  bus.  There  are  two  types  of 
bus  in  TDX-IA/B.  One  is  the  T-bus  which  is  a  bus 
connecting  all  the  T- processors  and  the  other  is  the  B- 
bus  which  is  a  bus  between  a  T-group  processor  and 
a  B-group  processor.  Figure  1.  shows  the  hardware 
structure  of  TDX-1.  According  to  the  design  concept, 
we  added  common  channel  signalling  function.  Figure 
2.  shows  the  hardware  structure  of  TDX-ISDN. 
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!'igurc2.  Hardware  Structure  of  TDX-ISDN 
2.  System  Capacity 

TI)X-1A  is  the  first  version.  It  has  about  10,000 
subscriber  lines,  1,920  maximum  trunks,  1,600  Erlang 
and  100,000  BHCA.  TDX-IU  is  Ihe  updated  version.  It 
has    about    22,000    subscriber    lines,    4,800  maximum 


trunks,  over  3,600  Erlang  and  220,000  BHCA.  It  is 
enough  to  apply  TDX-1  system  for  rural  and  country 
side  application  with  local,  transit,  and  remote  subscriber 
handling  functionality. 

3.  A  Design  Concept 

TDX-IA/B  is  a  fully  distributed  control  system.  It 
means  that  several  control  processors  are  involved  in 
order  to  handle  a  function.  Therefore,  the 
implementation  should  performed  under  the  concept  of 
minimizing  the  impact  on  the  existing  whole  system  as 
much  as  possible.  And  another  important  point  to  be 
considered  is  the  minimization  of  the  influences  caused 
by  the  newly  added  function  and  the  simple  message 
addition  for  the  new  services  and  the  easy  change  of 
M&A  function  and  the  fast  transition  to  the  commercial 
exchange.  For  the  purpose  of  above  mentioned,  the  newly 
designed  function  module  has  been  maintained  the 
structure  of  the  mother  system  and  the  compatibility  of 
mother  processor.  A  protocol  is  designed  with  functional 
modularity  scheme  so  as  to  satisfy  the  layered  structure 
for  the  flexible  function  addition  and  modification. 

III.  Common  Channel  Signalling  System 
Development 

1.  Strategy 

A  new  function  design  in  an  existing  system  needs 
a  great  amount  of  system  engineering  before  starting 

design  work.  At  the  system  engineering  stage,  a  few 

experts,  who  have  the  knowledge  for  the  whole  system 

structure  and  the  whole  function,  are  working  together 

on  the  system.  We  have  to  investigate  system  capacity, 

system  structure  and  impact  on  the  systcn  by  adding 

a  new  function.  Especially,  TDX  switching  system  is  a 

fully  distributed  control  syste'.n  in  which  a  new  function 

distribution  into  each  function  block  must  be  well  defined 

in  order  to  reduce  the  impact  and  make  an  optimized 

design.    After  system   engineering   work,   the  function 

implementation  is  rather  simple.  The  hardware  structure 

of  CCS  No.7  Is  based  on  the  TDX  hardware  design 

scheme.   The   signalling   function   is  added   into  TDX 

system   instead   of  designing   a   new   separated  whole 

function.   For  this  reason,   CCS  No.7  operation  and 

maintenance    function    is    performed    by    the  existing 

integrated  system  operation  and  maintenance  function 

block  using  function  addition  and  modification. 
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2.  Development  Events 

A  development  project  of  the  early  version  of  CCS 
No. 7  signalling  system  on  TDX  switching  system  had 
been  launched  in  1989.  At  that  time  the  primary  purpose 
of  the  development  was  to  get  a  test  bed  system  for 
CCS  No.7  function.  We  would  like  to  use  the  system 
for  testing  CCITT  protocol  specifications  to  fix  a  national 
standard  specification.  This  system  was  installed  and 
operated  between  two  cities,  Seoul  and  Daejeon.  We  got 
great  experience  through  the  operation  and  got 
operational  data,  such  as  quality  of  the  trunk  lines, 
signalling  network  configuration  data.  This  achievement 
was  followed  by  a  new  project  for  field  trial  and  further 
commercial  service  system  development.  A  core  and  basic 
technology,  system  engineering  work  of  the  project  has 
been  carried  mainly  by  E.T.R.I..  We  transferred  the 
technology  to  4  companies,  Daewoo,  Gold  Star,  Sam 
Sung,  OTELCO  to  promote  an  effective  system 
development,  to  shorten  the  development  time,  and  to 
overcome  shortage  of  research  staff.  This  field  trial  and 
preliminary  commercial  service  version  is  under  field  trial 
operation  interconnected  between  cities,  Daejeon,  Seoul 
and  Cheju  Island. 

3.  CCS  No.7  System  Structure 

Commercial  service  system  needs  high  reliabiiity  and 
maintainability.  For  these  purposes,  the  main  processor 
is  duplicated,  signalling  message  handling  function  is 
assigned  to  a  dedicated  processor,  and^  operation  and 
maintenance  function  is  much  enhanced.  Function 
handling  software  has  modular  structure  for  easy 
modification,  easy  updating  and  reducing  impacts  from 
further  changing.  Each  function  module  is  programmea 
and  tested  individually  and  completely.  After  module 
integration,  the  one  thing  to  be  tested  is  the  whole 
system  function.  Each  module  is  inter  communicated  by 
well  defined  software  signals.  Figure  3.  shows  an  example 
of  the  software  signal  between  modules.  This  approach 
is  very  useful  in  design  work  of  a  big  system  by  a  few 
individuals.  Figure  4.  shows  the  CCS  No.7  system 
structure  and  Figure  5.  shows  its  subsystem  structure. 

3.1.  Hardware  Structure 

In  the  existing  TDX-IA/B,  TIM(Trunk  Interface 
Module)  is  a  TI  digital  trunk  interface  module  at  which 
the  interoffice  signaling  is  performed  by  R2  signaling. 

ERLC 


l.SH  SMH  SUi  12 


ACnVATIi.M 

star  I 

SL  AVAR. 
M  '■  

IS'.SERN  ICi: 
<  

SEND  SLTM 

 >■ 

RX.SLTA 

3lT_0R.Sr:RVlCL- 

SLA^'AVAIL 
-4  

START 

RESTORt.SL 

SL  AVAIL 


 ► 

IN.SERVICF. 

SEND  SLTM 
 ► 

RX.SLTA 
■<  

STOP 

deactivate„sl 

 ► 

 — ► 

FiguicS,  Software  Signals 


Figure  4.  CCS  NO.7  System  SLiJciurc 


CCS  No.7  TIM  is  a  CEPT  TIM  for  CCS  No.7  signaling 
system  which  is  added  on  the  TI)X-1A/B  s\stem.  CCS 
No.7  TIM  consists  of  the  CSS(Common  channel 
Signalling  Subsystem)  functioning  MTP( Message  Transfer 


Part).    DTICdMRital   Trunk    Interface    Circuit),  DTCP 
(Digital   Trunk    Control    Processor),    DLC   and  DTLP 
(Digital  Trunk  Line  Processor)  handling  1SUP(!SDN  User 
Part)  and  Call  Control  function.  These  ISUP  and  call 
control  functions  are  distributed  on  the  several  DTLPs 
by    necessity.    CSS   has    16   STBs(Signalling  Terminal 
Board)  handling  MTP  level  2  function  and  expandable, 
CCSP(Common   Channel  Signalling  Processor)  handling 
MTP  level  3  function,  and  MSP(Maintenance  and  Service 
Processor)  handling  management  functions.  CCSP  consists 
of  SPB(System  Processor  Board),  SMB(System  Memory 
Board),  MHB(Message  Handling  Board),  BIOB(B-bus  In/ 
Out  Board),  DPB(Dual  Processing  Board).  SPB  handles 
main  functions  using  an  event  driven  operating  system 
(EROS).  These  functions  are  level  3  protocol,  timer,  job 
scheduling,  operation  and  maintenance  function,  and  dual 
processing  handling.  SMB  is  a  system  memory  with  1 
Mbytes  capacity.  MHB  interfaces  with  STBs  by  hardware 
arbitrated    round    robin    scheme.    Message  handling 
function  is  located  in  this  board.  BIOB  has  4  channel 
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I/O  port  towards  T-level  processor.  DPB  is  a  supervising 
processor  for  dual  SPB  functions.  It  decides  change  over 
between  the  dual  processors.  We  use  hot  stand-by  dual 
processing  scheme  that  means  one  processor  is  acting 
a  active  role  and  the  other  is  acting  a  hot  stand-by  role. 
During  the  processing,  two  processors  are  working  with 
the  inputed  data  but  difference  is  the  stand-by  processor 
is  prohibited  to  send  output  data.  Both  processors  retain 
the  same  operational  data  state  by  exchange  the  data 
through  a  special  data  bus  named  X-bus,  Figure  6.  shows 
dual  processor  structure.  MSP  is  a  T-level  processor  for 
signalling  point  data  loading  and  updating,  maintenance 
functions  such  as  CCSP  status  supervision,  DTLP  status 
supervision.  Bus  status  supervision  and  nailed-up  path 
management  data.  This  processor  will  be  used  for  further 
function  expasision  such  as  ASE  and  TCAP.  We  designed 
a  special  bus  called  BAB(Bus  Adapter  Board)  between 
BIOBs  and  T-level  processor,  DTLP  with  differential 
signal  level.  Figure  7.  shows  this  scheme.  Usually,  one 
T-level  processor  handles  several  B-level  processors  but 
CCS  No.7  function  block  is  a  B-level  processor  which 
belongs  to  more  than  one  T-level  processors,  DTLP, 
depending  on  the  signalling  network  configuration.  So, 
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sometimes  installation  distance  is  apart  far  away.  Figure 
8.  shows  the  hardware  structure  of  the  CCS  No.7 
signalling  system. 
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3.2.  Software  Structure 

CCS  No.7  function  is  implemented  with  a  modular 
design  scheme.  One  message  handling  involves  many 
processors  and  software  function  blocks.  Software 
modules  consists  of  EROS(Event  driven  Operating 
System),  STH  (signalling  Terminal  Handling),  SMH 
(Signalling  Message  Handling),  SPH(SignaUing  Point 
Handling),  LSH(Link  Set  Handling),  SLH(Signalling  Link 
Handling),  MDH(Message  Distribution  Handling),  OMH 
(Operation  and  Maintenance  Handling),  and  DPH(DuaI 
Processor  Handling).  EROS  is  a  real  time  operating 
system  for  task,  timer,  interrupt  and  buffer  i^^nagement 
function^  STH  handles  MTP  level  2  f  .lion.  SMH 
handles  signalling  messages  and  routing  table 
mana{>enien(.  SPH  performs  signalling  point  restarting, 
destination      point,     route     status,     network  timer 


STGP 


CCSP 


Hgure  8.  Hardware  Structure  of  the  C(3!S  No.7  Signalling  System 
management,  and  change  over,  change  back  between  link 
set  function.  LSH  covers  link  set  status  management, 
and  change  over,  change  back  between  links  function. 
SLH  is  assigned  for  link  sv^tus  management,  link 
activation  and  deactivation  and  restoration  function. 
MDH  is  a  function  block  for  message  and  signal  input, 
output  function.  OMH  deals  operation  and  maintenance 
function  as  a  whole  includii^g  operating  data 
management,  management  data  measurement  and  alarm 
handling.  The  function  block  DPH  is  dedicated  for  dual 
processing.  Figure  9.  shows  the  software  structure  of  fhe 
CCS  No.7  signalling  system. 

4.  Protocol  Test  and  Performance  Evaluation 

Protocol  testing  is  very  important  and  never  missed. 
It  is  an  essential  par  in  the  project  for  proving 
compatibility  and  validity.  In  the  development  stage,  we 
lested  the  protocol  in  the  de\cIopmcnt  system  which  is 
SUN  computers.  After  full  function  integration,  the 
protocol  is  tested  by  protocol  tesUTS  using  own  protocol 
testing  program.  Figure  10.  shows  protocol  test 
configuration  and  Figure  11.  shows  development  and  test 
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Figure  9.  Software  Suucture  of  the  CCS  N0.7  Signalling  System 
Protocol  Tester  /  Network  Simulator 
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Figure  10.  Protocol  Test  Configuration 

confij^uration.  Inlerworking  and  compallbilily  lesl  was 
performed  with  other  systems,  TDX-IO  and  SMX(STP 
dedicated  system).  The  performance  evaluation  has  been 
done  in  different  aspects,  by  simulation  during  system 
engineering    stape    before    desi^nioR    H/VV,    S/W,  by 
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Figure  11.  Development  and  Test  Configuration 
measurement  after  getting  the   real  system.  The  got 
almost    same    results.    Here   show    a    calculation  for 
performance  evaluation. 

(1)  Maximum  trunk  call  handling  capacity  in  TDX-IB. 

-  3600  Sec  X  Max  trunks(CH)  X  ErUng  /  Holding  time 

.  3600(Sec)  X  3,840(CH)  X  0.8(Erlang)  /  90(Sec)  = 
122,8S0  BHCA 

(2)  Processing  messages  per  second 

-  122,880(BHCA)  X  7(msg/call)  /  3,600(Sec)  =  240(msg/ 
Sec) 

(3)  Maximum  evaluated  processing  capacity  in  CSS 

-  Average  message  length  =  30(by*j/msg) 

-  Per  call  ISUP  message  =  7(msg/call) 

-  SEP  message  processing  capacity  =  I,100<msg/s€c) 

-  STP  message  processing  capacity  =  l,350(msg/sec) 
Figure  12.  shows  simulation  results  of  the  system  capacity 
for  SEP  or  STP  application. 


5,  Future  Deployment  Plan 

ConsicierinR  the  installed  TDX-J  system  in  the 
network  and  the  result  of  the  pilot  and  field  trial 
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development.  This  very  first  implememaiion  of  CCS  No.7 
signalling  network  in  Korea  could  be  used  as  a  test-bed 
for  other  signalling  system  development  activities.  As  a 
result  of  the  operation,  we  know  the  commercialization 
of  TDX-1  ISDN  using  common  channel  signalling  network 
is  very  re5»»*,nable  and  feasible.  We  undersUnd  that  the 
cooperative  woiking  method  with  local  company  is  a  very 
good  try  and  strongly  recommendable  in  the  future 
development. 
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Figure  12.  Simulation  Result  of  the  System  Capacity 


services,  the  possibility  of  commercial  service  application 
of  the  CCS  No.7  on  TDX-1  system  becomes  very 
clarified.  The  field  trial  CCS  No.7  network  will  be 
expanded  into  seven  bi'^  cities  in  the  nation  at  the  end 
of  this  year.  This  netwvork  will  be  a  backbone  signalling 
connection  for  the  ISDN  service  among  these  cities.  The 
commercial  service  is  time  tabled  from  July,  1993. 


VL  Conclusions 

The  commercial  model  of  CCS  No.7  system  will  be 
fully  tested  and  modified  before  its  deployment  using  the 
model  from  4  local  companies.  We  get  much  experience 
from  the  pilot  and  field  trial  service  operation.  Field 
trial  network  becomes  stable  and  very  succcssfu\  The 
know-how     will     be    fccdbackcd    into    the  further 
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1.  ABSTRACT 


A  \  arict>  of  sidco  and  multimedia  services  are  in  demand  in  the  residential  environ  .^cnt  that  will  require 
bandwidth  capabilities  far  in  excess  of  the  conventional  3  kHz  bandwidth  used  in  Ti;lephone  Company  loop 
plant.  This  paper  provides  a  review  of  a  variety  of  loop  and  neUvork  technologies  thit  can  be  used  to  expand 
that  bandwidth  and  thus  support  those  services.  These  technologies,  including  Fiber-in-the-Loop,  Digital 
Subscriber  Line  and  AsNmnetrical  Digital  Subscriber  Line  technologies,  will  support  and  deliver  bit-ratcs 
near  and  in  excess  of  1 .5  Mb/s  to  residential  Telephone  Company  subscribers.  Supporting  those  delivery- 
technologies  are  video  compression,  video  storage  and  As>'nchronous  Transfer  Mode  switching.  As  the 
network  evolves,  care  must  be  taken  in  the  choice  of  technologies  to  ensure  that  the  support  for  new- 
residential  services  is  not  precluded. 


2  INTRODUCTION 

Market  studies  (I  J  over  the  past  several  years  have  shown  that 
there  is  a  significant  demand  and  willingness  to  pay  for  a  wide 
variety  of  residential  broadband  services  that  will  require  a 
significant  increase  in  bandwidth  over  that  used  in  the  deliver>  of 
narrow-band  services  today.  Those  studies  have  identified  the 
follow  ing  services,  now  often  referred  to  as  Video-Dial-Tone 
(VDT)  services,  as  those  that  have  the  highest  consumer  demand. 
Video-on-Demand  leads  the  way  with  over  a  60%  level  of  interest 
in  over  1500  households  surveyed  in  the  NYNEX  region. 

Movies-on-DemandA^ideo-on-Demand 
Instructional  Courses 
Videophone 
Games-on-Dcmand 
Expanded  Entertainment 
News  and  Information 

The  demand  for  these  services  has  led  NYNEX  and  the  industr>'  as 
a  whole  to  investigate  the  variet>'  of  loop,  network  and  other 
technologies  that  can  be  made  available  to  deliver  broadband 
son-ices  to  residential  customers.  Those  technologies  include: 

•  Fiber-in-the-Loop  (FITL) 

•  Copper  Pair  and  Asymmetrical  Digital  Subscnber 
Line  (ADSL) 

•  Digital  Subscriber  Line  (DSL) 

•  Video  and  Multimedia  Server 

•  Video  Compression 

•  AsNiichronous  Transfer  Mode  (ATM)  Switching 

•  Netvsork  Control  Systems 

and  a  wide  spectrum  of  Customer  Premises  Equipment  (CPE) 
This  paper  will  provide  a  review  of  such  technologies,  with  an 
emphasis  on  loop  technologies  It  will  present  a  common  sense 
path  for  deploving  new  loop  technologv  m  the  future  (See  |2|). 


3.  RESIDENTIAL  BROADBAND  SERVICE 
REQUIREMENTS 

Video-on-Demand,  the  residential  broadband  service  with  the 
highest  likely  demand,  requires  that  we  provide  full  motion  and 
quality  video  in  a  configuration  that  permits  customers  make 
selections  in  real  time.  Interactive  multimedia  services  have 
similar  requirements  in  that  customers  will  require  real-time  access 
to  qualit>'  text,  graphics  and  video  information.  The  requirements 
for  these  and  similar  services  can  be  equated  to  Bandwidth, 
Quality  and  Interactivity  and  can  be  supported  from  a  generic 
network  architecture  standpoint  as  shown  in  Figure  I . 
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FIGURE  1 

GENERIC  RESIDENTIAL  BROADBAND  ARCHITECTURE 

In  this  architecture,  subscribers  would  be  provided  access  to  a 
video  server  via  an  ATM  switch  and  one  of  a  varietv'  of  loop 
systems  A  v  idco  server,  based  on  either  hard  disk  or  robotic 
technologv  ,  could  contain  hundreds  or  thousands  of  digitally 
compressed  videos  that  are  accessible  on  a  real-time  basis.  Market 
research  indicates  that,  for  a  Vidco-on-Demand  sen'ice, 
interactive  capabilities  such  as  fast-fonvard,  rewind,  pause  and 
other  VCR-hke  capabilities  are  required  on  a  real-time  basis 
Hierefore,  control  of  the  access  to  broadband  information,  such  as 
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videos,  must  be  provided  to  the  subseriber  via  a  fiill  duplex 
signalling  channel  and  a  network  controller.  The  network 
controller  would  interpret  the  customer  requests  and  instruct  the 
ATM  switch  and  information  server  to  provide  the  connections 
required  to  deliver  the  requested  information  to  the  customer.  Of 
primary  importance  is  the  requirement  that  Plain  Old  Telephone 
Service  (POTS)  also  be  supported  by  the  same  loop  system. 
POTS  switching  is  supported  by  a  conventional  class  5  switch  in 
the  near-term,  and  perhaps  will  be  supported  by  an  ATM  s\Nitch  in 
the  future. 

Relating  our  bandwidth,  qualit>'  and  interactivit>'  requirements  to 
this  architecture,  bandwidth  must  be  supported  by  the  server, 
switch  and  loop  transport  system.  Qualit>'  is  related  directly  to  the 
bandwidth  of  the  switch  and  transport  system  as  well  as  to  the 
sophistication  of  compression  techniques  that  are  used. 
Interactivity  must  be  supported  by  the  signalling  channel,  tlie 
network  controller  and  the  flmctionaUty  within  the  ATM  switch 
and  the  server.  The  remainder  of  this  paper  will  pay  particular 
attention  to  loop  transport  and  \idco  compression  technologies. 

4.  HYPOTHESIS  FOR  TRANSPORT  EVOLUTION 

The  bandwidth  required  to  transmit  video  or  graphics  at  an 
acceptable  level  of  qualit>'  has  historically  been  thought  to  require 
the  capabilities  and  flexibility  of  FITL  systems.  More  recently, 
new  and  evolving  technologies,  such  as  ADSL,  a  new  1 .544  Mb/s 
Digital  Signal  Processing  (DSP)  based  tcchnolog>',  have  made  it 
clear  that  near-term  alternatives  can  be  made  available  well  in 
advance  of  the  ubiquitous  availability  of  FITL.  Combining 
Motion  Picture  Experts  Group  (MPEG)  1 .5  Mb/s  video 
compression  and  ADSL  technologies  will  ensure  that  a  qualit>' 
video  signal  can  be  delivered  to  our  subscribers.  However,  ADSL 
technoIog>'  docs  have  its  limitations,  ADSL,  in  any  practical  form, 
will  be  limited  in  the  number  of  simultaneous  video  channels 
deliverable  and/or  the  qualit>'  of  video  provided  on  those  channels 
While  the  ADSL/MPEG  alternative  is  attractive  for  the  near-term, 
FITL  is  expected  to  be  the  long-term  solution  for  offering  VDT 
services  in  the  Telephone  Company  environment. 

5.  MPEG  COMPRESSION 

Several  years  ago,  the  Motion  Picture  Experts  Group  of  the 
International  Standards  Organization  (ISO)  began  developing 
video  compression  standards  for  the  purpose  of  supporting  the 
access  to  video  infonnation  at  about  1.5  Mb/s,  a  rate  that  can  be 
supported  by  CD-ROM  technolog>'.  This  technology,  dubbed 
MPEG-1  has  been  documented  in  a  standards  proposal  at  the 
decoder  level  and  has  been  forwarded  to  ISO  for  consideration  as 
an  International  Standard.  Subjective  tests  performed  at  NYNEX 
indicate  that  MPEG-1  compression  techniques  are  capable  of 
producing  video  at  a  qualit>'  level  somewhat  better  than  VCR 
quality.  These  results  were  promising  in  light  of  the  plans  for 
developing  1 .544  Mb/s  ADSL  technolog>'. 

Subsequent  to  much  of  the  MPEG-1  work,  applications  were 
identified  that  require  quality  significantly  better  than  VCR-like 
qualit>'.  These  applications  in-.»;dcd  Direct  Broadcast  Satellite 
(DBS),  cable  TV,  High  Definition  TV  (HDTV),  and  other 
residential  video  applications.  As  a  result,  an  MPEG-II 
development  effort  has  been  undenvay,  under  the  auspices  of  the 
ISO-MPEG  body,  to  support  these  needs;  efforts  are  now  directed 
at  developing  a  video  compression  algorithm  that  will  operate  at 
various  rates  between  about  3  Mb/s  and  20  Mb/s.  Early  tests  hav( 
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shown  that  compressed  video  bit-rates  on  the  order  of  4-6  Mb/s 
can  support  broadcast  quality  video.  Projections  indicate  that 
HDTV  may  be  supported  at  an  MPEG-Il  bit-rate  on  the  order  of 
20  Mb/s.  It  is  expected  that  an  MPEG-II  standards  proposal  will 
be  available  in  1993. 

6.  ASYMMETRICAL  DIGITAL  SUBSCRIBER  LINE 

At  about  the  same  time  that  MPEG- 1  standards  were  being 
developed,  the  development  of  a  new  loop  access  technology.  High 
bit-rate  Digital  Subscriber  Line  (HDSL),  was  under  way  HDSL 
was  intended  to  permit  full  duplex,  repeaterless  access  to  our 
network  at  1 .544  Mb/s.  Initially,  it  was  thought  that  there  could 
be  a  marriage  of  MPEG  compression  and  HDSL  in  order  to 
provide  residential  customer  access  to  video  via  the  existing 
copper  loop  plant.  With  the  results  of  market  research  leading  the 
way,  there  was  enthusiasm  about  the  possibilities  here. 

Hou  ever,  there  were  several  constraining  factors  that  rendered  the 
use  of  HDSL  in  the  residential  environment  unrealistic.  First, 
HDSL  in  its  classical  form,  requires  the  use  of  two  copper  pairs 
In  NYNEX,  as  in  much  of  the  United  States,  the  average  number 
of  copper  pairs  available  to  residential  customers  is  about  1 .2  to 
1 .5,  Therefore,  a  significant  percentage  of  our  residential 
population  could  not  access  the  network  via  HDSL  technologs'. 
Furthermore,  the  baseband  modulation  techniques  used  in  the 
generally  accepted  HDSL  implementation,  and  specifically  the 
28 1 Q  line  code,  does  not  permit  simultaneous  support  of 
conventional  telephone  service.  Additionally,  the  12,000  foot 
loop-length  limitation  of  HDSL  restricts  its  use  to  distances  near 
only  the  average  loop  length  in  the  NYNEX  Region.  This,  along 
with  the  requirement  for  two  pairs,  is  not  an  acceptable  constraint 
Add  to  this  the  projected  cost  of  HDSL  (presently  $5000-$8000 
per  loop  and  possibly  about  $2000  per  loop  in  quantities  [3])  and 
it  becomes  clear  that  HDSL  is  not  an  acceptable  option  for 
supporting  residential  broadband  services. 

An  alternative  was  sought  and  in  circa  1990,  scientists  at  Bellcore 
proposed  a  new  digital  signal  based  technology  that  could: 

•  operate  on  a  single  wire  pair, 

•  over  18,000  feet, 

•  with  up  to  3000  feet  of  bridge  taps, 

•  in  a  single  direction, 

•  deliver  an  asymmetrical  1  544  Mb/s  signal, 

•  simultancousK'  support  conventional  telephony  or 
basic  rate  ISDN  with  the  high  rate  signal,  and 

•  simultaneously  support  an  interactive  16  kb/s 
signalling  channel. 

This  concept,  Asymmetncal  Digital  Subscriber  Line  (ADSL),  was 
subsequently  pursued  by  a  number  of  common  carriers  and 
vendors  across  the  world  and  now  is  being  addressed  by  the 
TlEl  .4  working  group  in  the  United  States  where  various 
proposals  are  under  consideration.  The  architecture  proposed  for 
ADSL  is  shown  in  Figure  2.  In  this  architecture,  the  ADSL 
Terminal  Unit  in  the  Central  Office  (ATU-C)  unit  pro\  ides  the 
modulation  and  signal  combining  functions  while  the  ADSL 
Remote  Terminal  Unit  (ATU-R),  in  communication  w  ith  the  ATl  - 
C.  performs  the  more  difficult  adaptive  signal  processing  and 
signal  recovery  process 
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ADSL  ARCHITECTURE 


plant  is  limited.  Thus  the  use  of  an  MPEG-II  compression 
technique  or  the  use  of  multiple  channels  of  MPEG-I  and  an 
ADSL-II  in  that  plant  is  also  limited. 


Length: 

300 

600 

1.5K 

3K' 

6K' 

9K' 

I2K 

IRK 

Ntb/s: 

249 

128 

46.4 

19.7 

77 

4  3 

2.7 

1.2 

TABLE  I  [41 

Theoretical  Transmission  Capacity  of  2-Wire  24  A\VG 
Twisted  Pair  Copper 
NEXT  Dominated  Environment  -  49  Disturbers. 
57  dB  NEXT  Loss  at  80  kHz.  BER^IO"'' 


For  loops  approaching  tlie  distance  limit,  the  high  bit-rate  signal 
arriving  at  the  ATU-R  is  expectd  to  be  in  the  single  milli\  olt 
range.  ha\e  a  pulse  shape  significantly  different  from  the  one 
transmitted  at  the  ATU-C  and  be  corrupted  by  crosstalk,  Lhemial 
and  impulse  noise.  Therefore  a  sophisticated  le\  el  of  digital  signal 
processing  is  required  that  is  under  development  in  a  numbei  of 
research  and  development  laboratories  globally. 

Various  modulation  techniques  arc  under  consideration  by  Tl  El  .4 
that  may  meet  the  above  requirements: 

•  Discrete  Multi-Tone  (DMT) 

•  Quadrature  Amplitude  Modulation  (16  QAM) 

•  Carrierless  Amplitude  Modulation/Phase  Modulation 
(CAP) 

Computer  simulations  for  each  of  these  technologies  have  been 
relatively  inconclusive  as  to  which  will  perform  the  best  in  the  real 
loop  environment.  Therefore,  laboratory  comparison  tests  of  each 
of  these  techniques  arc  scheduled  for  the  first  quarter  of  1993  at 
Bellcore  and  NYNEX.  It  is  anticipated  that  the  results  of  those 
tests,  performed  on  behalf  of  TlEl  .4  will  provide  a  basis  for 
continuing  standards  work  in  that  standards  working  group 

In  order  to  meet  the  aforementioned  multiple  and  simultaneous 
signal  transmission  requirements,  the  POTS,  signalling  and  high 
bit-rate  signals  are  placed  in  the  spcctnim  in  a  fashion  as  provided 
(for  illustrative  purposes  only)  in  Figure  3.  This  will  ensure  that 
POTS,  signalling  and  broadband  capabilities  can  be 
simultaneor' •  -^r^--^,. 
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FIGURE  3 

ADSL  SPECTRUM  -  SINGLE  COPPER  PAIR 

In  light  of  Ihc  applications  and  development  plans  for  a  higher 
quality/higher  bit-rate  MPEG-H  video  compression  capabilit\. 
higher  bit-rale  ADSL  (ADSL-11)  solutions  arc  now  being 
considered  In  addition,  there  has  been  identified  a  need  for 
multiple  channel  video  capabilit>,  a  capabilits  that  would  provide 
for  multiples  of  1 .5  Mb/s  each  supporting  MPEG-I  video. 
However,  as  shown  m  Table  1 ,  the  capacity  of  the  copper  loop 


As  noted,  the  theoretical  capacitv'  at  18,000  feet  of  24  AWG  wire 
is  12  Mb/s,  a  capacity  that  indicates  the  challenge  that  will  be 
experienced  in  trving  to  support  e\en  MPEG-I  video  at  that 
distance.  Studies  in  NYNEX  show  that  the  average  copper  loop 
length  in  the  New  York  and  Boston  metropolitan  areas  is  about 
8000  feet.  At  those  distances,  we  may  be  able  to  support  up  to 
three  MPEG-I  video  signals,  or  one  MPEG-II  low  bit-rate  \  ideo 
signal,  but  only  on  about  half  of  our  loops.  The  remainder  of 
those  metropolitan  loops  as  well  as  the  majonty  of  loops  in 
suburban  and  rural  areas  will  not  be  able  to  do  so. 

Therefore,  if  we  arc  to  universally  transport  signals  at  rates  in 
significant  excess  of  1 .544  Mb/s,  alternative  access  architectures 
to  ADSL,  such  as  Digital  Subscriber  Line  or  Fiber-in-the-Loop. 
must  be  exploited. 

7.  DIGITAL  SUBSCRIBER  LINE 

Since  there  exists  a  market  need  for  video  quality  that  approaches 
broadcast  qualit>',  e.g.,  MPEG-II  quality  ,  and  also  a  need  for 
multiple  channels  in  the  MPEG- 1  market  environment,  and  since 
the  copper  plant  is  Shannon  capacity  limited,  alternative  deliver\- 
methods  must  be  investigated.  One  such  alternative  is  the  use  of 
Digital  Subscriber  Line  (DSL).  DSL,  in  brief,  is  a  technology  that 
utilizes  a  high  capacity  fiber  backbone  to  feed  broadband  and 
telephony  signals  to  Remote  Digital  Terminals  (RDT)  which  in- 
tum  feed  individual  pairs  of  copper  wires  that  deliv  er  ser\'iccs  to 
the  end-users . 
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In  the  past,  telephone  companies  ha%e  deplo\  ed  OSL  technologies 
m  Carrier  Sen  ing  Areas,  areas  for  which  there  was  a  goal  of 
limiting  the  length  of  subtending  loop  to  about  12,000  feet.  In  our 
goal  to  support  one  or  niorc  MPEG-II  or  more  than  one  MPEG-I 
\  ideo  signal,  this  would  appear  to  be  an  attractive  alternative  and 
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it  is  being  investigated  for  those  areas  where  DSL  exists  or  is 
planned. 

Several  modifications  will  be  required  for  existing  DSL  products 
in  order  to  make  this  a  viable  solution  (Figure  4).  Central  office 
equipment  must  be  developed  that  uill  deliver  the  combined 
POTS,  broadband  and  signalling  channels  to  the  remote  terminal. 
Additionally,  an  ADSL  capabilit>'  must  be  integrated  into  the 
remote  terminal.  While  such  integration  would  significantly 
increase  the  penetration  of  a  Vidco-on-Demand  capabilit>'  to  end 
users  served  by  DSL,  such  integration  has  not  yet  begun.  Perhaps 
as  important,  DSL  is  used  in  the  NYNEX  region  to  ser\'e  well 
under  10%  of  residential  subscribers.  It  is  not  clear  whether  there 
will  be  a  significant  increase  in  this  penetration  prior  to  the 
deployment  of  FITL  systems,  systems  that  can  provide  the  long- 
term  solution  for  our  subscribers'  residential  broadband  services 
needs.  Investment  in  integrating  ADSL  into  DSL  remote  terminals 
should  thus  be  carefully  scrutinized. 

8.  FIBER  IN  mE  LOOP 


configuration  that  could  deliver  about  600  broadcast  video  signals 
to  our  subscribers. 

All  FITL  systems  should  be  viewed  with  these  or  similar 
capabilities  in  mind.  Otherwise,  a  FITL  solution  might  be  chosen 
that  can  do  nothing  more  than  support  existing  and  conventional 
telephony  and  video  services  without  the  abilit>-  to  gracefully 
expand  in  support  of  interactive  residential  broadband  services 

9.  CONCLUDING  REMARKS 

There  exists  a  market  need  for  the  delivery  of  more  sophisticated 
video  and  information  services  to  residential  consumers  than  ever 
before  imagined.  The  need  to  develop  transport  capabilities  to 
support  those  services  is  thus  of  significant  importance.  The 
telecommunications  industry  has  responded  by  developing  and/or 
proposing  a  number  of  delivery'  technologies  and  systems  including 
video  jukeboxes,  multimedia  servers,  network  control  systems,  and 
loop  transport  systems.  This  paper  has  focused  on  the  latter  where 
several  solutions  are  available  or  becoming  available. 


Fiber-in-the-Loop  systems  have  been  under  development  for  a 
n'imber  of  years.  Hov,  ever,  it  is  noteworthy  that  many  FITL 
systems  were  developed  initially  with  the  purpose  of  supporting 
Plain  Old  Telephone  Service  (POTS),  with  a  sccondarv'  purpose  of 
supporting  conventional  cable  TV  broadcast.  Development  of  an 
interactive  broadband  capability  by  FITL  vendors  has  only 
recently  begun  to  be  addressed,  and  it  is  anticipated  that  interactive 
broadband  service  requirements  discussed  above  will  only  begin  to 
appear  in  FITL  product  in  late  1993  or  early  1994.  Therefore,  it 
is  prudent  that  the  Telephone  Companies  carefully  review  the 
architectures  and  broadband  features  of  FITL  systems  before 
decisions  are  made  to  deploy  a  particular  system. 
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Fiber-in-the-Loop  systems  that  will  support  a  Video-on-Demand 
service,  and  as  shown  generically  in  Figure  5,  must  be  capable  of 
delivering  from  64  to  120  conventional  cable  TV  channels, 
supporting  a  full-duplex  16  kb/s  to  64  kb/s  full  duplex  signalling 
channel,  as  well  as  a  full  cadre  of  dedicated  data  channels  that  in 
turn  can  support  multimedia  data  transmission  or  full  quality 
digital  video  channels.  This  is  in  addition  to  the  need  to  support 
conventional  narrow-band  POTS  and  Basic  Rate  ISDN  services. 
At  this  time,  there  are  FITL  system  vendors  that  are  developing 
systems  that  will  support  all  of  these  requirements.  When  taking 
advantage  of  video  compression,  such  systems  could,  for  example, 
support  from  64-45  Mb/s  broadcast  channels  to  1792-1 .544  Mb/s 
broadcast  channels  depending  on  the  t>pe  of  video  compression 
utilized.  MPEG-II  compression  at  about  4.5  Mb/s,  which  would 
support  broadcast  video,  could  be  supported  by  this  system  in  a 


In  telephone  company  environments  where  there  is  significant 
copper  plant,  limited  DSL  deploNinent  and  little  FITL  deplo\-ment, 
an  evolution  plan  must  be  developed  that  will  support  near  and 
long  term  support  of  residential  broadband  services.  Such  a  plan 
might  include: 

1 .  Deplo>'ment  of  ADSL  technology  for  loops  that  are  under 
18,000  feet  in  length  and  where  there  is  no  plan  to  deploy 
integrated  DSL/ADSL  or  FITL  to  meet  near-term  needs. 

2.  Deplo>'ment  of  an  integrated  DSL/ADSL  technologx"  only 
if  warranted  by  possible  service  take  rate,  rehabilitation 
plans  and  economic  factors.  FITL  deployment  should  be 
considered  before  this  option  is  selected. 

3.  Deployment  of  FITL  technology  capable  of  supporting 
conventional  and  narrow-band  serv  ices,  cable  television 
broadcast  and  residential  broadband  or  Video-Dial -Tone 
services.  Deplo>'ment  of  FITL  should  be  considered  first 
in  areas  where  alternative  one  and  two  do  not  or  can  not 
apply  or  where  the  economics,  even  projected  economics, 
justify  FITL  over  either  of  those  options.  Additional 
deployment  scenarios  should  be  based  on  rehabilitation, 
new  build  and  other  economic  based  needs. 

Broadband  loop  technologies  arc  crucial  to  the  need  to  support 
residential  broadband  ma»'kci  needs.  The  technologies  to  support 
them  are  available  or  are  becoming  available  now.  Therefore, 
planning  must  not  wait  Only  commitment  will  ensure  that  we  can 
meet  the  resic'wntial  broadband  service  needs  of  our  subscribers  in 
the  near  and  long-term. 
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Abstract 

Frame  Relay  is  available  today  and  being  actively  deployed  by  public  and  corporate  data  networks  in  order  to  suppon 
LAN  to  LAN  interworking  over  Wide  Area  Networks  (WANs).  Frame  Relay  services  are  based  on  international 
standards,  and  primarily  suited  for  data  communication. 

In  parallel,  there  has  been  extensive  standardization  as  well  as  design  and  development  activity  underway  for  the  new 
Asynchronous  Transfer  Mode  (ATM)  technology  and  services.  ATM  technology  will  not  only  offer  far  higher 
bandwidths,  but  also  offer  higher  speed  access  and  brand  new  services,  primarily  for  multi-media  devices. 
The  topic  of  this  paper  is  to  explore  the  evolution  alternatives  for  the  Frame  Relay  and  ATM  technologies  and 
services.  The  two  technologies  are  briefly  reviewed.  The  implications  of  the  evolution  from  the  service  providers* 
viewpoint  are  studied.  In  addition,  the  service  commonalities  and  evolution  paths  are  examined  from  the  end-users' 
perspective. 


1.0  Introduction 

The  development  and  deployment  of  personal  computers  and 
workstations  have  driven  the  need  for  these  devices  to 
communicate  for  generating,  obtaining,  and  sharing  infor- 
mation. These  devices  have,  the  power  and  sophisticated 
programming  to  make  pcer-to-peer  and  client-server 
communications  natural  and  sometimes  even  transparent  to 
their  usen.  This  same  power  enables  them  to  make  use  of 
higher  speed  transmission  services,  and  services  that  enable 
both  multiplexed  and  simultaneous  communication  with 
multiple  devices  in  diverse  locations. 

Much  of  that  communication  takes  place  over  Local  Area 
Networks  (LANs).  LANs  have  high  transmission  rates 
(typically  4  Mbit/s  to  \00  Mbir/s),  few  transmission  errors, 
and  multiple  devices  attached  to  them.  LANs  are  being 
interconnected  by  bridges  and  routers  to  make  networks  that 
sometimes  span  the  globe. 

Wide  area  transmission  techniques  have  also  become  faster 
and  less  susceptible  to  errors.  This  decreases  the  advantages 
of  hop-by-hop  error  correction,  allowing  better  performance 
by  optimizing  end  to  end  communication  protocols  But  the 
same  increase  in  available  transmission  capacity  also 
increases  the  attractiveness  of  sharing  that  capacity  for 
communication  to  multiple  sites. 

This  led  to  the  development  of  Frame  Relay  technology  and 
services.  Frame  Relay  offers  the  end  system  or  bridge/router 
a  statistically  multiplexed  path  to  multiple  locations  as  X.25 
does,  but  with  lower  overhead  due  to  the  elimination  of  hop- 
by-hop  error  correction.  Frame  Relay  has  received  rapid 
acceptance.  There  are  many  private  and  public  networks,  and 
many  manufacturers  of  both  end-user  and  nefvork 
equipment.  But  it  is  still  very  much  a  new  market,  with 
ongoing  technology,  standards,  service  definition,  and 
application  development 

Even  as  Frame  Relay  is  enjoying  its  first  rush  of  deployment 
and  use,  another  generation  of  technology  has  captured  the 
attention  of  technology  advocates  in  the  standards,  carrier, 
and  user  community.  Asynchronous  Transfer  Mode  (ATM),  a 
technology  under  development  in  the  CCITT  standards 
committees  for  several  years,  is  receiving  increasing  attention 
by  makers  of  workstations,  the  LAN  community,  and  end 
users  as  well  as  the  carriers.  Interest  groups,  alliances,  and 
product  announcements  all  receive  many  column  inches  of 
space  in  the  trade  press. 


What  are  these  technologies,  and  how  will  they  impact  users' 
and  carriers'  investment  decisions?  Whether  you  should  skip 
Frame  Relay  and  just  wait  for  ATM?  Or  if  Frame  Relay  is 
already  being  used,  will  it  be  necessary  to  migrate  to  ATM? 
Will  migration  be  difficult?  How  do  tiiese  new  technologies 
relate  to  tiie  private  line  or  X.25  services  in  use  today?  This 
paper  aims  to  provide  some  answers  to  these  questions. 

2.0  Frame  Relay 

Frame  Relay  is  a  data  communication  technique  similar  in 
many  ways  to  X.25.  It  was  first  defined  by  CCITT  in  the 
context  of  ISDN,  so  has  historically  been  standardized  by 
CCITT  Study  Group  XVIU.  However,  most  of  the 
deployment  of  Frame  Relay  technology  in  both  private  and 
public  networics  has  been  outside  of  ISDN  by  using  V-series 
interfaces.  For  example.  Northern  Telecom's  family  of  packet 
data  network  products  has  added  Frame  Relay  service  to  the 
many  other  packet  services  it  provides  on  worldwide  public 
and  private  data  networics. 

2.1  Frame  Relay  and  Other  Network  Techniques 

A  typical  user  of  Frame  Relay  may  be  creating  a  network 
where  tiiere  are  multiple  locations  with  LAN  routers  or 
bridges  that  need  to  communicate.  Prior  to  the  availability  of 
Frame  Relay,  these  routers  could  have  been  connected  with 
dial-up  modem  or  digital  facilities,  X.25  virtual  circuits,  or 
private  lines.  All  these  techniques  still  have  their  place. 
Frame  Relay  offers  another  service  that  combines  some  of 
the  advantages  of  X.25  with  some  of  the  advantages  of 
private  lines. 


1  1  f  1  M 
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Figure  1 :  Wide  Area  Network  Access  Options 


A  private  line  usually  provides  the  highest  bandwidth^  to  a 
user.  However,  this  is  also  the  most  restrictive  interconnect 


The  maximum  available  bandwidth  already  reaches  at  Ica<;t  2.4 
Gbit/s  using  SDH  facilities. 
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option,  in  that  only  one  other  fixed  location  is  available  for 
each  interface  on  the  router. 

A  circuit  switched  line  can  reach  many  different  locations, 
one  at  a  time.  Available  bandwidth,  while  growing  quickly,  is 
usually  limited  to  14.4  kbit/s  using  V.32  bis  modems,  or 
64/56  kbit/s  using  digital  facilities.  There  is  now  increasing 
deployment  of  Tl  and  ISDN  PRA  switched  networks,  offer- 
ing up  to  1.920  Mbit/s,  and  even  more  limited  deployment  of 
switched  T3  facilities  with  almost  45  Mbit/s  capacity. 

X.25  network  interfaces  brought  the  first  widely  available 
statistically  multiplexed  service.  A  router  uses  a  single  X.25 
interface  to  reach  many  other  locations  over  Switched  or 
Permanent  Virtual  Circuits  (SVC  or  PVC).  This  offers  the 
opportunity  for  lower  router  costs  due  to  the  lower  number  of 
interfaces,  plus  lower  network  access  costs  for  the  same 
reason.  Public  networks  usually  tariff  the  service  on  a  usage- 
sensitive  basis.  Although  early  networks  were  limited  to  9.6 
kbit/s,  access  speeds  rapidly  reached  64  kbit/s,  with  rates  of  2 
Mbit/s  now  available  on  Northern  Telecom  products. 

Frame  Relay,  like  X.25,  offers  statistically  multiplexed 
virtual  circuits  with  similar  opportunities  for  savings  in 
network  interface  and  access  costs.  In  currently  offered 
services,  these  connections  are  Permanent  Virtual  Circuits 
(PVQ.  These  PVCs  are  used  mostly  as  replacements  for 
private  line  services.  Public  network  tariffs  may  be  fla-rate 
based  upon  the  committed  throughput,  or  they  may  be  based 
upon  actual  usage.  Access  rates  range  from  56  kbit/s  to  1 ,920 
kbit/s,  but  arc  expected  to  soon  reach  the  T3  rate  of  45 
Mbit/s. 

Each  Frame  Relay  virtual  circuit  on  an  interface  is  identified 
by  a  Data  Link  Connection  Identifier  (DLCI).  This  serves  the 
same  purpose  as  an  X.25  Virtual  Circuit  Identifier.  It  appears 
as  the  first  two^  octets  of  the  frame  header.  The  final  two 
octets  arc  the  HDLC  CRC-32,  used  for  error  detection.  All  of 
the  remaining  octets  in  a  frame  arc  available  to  carry  higher 
layer  protocols  and  user  information. 

There  arc  several  reasons  that  Frame  Relay  has  gained  rapid 
acceptance  with  a  promising  future.  The  ones  we'll  look  at  in 
the  following  sections  arc: 

•  Industry-wide  Implementation  Agrcements, 

•  A  single  standard  encapsulation  for  LAN  traffic,  and 

•  Frame  forwarding  techniques  for  bursty  traffic. 

Then  we'll  see  how  this  evolves  smoothly  to  ATM  service. 

2.2  The  Frame  Relay  Fonim  Implementation  Agreements 

The  Frame  Relay  Forum  was  established  in  1991  to  promote 
the  interoperable  implementation  of  Frame  Relay  equipment 
and  services.  The  Frame  Relay  Forum  now  has  over  100 
corporate  members  with  worldwide  scope.  These  members 
include  providers  of  network  equipms.n,  network  access 
equipment,  router  and  bridge  vendors,  workstation  vendors, 
chip  vendors.  Frame  Relay  service  providers,  and  users  of 
Frame  Relay  services.  As  a  founding  member,  Northern 
Telecom  has  played  a  major  role  in  its  activities. 

The  Forum  adapted  the  ISDN-based  definitions  of  Frame 
Relay  from  CCITT  Study  Group  XVIII.  For  earlier  avail- 
ability, the  Frame  Relay  Forum  Implementation 


2    Franic  Relay  standards  allow  for  two.  three,  or  four  octets  for  a 
DLCI.  Services  and  equipment  currently  deployed  implement  only 
two  octets. 


Agreement[l]  for  the  User-Network  Interface  (UNI) 
expanded  the  physical  layer  specifications  to  non-ISDN 
interfaces. 

The  implementation  agreement  includes  layer  management 
procedures  that  allow  the  end  system  and  network  to  ensure 
that  each  is  still  operational.  Layer  management  procedures 
also  indicate  the  status  of  the  end-to^nd  communication 
path.  The  symmetry  of  the  layer  management  procedures 
allows  their  use  between  subscribers  and  networks,  between 
networks,  or  even  where  a  private  network  is  a  subscriber  to  a 
public  network. 

An  Implementation  Agreement[2j  for  the  Network  to 
Network  Interface  (NNI)  for  PVC  Frame  Relay  service  has 
also  been  adopted  by  the  Frame  Relay  Forum.  Northern 
Telecom  will  be  deploying  NNI  capabilities  this  year.  This 
will  allow  end-to-end  data  transfer  and  the  associated  layer 
management  signaling  and  procedures  to  insure  that  the  end- 
to-end  status  of  the  virtual  circuit  is  available  at  all  NNI's  and 
the  two  UNIs.  The  Inter-Carrier  Committee  of  the  Frame 
Relay  Forum  is  already  working  on  the  second  issue  of  this 
agreement  This  might  include,  for  instance,  in-line  proce- 
dures to  enable  a  carrier  to  easily  obtain  the  billing 
information  for  a  call  that  traverses  multiple  carriers. 

Although  current  Frame  Relay  equipment  supports  only 
Permanent  Virtual  Circuits,  work  is  progressing  on  the 
standards  for  Switched  Virtual  Circuit  (SVC)  service.  In 
CCITT,  Q.933  is  a  completed  specification  for  the  User- 
Network  Interface(UNI)  signaling  for  SVC  services.  The 
Frame  Relay  Forum  is  producing  implementation  agreements 
for  a  subset  of  Q,933  for  early  deployment. 

2.3  Frame  Relay  Standard  for  Inter-LAN  Communication 

Standards  defining  how  end-systems  communicate  across  a 
Frame  Relay  network  are  also  important  Such  standards 
allow  users  to  combine  equipment  from  different 
manufacturers  to  communicate  either  within  a  single  user's 
environment,  or  via  a  public  network  to  other  users.  A  prime 
example  of  such  a  successful  standi^rd  is  the  standard  for 
interconnecting  LANs  across  a  Frame  Relay  network  using 
routers  or  bridges  as  Frame  Relay  end  sy5.,  jms. 

To  define  how  the  LAN  protocols  would  be  carried  within 
Frame  Relay  frames,  the  Internet  Protocol  over  Large  Public 
Data  Networks  (IPLPDN)  working  group  of  the  Internet 
Engineering  Task  Force  (lETF^)  defmed  an  encapsulation 
scheme:  RFC1294:  "Multiprotocol  Interconnect  (MPT)  over 
Frame  Relay."[3] 

RFC1294  is  a  proposed  standard,  which  is  tiie  first  step  in  tiie 
IETF  standardization  process.  Several  independent  inter- 
operable implementations  of  this  standard  are  already  widely 
deployed  IPLPDN  sought  lo  maximize  the  value  of  this 
standard  by  including  the  operation  over  Frame  Relay  of  not 
only  the  Internet  Protocol  (IP)  protocol  suite,  but  also 
consistent  methods  for  dealing  with  other  LAN  protocols 
such  as  OSI  ConnectionLcss  Network  Protocol  (CLNP).  It 
even  specifies  a  method  of  carrying  LAN  traffic  across  a 
Frame  Relay  network  utilizing  bridging  techniques  compat- 
ible with  IEEE  802.1. 

Figure  2  shows  a  simple  internet  consisting  of  two  LANs 
communicating  over  a  Frame  Relay  network.  The  boxes 
underneath  show  the  relevant  protocol  stacks.  RFC  1294 


3   ^Thc  Internet  Engineering  Task  Force  is  a  voluntary  oi^anization 
chigust^  by  the  Imcmet  Society. 
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deals  with  the  MPI  layer  in  this  diagram.  It  defines  how  an  IP 
packet  is  encapsulated  across  the  Frame  Relay  network.  This 
allows  IP  and  other  network  layer  protocols  to  be  passed 
transparently  between  the  routing  software  in  the  routers. 
When  bridging  of  LAN  protocols  is  desired,  the  whole  IEEE 
802.2  frame  is  similarly  encapsulated  for  transparent  carriage 
across  the  Frame  Relay  network. 


-  Router 

C  Frame  \^ 
"C  Relay  J" 

Router  - 

IP 
802.2 
802.3 

IP 
802.2 
802,3 

— ► 

MPI 
FR 

MPI 
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Figure  2:  Multiprotocol  Interconnection  Over 
Frame  Relay 


This  landmark  work  has  seen  rapid  industry  and  standards 
acceptance.  It  has  been  implemented  in  many  router  and 
bridge  products,  and  deployed  in  several  private  and  public 
Frame  Relay  networks.  The  American  National  Standards 
Institute  (ANSI)  is  currently  enhancing  the  MPI  over  Frame 
Relay  work  to  add  support  for  carriage  of  even  more 
protocols  than  IPLPDN  specified. 

Because  of  these  co-coordinated  activities  in  the  Frame  Relay 
Forum  and  the  IETF,  the  new  technology  of  Frame  Relay  is 
being  deployed  simultaneously  in  wide  area  network 
switches  and  in  LAN  router  access  devices  to  enable  real 
benefits  for  end  users.  These  benefits  include  the  savings  in 
access  device  interface  costs  obtained  by  statistical 
multiplexing  of  the  network  interface,  and  the  savings  in 
WAN  facility  costs  arising  again  from  statistical 
multiplexing.  When  using  a  public  network,  the  access 
charges  are  likely  to  be  lower  for  the  single  high  speed 
network  access  facility,  rather  than  multiple  access  facilities 
of  lower  speed. 

2.4  Frame  Relay  Forwarding  Techniques 

The  benefit  of  a  single  high  speed  networic  interface  also 
allows  other  user  benefits.  Consider,  for  example,  a  network 
of  six  routers  interconnected  by  a  full  mesh  of  384  kbit/s 
leased  facilities.  The  five  384  kbit/s  lines  at  each  site  could  be 
replaced  by  a  single  1920^  kbit/s  line  to  a  Frame  Relay 
networic.  Although  this  offers  the  same  total  transmission 
capacity  at  each  site,  the  statistical  multiplexing  nature  of 
Frame  Relay  may  allow  more  effective  use  of  this  capacity. 

The  "may"  in  the  previous  sentence  is  because  there  is  a 
difference  in  the  way  Frame  Relay  network  vendors  imple- 
ment frame  forwarding  within  the  neiwoilc.  In  one  case, 
although  frames  enter  the  networic  at  line  rate,  they  arc 
transmitted  across  the  network  at  the  rate  established  for  the 
particular  virtual  circuit.  This  allows  precise  engineering  of 
backbone  and  access  bandwidth.  But  it  also  means  that  the 
capacity  reserved  for  traffic  to  other  sites  cannot  be  dynami- 
cally allocated  when  those  VCs  are  not  using  their  capacity. 


1920  raiher  ihan  the  more  commonly  quoted  2048  kbit/s  line  rale  is 
used  here,  because  ihis  is  the  effective  data  rate  most  commonly 
avaibble  after  allowing  for  the  signaling  and  framing  overhead  of 
the  transmission  system. 


This  mcxiel  is  called  Ingress  buffering  because  the  frames 
received  at  line  rate  are  buffered  at  the  source  ncxie,  then 
transmitted  across  the  network  and  out  the  network  egress 
link. 

^  "  I'  ^>M"^ 
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Figure  3  Private  Line  vs.  Frame  Relay  Network 

In  contrast  to  this  are  networks  such  as  those  provided  by 
Northern  Telecom  that  immediately  forward  received  traffic 
across  the  network  at  network  trunk  rate,  and  then  out  the 
destination  link  at  its  line  rate.  Data  is  only  buffered  at  the 
destination  node  if  the  destination  access  line  is  busy 
transmitting  a  frame.  The  frame  could  be  from  the  same 
source,  particularly  if  the  source  access  line  rate  is  faster  than 
the  destination  access  line  rate.  Or  the  line  may  be  busy 
transmitting  data  fix)m  other  sources.  This  model  for 
immediate  network  traversal  is  called  egress  buffering.  It 
requires  statistical  rather  than  deterministic  engineering  of 
network  facilities,  but  brings  large  benefits  to  those  users 
whose  traffic  patterns  are  not  deterministic  or  predictable. 

These  benefits  arise  because  LAN  traffic  is  very  bursty  not 
only  between  individual  stations,  but  also  when  several 
streams  of  traffic  are  aggregated.  An  even  distribution  of 
traffic  between  the  sites  is  unusual,  and  that  distribution 
changes  over  time.  Users  initiate  file  transfers,  including 
perhaps  printing  on  remote  printers,  when  they  want. 

An  ingress-buffered  network  interface  must  have  individual 
virtual  circuits  defined  for  each  destination  at  the  maximum 
throughput  capacity  needed  at  any  panicular  lime.  An  egress- 
buffered  network  interface,  in  contrast,  allows  the  access  line 
to  be  shared  according  to  the  instantaneous  needs  and 
capacities  of  the  currently  active  sources  and  destinations. 

In  our  example,  it  may  be  that  the  'normal'  level  of  back- 
ground traffic  between  sites  occupies  10%  of  the  capacity  to 
each  other  site.  Then  the  amount  of  capacity  pvailable  for  an 
additional  single  file  transfer  in  a  source-buffered  network  is 
limited  to  90%  of  384  kbit/s.  or  345  kbit/s.  In  contrast,  in  the 
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destination  buffered  case,  the  data  can  move  at  50%  of  1920 
kbit/s,  which  is  960  kbit/s,  a  278%  increase  in  throughput! 


 Nihil       H  i  I  i  I  I  

Figure  4  Ingress  vs.  Egress  Buffering 

Frame  Relay  standards  are  in  place  for  both  network  and 
access  equipment.  Products  have  been  developed,  and 
networks  are  being  deployed.  For  example.  Northern 
Telecom  has  both  private  and  public  Frame  Relay  networks 
deployed  in  many  countries.  These  networks  also  continue  to 
offer  their  other  selections  from  the  wide  range  of  other 
packet  services  available  on  Notivem  Telecom's  DPN-lOO 
family  of  data  communications  products.  These  include  the 
synchronous  X.25,  X.75  and  asynchronous  terminal  support 
using  the  X.3/28/29  standards,  SNA  support  for  terminals, 
hosts,  and  LANs,  as  well  as  specialized  protocols  for  the 
banking.  Point  of  Service,  and  airline  industries.  These  are  all 
carried  across  a  common  homogenous  trunk  backbone. 

The  benefits  of  Frame  Relay  for  multiplexed  data  transfer 
across  high  speed,  high  quality  wide  area  facilities  are 
already  being  enjoyed  by  private  and  public  network  users. 
These  benefits  carry  over  into  the  emerging  technology  of 
ATM. 

3.0  Asynchronous  Transfer  Mode 

Asynchronous  Transfer  Mode  is  an  emerging  cell-based 
technology  and  set  of  standards.  The  standards  arc  being 
developed  by  the  CCTTT  working  towards   new  transmis- 
sion system  for  Broadband  Integrated  Services  Digital 
Network  (B-ISDN).  For  this  reason,  it  is  envisaged  as  being 
able  to  carry  all  types  of  traffic. 
3J.  ATM  Traffic  Categories 

Circuit  based  services  include  ordinary  voice  telephone  calls 
to  high-speed  video  transfers.  This  Constant  Bit  Ra.*5  (CBR) 
traffic  will  be  carried  as  an  evenly  spaced  stream  of  cells. 

Variable  Bit  Rate  (VBR)  traffic  is  generated  by  variably 
compressed  or  silence-suppressed  circuit  services.  The  more 


familiar  packet  and  frame  based  data  services  also  generate 
VBR  traffic.  These  VBR  services  only  generate  cells  at  the 
rate  necessary  to  carry  the  current  traffic  load. 

These  arc  ways  the  ATM  network  can  carry  traffic  from 
existing  and  planned  user  services,  in  which  subscribers  don't 
necessarily  have  a  cell  interface.  But  subscribers  also  can  get 
direct  access  to  the  basic  cell  layer  of  ATM  networks.  They 
then  arc  able  to  send  multiplexed  cells  to  distinct 
destinations.  This  is  similar  to  die  Frame  Relay  capability  to 
send  multiplexed  frames  to  distinct  destinations. 

12  ATM  Deployment 

As  a  public  network  technology,  ATM  is  planned  to  be  the 
switching  fabric  tiiat  will  bring  greater  transmission 
throughput,  better  transmission  utilization,  and  faster 
switching  speeds. 

ATM  is  now  also  being  entiiusiastically  pursued  as  a  poten- 
tial private  network  technology  for  both  LAN  and  WAN  use. 
LANs  began  as  a  shared  media,  and  thus  shared  bandwidth, 
technology.  Token  Ring/8802.5,  lOBaseT  Ethemet/880i.3, 
and  FDDI  arc  all  now  based  upon  non-shared  media  between 
workstations  and  hubs.  If  the  hubs  in  LANs  arc  rcplaced  by 
switching  technology,  then  the  bandwidth  to  the  individual 
stations  docs  not  ntcd  to  be  shared  either. 

LANs  arc  also  tied  to  particular  Media  Access  Control 
protocols  at  particular  fixed  media  speeds.  ATM,  like  Frame 
Relay  and  X.25,  is  scalable  to  the  needs  of  die  individual 
workstation.  If  a  new  server  or  workstation  must  have  higher 
transmission  capacity,  this  does  not  require  rctrofitting  the 
same  capacity  to  the  other  systems  already  on  the  network. 

The  workstations  that  sit  upon  LANs  continue  to  increase  in 
power,  and  will  be  requiring  the  data  rates  offered  by  ATM. 
They  are  also  running  applications  for  which  a  multi-media 
transmission  technology  is  desirable.  It  would  seem  prudent 
to  adapt  die  millions  of  dollars  of  public  network  driven 
standards  and  technology  development  generated  by  ATM  to 
the  private  network  WAN  and  LAN  environments. 

So  diere  is  now  a  large  body  of  people  who  are  eager  to 
deploy  ATM  technology  in  private  networks,  even  within  a 
single  site.  Public  network  leased  line  facilities  may 
interconnect  these  local  ATM  environments  initially,  until 
there  is  enough  critical  mass  to  make  the  deployment  of 
public  ATM  services  viable.  This  allows  the  end-users  to 
acquire  and  become  familiar  with  the  capabilities  of  ATM  in 
their  own  environments.  Thus  the  public  networks  do  not 
have  to  deploy  expensive  infrastructurc  before  the  users  get 
to  develop  the  applications  and  interfaces  they  need  to  make 
effective  use  of  die  technology. 

Both  users  and  providers  for  public  and  private  network 
interests  arc  rcprcsented  in  the  ATM  Fonim  which  was 
established  in  1991.  As  a  founding  member.  Northern 
Telecom  participates  actively  in  ATM  Forum  to  replicate  for 
ATM  the  benefits  achieved  by  the  Frame  Relay  Forum  in 
getting  early  implementation  of  standards  and  compatible 
user  and  network  equipment  Like  the  Frame  Relay  Forum, 
the  ATM  Forum  already  has  a  large  membership  of 
companies  involved  in  a  broad  cross-section  of  the  industry. 

3.3  ATM  Technology 

Like  Frame  Relay,  ATM  is  a  connection-oriented  technology 
that  can  be  used  to  offer  connection-oriented  or  connec- 
tionless services.  All  cells  in  a  connection  follow  the  same 
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path  through  the  network.  Thus  cells  arrive  in  the  same  order 
as  which  they  were  sent. 

ATM  defines  two  major  types  of  virtual  connections.  Virtual 
Path  Connections  (VPC)  and  Virtual  Channel  Connections 
(VCC).  There  are  fields  to  identify  both  of  these  in  the  ATM 
header,  called  Virtual  Path  Identifier  (VPI)  and  Virtual 
Channel  identifier  (VCI). 


VPC1 


VPC  2 


Transmission  link 

Figure  5   Virtual  Path  Connections  &  Virtual 
Channel  Connections 

As  shown  in  Figure  5,  Virtual  Channel  Connections  are 
subsets  of  Virtual  Path  Connections.  This  allows  the  ATM 
network  to  use  VPCs  as  virtual  trunks  between  ATM 
switches.  These  Virtual  Path  Connection  virtual  trunks  may 
then  be  routed  amongst  facilities  by  using  ATM  Virtual  Path 
Connection  cross-connects. 

What  are  ATM  cells?  Cells  are  a  fixed-length  unit  of 
transmission,  rather  than  the  variable  length  that  can  be 
carried  by  frames.  The  decision  to  base  ATM  technology  on 
cells  was  based  on  the  need  to  carry  multiple  types  of  traffic. 
This  includes  traffic  types  such  as  high-speed  Constant  Bit 
rate  (CBR)  traffic  that  requires  very  little  variation  in 
network  delay. 
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Figure  6:  ATM  Cell  Structure 

ATM  standards  specify  a  53  octet  cell,  as  illustrated  in  Figure 
6.  The  first  five  octets  are  a  cell  header  used  for  ATM 
functions  such  as  virtual  connection  identification.  The 
remaining  48  octets  arc  cell  payload  available  for  information 
transfer  and  other  higher  layer  functions. 

The  cell  header  fonnai  is  slightly  different  at  the  ATM  UNI 
and  NNI  interfaces.  At  the  UNI,  there  is  provision  for  some 
flow  control  functionality.  This  might  allow  several  devices 
to  equitably  share  a  single  ATM  access  line  to  the  network. 
For  example,  an  ATM  access  line  to  a  residence  may  need  an 
efficient  simple  way  to  handle  several  phones,  televisions, 
and  computer  workstations  without  the  need  for  switching. 
The  Generic  Flow  Control  (GFC)  field  of  the  ATM  header  in 
the  UNI  is  available  to  support  this  type  of  functionality. 


The  Network  to  Network  Interface  by  contrast  is  assumed  to 
be  point-to-point.  For  this  reason,  the  GFC  field  in  the  UNI 
header  has  been  eliminated  from  the  NNI  header.  This  allows 
for  a  larger  number  of  Virtual  Paths  to  be  used  as  virtual 
trunks  between  switches. 

The  remaining  fields  in  the  header  include  a  Payload  Type 
(PT)  of  3  bits,  one  bit  of  Cell  Ix  s  Priority  (CLP),  and  an  8- 
bit  Header  Error  Check  (HEC). 

ATM  is  currently  defined  to  run  on  T3  facilities,  as  well  as 
any  of  the  Synchronous  Digital  Hierarchy  (SDH)  or  Sonet 
rates.  At  these  high  rates,  cell  switching  allows  the  low  delay 
variation  sought  for  circuit  emulation,  while  still  allowing  the 
statistical  multiplexing  gains  of  packet-oriented  traffic.  At 
lower  rates,  cell  switching  has  no  technical  advantages  over 
frame  switching.  On  the  contrary,  the  cell  overhead  becomes 
more  burdensome,  and  the  cell  accumulation  delay  does  not 
allow  effective  mixing  of  multiple  types  of  traffic. 

2A  ATM  Adaptation 

To  carry  traffic  across  an  ATM  network,  the  traffic  has  to  be 
divided  into  a  sequence  of  cells.  Conceptually,  this  is  no 
different  from  the  existing  practices  of  dividing  traffic  into 
packets  (in  X.25)  or  frames  (in  Frame  Relay)  or  even  data- 
grams (in  Internet  Protocol  (IP)  or  Connectionless  Network 
Protocol  (CLNP)).  For  circuit  mode  traffic,  the  analogy  is  a 
little  looser.  In  those  existing  time  division  multiplexed 
systems,  the  time  slots  into  which  the  traffic  is  divided  arc 
not  self-identified  as  belonging  to  a  particular  conversation, 
which  is  necessary  in  ATM  to  bring  the  benefits  of  statistical 
rather  than  time  division  multiplexing. 

To  allow  interworking  of  different  sources  of  traffic  of  the 
same  type,  this  mapping  function  of  information  into  ATM 
cells  must  be  standardized.  Different  mappings  are  being 
defined  to  take  account  of  the  diverse  requirements 
different  types  of  traffic.  Then  all  of  these  types  of  traffic  can 
be  carried  as  multiplexed  cells  across  a  homogenous  ATM 
backbone  network  fabric. 

These  mappings  arc  defined  in  the  ATM  Adapraiion  layers 
(AAL).  The  unit,  or  flow,  of  information  that  higher  layer 
protocols  wish  to  send  may  have  service  specific  information 
added  by  a  service  specific  Convergence  Sublayer  (CS)  of 
the  AAL  layer.  This  information  is  then  segmented  into  cells 
at  the  source  and  reassembled  at  the  destination  by  the 
Segmentation  And  Reassembly  (SAR)  sublayer. 

For  the  types  of  traffic  that  originates  as  packet .  or  frames, 
three  AALs  have  been  defined.  AAL-3  is  for  connection - 
oriented  traffic,  and  allows  cells  from  multiple  frames  from 
various  points  of  a  multipoint  VC  to  be  intemiixed.  AAL-4  is 
for  connectionless  traffic,  and  uses  the  same  techniques  to 
allow  for  multiplexed  cells  from  various  frame  sources. 

But  for  the  simple  case  where  cells  from  various  frames  are 
not  intermixed  within  a  single  virtual  connection,  a  very 
simple  ATM  Adaptation  Layer  called  AAL-5  has  been 
defined.  AAL-5  segments  frames  into  cells,  but  only  adds 
control  information  to  the  last  cell.  This  minimizes  the 
amount  of  control  information  required  per  segmented  frame, 
thus  maximizing  the  bandwidth  that  remains  to  carry  user 
data. 

The  last  cell  of  a  frame  is  marked  in  the  ATM  Payload  Type 
field  of  the  ATM  header.  The  AAL-5  trailer  is  always  the  last 
eight  octets  of  this  cell.  The  length  field  in  the  trailer  contains 
the  length  in  octets  of  the  original  frame,  'n*  in  Figure  7. 
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Combined  with  a  32-bil  checksum  over  the  d:ita  that  is  also 
contained  in  the  trailer,  this  provides  a  ver>'  powerful 
mechanism  for  detecting  lost  or  corrupted  cells. 
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RgureT:  AAL*5  Adaptation 

3.5  ATM  Standard  for  Intcr~LAN  Communication 

The  Internet  Engineering  Task  Force  (IETF)  is  considering 
the  application  of  ATM  to  interLAN  communication  in  its 
ATM  working  group.  Currently,  it  is  envisaged  that  there 
may  be  at  least  three  ways  to  carry  today's  interLAN  traffic 
over  ATM. 

When  there  is  an  ATM  network  from  source  to  destination 
workstation,  there  may  be  no  need  to  cany  the  overhead  of 
the  LAN  link  and  network  layer  protocols.  In  the  OSI  sense, 
this  would  mean  using  null  (or  very  skinny)  data  link  and 
network  layers,  with  the  transport  layer  riding  directly  on  a 
suitable  ATM  AAL  layer.  In  the  TCP/IP  protocol  suite,  this 
might  mean  running  TCP  and  UDP  dirccdy  on  AAL-5.  Or, 
there  may  be  entirely  new  transport  layer  protocols  that  take 
even  better  advantage  of  the  high  bandwidth  available  with 
ATM.  This  environment  does  not  provide  interworking  with 
current  LAN-based  workstations  or  protocols. 

Alternately,  it  may  be  desirable  to  make  the  ATM  network 
look  as  much  like  a  LAN  as  possible.  In  this  environment,  the 
8802.2  Logical  Link  Control  layer  is  carried  by  ATM  AAL- 
5.  This  maximizes  the  commonalty  with  LAN-based 
protocols,  especially  in  a  local  ATM  environment  within 
which  the  use  of  bridges  or  routers  is  not  necessary.  Bridges 
and  routers  would  still  be  used  to  connect  the  local  ATM 
"LAN"  to  other  LAN  and  WAN  technologies. 

It  may  also  be  desirable  for  the  bridges  and  routers  attached 
to  the  ATM  network  to  interwork  with  the  bridges  and 
routers  attached  to  the  Frame  Relay  network.  This  is  the 
subject  of  the  next  section. 

4.0  Frame  Relay  to  ATM 

If  Frame  Relay  is  available  today,  and  ATM  will  soon 
become  available,  which  should  be  used  when?  The  simple 
answer  is:  you  can  use  both! 

There  arc  at  least  two  ways  in  which  this  statement  is  true. 
The  first  is  r'lat  Frame  Relay  traffic  can  be  carried  across 
ATM  trunks  between  switches.  This  is  part  of  the  ATM 
promise  to  use  a  single  switching  fabric  for  multiple  services. 
But  it  is  also  a  way  of  providing  much  higher  trunk  speeds 


between  Frame  Relay  services.  This  is  called  Frame  Relay 
Service  carriage  over  ATM.  Northern  Telecom's  packet 
switches  will  use  this  technique  not  only  for  Frame  Relay 
Service,  but  also  their  rich  suite  of  additional  packet  data 
services. 

The  second  is  that  traffic  originating  at  a  Frame  Relay 
subscriber  may  be  delivered  to  an  ATM  subscriber.  This 
might  be  the  case  where  traffic  from  a  multitude  of  Frame 
Relay  access  lines  terminates  on  a  single  or  few  ATM  access 
lines.  Or  perhaps  the  ATM  site  has  subscribed  to  an  ATM 
access  facility  because  it  uses  other  ATM  services  not  needed 
at  the  Frame  Relay  sites.  This  is  called  interworking  with 
ATM. 

Both  user  and  network  standaixis  arc  necessary  to  allow 
successful  interworking.  The  network  standard  is  CCITT 
1.555.  This  standard  defines  a  method  of  encapsulating  entire 
Frame  Relay  frames  from  multiple  Frame  Relay  virtual 
circuits  into  a  single  ATM  virtual  connection.  This  has  the 
benefit  of  minimizing  the  rcsources  required  of  the  ATM 
network,  both  in  virtual  connection  management  and  in 
traffic  monitoring.  At  the  same  time,  it  also  smoothes  the 
statistical  nature  of  the  Frame  Relay  traffic,  by  combining 
many  different  sources  of  statistical  traffic  into  a  single  larger 
statistical  stream. 
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Figure  8:  Frame  Relay  Interworking  With  ATM 

The  user  protocol  to  allow  bridges  and  routers  to  interwork 
between  use  of  Frame  Relay  and  ATM  networks  is  also  being 
developed.  In  the  deliberations  of  the  ATM  working  group  of 
the  IETF  to  decide  how  to  cany  LAN  traffic  across  ATM, 
there  is  strong  support  for  using  the  techniques  of  1.555  to 
allow  interworking  with  Frame  Relay.  The  technique  is  to  use 
AAL-5  to  encapsulate  the  data  and  control  information  that 
would  have  gone  to  a  Frame  Relay  interface.  Figure  8 
illustrates  the  xsulting  protocol  stacks. 

This  technique  is  useful  in  several  environments.  Perhaps  the 
easiest  one  to  understand  is  the  need  to  easily  add  network 
capacity.  It  is  unlikely  that  any  public  or  private  network 
large  enough  to  consider  adding  ATM  technology  to  an 
existing  Frame  Relay  environment  is  able  to  shut  down  its 
network.  Users  whose  site  has  been  upgraded  to  ATM  will 
want  to  continue  to  work  with  users  whose  site  is  connected 
by  Frame  Relay.  And  since  it  is  likely  that  the  first  sites  to  be 
upgraded  to  ATM  speeds  are  those  that  need  the  capacity 
most,  it  is  even  more  likely  that  users  at  Frame  Relay  sites 
will  still  want  to  reach  the  resources  at  the  ATM  sites. 

But  network  growth  and  expansion  is  not  the  only  reason. 
Anotiier  is  that  the  move  to  ATM  may  be  driven  by  a  desire 
at  one,  or  a  few,  sites  to  have  access  to  multimedia  services 
that  are  not  widely  deployed.  This  might  be  the  situation  in 
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an  industry  that  has  a  few  manufacturing  and  repair  sites 
requiring  rich  connectivity  for  exchange  of  Computer- Aided 
Design  (CAD)  drawings  or  images  of  failed  parts.  However, 
it  may  well  be  that  those  CAD  or  image  workstations  remain 
unnecessary  in  sales  or  accounting  offices. 

Similarly,  it  is  likely  to  remain  true  for  many  companies  that 
certain  locations  remain  small  enough,  or  are  in  isolated 
enough  environments,  that  access  to  ATM  technology  is 
either  not  justified  or  is  simply  not  available.  Here  as  well, 
use  of  Frame  Relay  services  may  continue  to  be  the  best 
answer.  Interworidng  allows  the  major  sites  to  use  ATM  to 
handle  the  consolidated  bandwidth  needs  of  the  other  major 
ATM  sites  and  the  many  Frame  Relay  sites.  Since  Frame 
Relay  is  suitable  at  narrowband  and  wideband  rates  to  T3, 
and  ATfti  becomes  suitable  at  T3  rates  and  above,  inter- 
woridng allows  the  end  user  to  tailor  the  technology  at  each 
site  to  the  needs  of  each  site. 

5.0  Conclusion 

Frame  Relay  is  a  data  network  technology  that  is  available 
today.  Users  have  access  to  standardized  access  technology 
to  enable  them  to  use  Frame  Relay  for  real  benefits  in  LAN 
Internetworking  applications.  Carriers  can  deploy  the  LAN 
bridges  and  routers  for  the  users  to  provide  a  LAN  to  LAN 
public  or  virtual  private  networic  solution. 

ATM  is  a  networking  technology  that  promises  benefits  to 
many  applications  besides  data  networking.  When  used  to 
cany  Frame  Relay  traffic,  it  offers  a  higher  speed  backbone 
.  tninking  capacity.  And  it  can  be  deployed  in  an  inter-LAN 
environment  for  new  capabilities  or  capacities  while  still 
allowing  interworidng  with  LAN  traffic  carried  by  Frame 
Relay. 

Northern  Telecom's  family  of  packet  data  networks  has 
integrated  Frame  Relay  into  the  rich  suite  of  data  protocols  it 
supports.  All  these  protocols  are  carried  together  over  a 
single  trunk  fabric.  As  ATM  capabilities  are  added  to  this 
suite,  additional  capacity  and  services  will  become  available 
while  retaining  the  investment  in  user  protocols,  equipment, 
and  practices. 
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Abstract 

Networking  in  corporations  has  evolved  into  a  new  area  called  enterprise  networking  , 
which  encompasses  a  much  broader  range  of  standards-based  technologies  and 
networking  products.  Tomorrow's  worldwide  enterprise  networks  (ENs)  of  multinational 
corporations  are  expected  to  move  not  kilobits  but  megabits  per  second,  and  in  some 
cases,  even  gigabits  per  second.  It  is  not  just  file  transfer  and  interactive  graphics,  but 
imaging  applications  like  document-image  processing  and  multimedia  applications  that 
will  determine  the  bandwidth  of  the  required  link  or  circuit.  While  current  technologies  like 
T-1  and  frame  relay  efficiently  and  effectively  support  high-speed  file  transfer  and 
interactive  graphics,  future  broadband  technologies  like  ATM  and  B-ISDN  will  support 
bandwidth  guzzling  applications  like  imaging  and  multimedia,  thus  providing  new 
capabilities  for  end-users  and  new  market  opportunities  for  network  services  providers. 
Today,  broadband  primarily  means  T-1  and  T-3  point-to-point  terminations,  which  are 
growing  at  a  rate  of  20%  annually.  The  driving  force  behind  this  sensational  growth  is 
enterprise  networking,  which  primarily  supports  six  traditional  applications,  viz.,  voice, 
bulk  data  transfer,  electronic  mail,  fax,  two-way  video  conferencing  (using  compressed 
video  technology),  and  internetworking  mixed  LAN-types.  The  most  rapid  growth  is  seen 
in  the  area  of  internetworKing  mixed  LAN-types,  which  is  tremendously  influencing 
enterprise  networking  strategies.  Multinational  corporations  are  looking  not  only  for  an 
effective,  ubiquitous,  high-speed  internetworking  option  to  interconnect  their  islands  of 
disparate  LANs  via  their  EN,  but  also  for  a  switched,  non-dedicated,  transparent  delivery 
service  offered  by  network  services  providers,  which  can  facilitate  the  transport  of  bursty 
data  over  the  wide-area  network  in  a  cost-effective  way.  And,  one  such  option,  which 
meets  both  these  requirements,  is  frame  relay . 

The  paper  presents  a  detailed  insight  of  the  frame  relay  technology  and  its  application 
as  an  internetworking  option  for  enterprise  networking  from  a  business  standpoint.  The 
paper  begins  with  a  comparison  of  X.25  and  frame  relay  as  internetworking  options.  It 
elucidates  the  suite  of  standards  supporting  the  frame  relay  protocol  and  describes  frame 
relay's  frame-  structure  and  format.  The  paper  explains  how  a  public  frame  relay  network 
service  can  be  implemented  as  an  internetworking  option  in  a  hybrid  networking 
environment  and  discusses  the  challenges  facing  frame  relay,  including  how  this 
technology  addresses  the  critical  issue  of  interoperability  of  networking  products.  The 
paper  concludes  with  a  discussion  on  the  issues  to  be  considered  while  designing  the  EN 
using  frame  relay. 

Key  Words  :  Enterprise,  Network,  Hybrid,  Design,  Internetworking,  Interoperability. 
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The     need     for    a  high-speed 
internetworking  option 

Hybrid  networking,  through  its  ability 
to  leverage  public  network  facilities,  offers 
a  more  robust  and  economical  enterprise 
networking  strategy.  The  high-speed 
public  network,  which  becomes  the 
backbone  of  the  EN,  is  used  to 
interconnect  the  islands  of  disparate 
LANs  (or  mixed-LAN  types). 
Internetworking  LANs  requires  LAN-like 
speed  across  the  EN.  A  key  attribute  of 
LAN  traffic  is  that  it  is  bursty  .  There  are 
long  idle  periods  punctuated  by  rapid 
transmissions  of  short  duration.^  LAN- 
based  applications  -  such  as,  large  file 
transfers  between  PCs  and  host  (like  a 
mainframe)  and  graphics-based 
applications  like  interactive  CAD  -  are 
becoming  speed-sensitive  and  delay- 
sensitive.  Thus,  the  need  to  transport 
bursty,  protocol-oriented  data  traffic 
across  the  EN  in  a  cost-effective  way 
requires  a  high-speed  internetworking 
technology,  which  not  only  facilitates  the 
tunneling  of  protocols  in  their  native 
mode,  but  also  provides  bandwidth-on- 
demand. 

X.25  and  frame  relay  as 
internetworking  options 

X.25,  which  symbolizes  traditional 
packet  switching,  and  frame  relay  are 
two  of  the  current  internetworking  options 
for  enterprise  networking.  The  frame 
relay  protocol  is  based  on  ANSI 
standards,  which  have  been  ratified  by 
the  CCITT.  Both  frame  relay  and  the 
CClTT-defined  X.25  protocol  are 
statistical  multiplexing  protocols.  While 
high  data  rates  and  larger  bandwidth  are 
important  to  ensur')  short,  internodal 


transmission  times,  the  main  source  of 
delay  in  most  X.25  networks  is  the 
cumulative  effect  of  nodal  transit  delay 
times.  /Klso,  bandwidth  utilization  in  X.25 
networks  is  generally  low  due  to 
processing  delays  and  the  innate 
perversity  of  the  X.25  protocol.  Frame 
relay  changes  this  scenario  drastically. 
Just  as  X.25  is  defined  as  an  access 
protocol  to  a  packet  network,  frame  relay 
is  defined  as  an  access  protocol  to  a 
broadband  packet  network.  While  higi'ier 
speeds  are  technically  feasible,  most 
X.25  networks  support  access  speeds  no 
higher  than  64  Kbps  in  the  United  States; 
and  internationally,  this  is  closer  to  19.2 
Kbps.  Frame  relay  can  accommodate 
access  speeds  up  to  T-1/E-1  rates 
worldwide.  Compared  to  X.25,  frame 
relay  is  a  more  streamlined  protocol  that 
trades  heavy  error  protection  for 
simplicity  of  operation  with  the  aims  of 
minimizing  processing  overhead  and 
maximizing  the  data  transfer  rate.^ 

The  distinctive  nature  of  the  two 
protocols  -  X.25  and  frame  relay  -  is  best 
understood  by  their  placement  in  the 
familiar  OSI  Reference  Model  (OSI-RM). 
The  X.25  protocol  mandates  each 
intermediate  system  (network  node)  to 
operate  a  complete  Data  Link  layer 
protocol  on  each  connection  segment 
with  multiplexing  and  routing  (or  relaying) 
performed  at  the  Network  layer  (Layer  3). 
This  has  a  number  of  advantages; 
however,  the  considerable  amount  of 
processing  -  at  each  step  from 
origination  to  destination  -  required  by 
the  X.25  protocol  make  high-speed 
implementations  difficult.  Frame  relay 
operates  completely  within  the  Data  Link 
layer  of  the  OSI-RM.  In  the  frame  relay 
protocol,  the  Data  Link  layer  is  divided 
into  two  sub-layers. 
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Frame  relay  performs  multiplexing 
and  routing  (or  relaying)  functions  at  the 
lowest  of  the  two  sub-layers,  which  is 
called  the  Data  Link  Core  sub-layer. 
Other  Data  Link  layer  functions  (e.g., 
sequence  control  and  error  recovery)  are 
provided  by  the  end  systems.  The  frame 
relay  technique  strips  out  all  the  functions 
defined  in  the  Network  layer  (Layer  3) 
and  part  of  those  in  the  Data  Link  layer 
(Layer  2),  thus  facilitating  higher 
performance.  As  a  result,  frame  relay 
not  only  supports  network  access  at  high 
data  rates,  but  also  supports  high-speed 
data  transport  across  the  EN.^  Figure  1 
presents  a  comparison  of  the  X.25  and 
frame  relay  protocol  stacks. 

In  terms  of  functionality,  frame  relay 
is  more  efficient  than  X.25.  The  frame 
relay  protocol  enables  each  node  to 
make  a  fast  determination  of  the  route  of 
each  incoming  frame.  If  the  receiving 
node  is  the  destination,  the  incoming 
frame  is  processed;  if  not,  it  is  quickly 
passed  on  (or  relayed)  to  the  next  node 
in  the  EN.  The  need  for  processing  is 
reduced  to  looking  at  the  header  and 
very  little  buffering  is  required.  Hence, 
transit  delays  are  negligible  and 
independent  of  the  number  of  hopp. 

Frame  relay  provides  maximum 
utilization  of  the  available  bandwidth  -  on 
the  backbone  links  -  at  speeds  above 
256  Kbps.  Most  modern  -  X.25  -  packet 
switches  are  able  to  compete  directly 
with  frame  relay  switches  at  trunk  speeds 
up  to  256  Kbps.  At  line  speeds  up  to 
256  Kbps,  there  is  no  significant 
performance  advantage  in  using  frame 
relay,  vis-a-vis,  X.25,  as  an 
internetworking  option.  However,  when 
bandwidth  requirements  increase,  and 
when  packet  sizes  get  bigger  than  256 
bytes,  which  is  typical  in  the  case  of 


bursty  traffic,  frame  relay  is  the  obvious 
choice.  It  clearly  outperforms  X.25  in 
such  situations.  Frame  relay  thus  offers 
a  superior  option  in  terms  of 
price/throughput  performance."* 

There  are  significant  technical 
differences  between  the  two  protocols: 

•  Dynamic  Bandwidth  Allocation :  In  an 
X.25  network  implementation  (based  on 
T-1  multiplexer-based  backbone 
network),  the  bandwidth  in  the  physical 
connections  within  the  backbone  network 
is  channelized  and  dedicated  to  a 
particular  destination,  and  is  thus 
available  only  to  traffic  bound  for  that 
location.  Frame  relay  supports  the 
establishment  of  multiple,  end-to-end 
logical  connections  or  permanent  virtual 
circuits  (PVCs)  within  a  single  physical 
circuit  (includinc  the  access  circuit).  In  a 
frame  relay  network,  bandwidth  on  the 
physical  link  is  allocated  to  a  PVC  only 
when  it  is  needed;  at  other  times,  the 
bandwidth  is  available  to  other  end-to- 
end  PVCs.  The  various  logical 
connections  or  PVCs  share  the  total 
bandwidth  available  on  the  physical  link. 
This  concept  of  releasing  bandwidth 
available  on  the  physical  link  to  PVCs  - 
when  needed  -  is  often  referred  to  as 
dynamic  bandwidth  allocation.^ 

The  mechanism  to  establish  a 
switched  virtual  circuit  (SVC)  on  demand 
and  tear  it  down  when  not  needed  has 
now  been  defined  and  standardized  by 
ANSI.  With  the  implementation  of  SVCs, 
true  dynamic  bandwidth  allocation  or 
bandwidth-on-demand  capability  is  now 
available,  and  T-1/E-1  speeds  on  the 
backbone  can  be  economically  achieved, 
which  is  technically  not  feasible  using  the 
X.25  protocol. 
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•  Congestion  Management  :  This  is  one 
area  where  frame  relay  is  very  different 
from  X.25.  In  the  event  of  an  overload, 
the  X.25  protocol  enables  a  node  to 
regulate  throughput,  and  ensures  that  no 
retransmissions  due  to  network  losses 
occur.  Due  to  the  absence  of  an  explicit 
flow  control  mechanism  in  frame  relay, 
emphasis  is  placed  on  "load-balance"  of 
the  network  during  its  design  to  avoid 
overloading  of  trunks  and  nodes  - 
resulting  in  packets  being  discarded  - 
during  operation.  Flow  control  is  explicit 
in  the  X.25  protocol  definition,  while  it  is 
implied  through  congestion  management 
in  the  case  of  frame  relay.  Frame  relay 
switches  utilize  congestion  notifiers  to 
warn  transmitting  and  receiving  DTEs, 
which  are  access  devices,  of  a 
congestion  situation  in  the  network. 

•  Error  Detection  and  Recovery  :  This  is 
another  area  where  frame  relay  is 
different  from  X.25.  Error  detection  and 
recovery  (or  correction)  -  which  results  in 
heavy  processing  overheads  and  is  the 
primary  speed-limiting  factor  in  X.25 
networks  -  is  explicit  in  the  X.25  protocol. 
The  frame  relay  protocol  does  not 
provide  for  recovery  of  frames  corrupted 
while  the  data  traffic  moves  through  the 
WAN  "cloud".  The  protocol,  however, 
includes  a  Frame  Check  Sequence, 
which  is  a  cyclic  redundancy  check  for 
detecting  corrupted  bits,  so  that  corrupted 
data  can  be  discarded  by  the  end  node. 
But  it  does  not  include  any  mechanism 
for  recovering  (or  correcting)  corrupted 
data  (for  example,  by  requesting 
retransmission).  The  X.25  protocol,  on 
the  contrary,  requires  every  node  (or 
packet  switch)  in  the  network  to  perform 
error  detection  and  recovery  as  packets 
are  passed  from  a  transmitting  device  to 
a  receiving  device.   The  X.25  protocol 
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requires  error-free  receipt  of  a  complete 
packet  by  every  node  -  before  any 
onward  transmission  of  the  data  can 
begin.  This  error  correction  mechanism 
was  needed  because  the  X.25  protocol 
was  developed  for  networks  to  cope  with 
modem-driven  transmissions  across 
noise-prone  analog  circuits.  This 
constraint  has  been  intentionally 
eliminated  in  the  frame  relay  specification 
because  frame  relay  was  developed  for 
networks  based  on  virtually  error-free 
digital  circuits. 

The  frame  relay  specification 
eliminates  the  need  to  check  frames  for 
errors  as  they  are  passed  from  one 
switch  to  another  in  the  network. 
Instead,  only  the  switch  that  receives 
frames  from  the  transmitting  DTE  or 
customer  premise  equipment  (CPE) 
router  and  the  one  passing  frames  to  the 
receiving  DTE  (or  CPE  router)  check 
frames  for  errors.  If  a  frame  has  an 
error,  the  switch  simply  discards  it. 
Because  frames  with  errors  are 
discarded,  a  frame  relay  network  relies 
on  the  higher-layer  protocols  in  the  end 
systems.  It  requires  the  end  system  on 
the  LAN  -  connected  to  tne  CPE  router  at 
the  receiving  end  -  to  use  a  Transport 
layer  protocol  (like  TCP)  that  informs  the 
transmitting  -  end  system  to  resend 
missing  frames.  The  primary  function  of 
a  frame  relay  network  is  end-to-end  data 
transport.  Recovering  data  discarded 
due  to  errors  is  not  the  concern  of  the 
frame  relay  network.  Also,  a  frame  relay 
network  does  not  guarantee  the  delivery 
of  data.  Higher-layer  protocols  in  the 
end  systems  are  responsible  for 
monitoring  end-to-end  data  transfer  and 
requesting  retransmission  of  frames  that 
may  be  discarded  by  the  network  due  to 
errors  or  congestion. 
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Frame  relay  can  also  be  used  for 
internetworking  PCs  and  workstations 
connected  to  X.25  equipment  (like  PADs 
and  packet  switches).  The  advantages 
of  tunneling  X.25  packets  via  a  frame 
relay  backbone  network  are  many. 
Preservation  of  existing  X.25  network 
definitions  like  Closed  User  Group  (CUG) 
and  other  network  security  features  are 
the  key  benefits.  Also,  for  users  of  X.25 
network  sen/ices,  encapsulation  of  X.25 
packets  within  frame  relay  frames 
provides  end-to-end  error  protection 
while  taking  full  advantage  of  the  speed 
and  efficiency  of  the  frame  relay 
protocol.^  X.25  can  also  be  used  to 
extend  the  access  of  an  EN  -  based  on 
frame  relay  -  internationally.  End-users  in 
multinational  corporations  can  access 
servers  on  remote  LANs  by  dialing  into 
X.25  PDNs,  which  support  intermediate 
devices  like  protocol  translators,  that  act 
as  a  gateway  to  their  EN  (via  the  X.25 
network).  In  this  context,  frame  relay 
technology  can  be  considered  as  an 
extrapolation  of  X.25  into  today's  reliable, 
end-to-end  digital  networks. 

Why  frame  relay? 

Packet  switching  based  on  the  X.25 
protocol  is  a  proven  technology,  which 
isn't  the  best  internetworking  solution, 
but  gets  the  job  done.  However,  when 
nine  different  locations  in  four  different 
countries  in  three  different  continents  - 
with  each  site  having  a  different  host  and 
a  LAN  configuration  running  different 
protocols  -  have  to  be  internetworked, 
and  if  virtually  error-free  transmission  has 
to  be  ensured  for  transporting  bursty 
traffic,  X.25  is  definitely  not  the  way  to 
go.  This  requires  a  high-speed  access- 
cum-internetworking    technology  like 


frame  relay.  Conceptually,  frame  relay 
technology  provides  the  EN  exactly  what 
it  needs.  It's  a  protocol  developed  for 
high-speed  data  communications  and  is 
designed  for  networks  that  use  virtually 
error-free  digital  circuits,  which  is 
attributable  to  the  availability  of  newer, 
fiber  optics-based  digital  transmission 
facilities.^ 

Frame  relay  transforms  the  EN  into  a 
high-speed  networking  infrastructure  by: 

•  reducing  process  time  since  it  does 
not  require  higher  layer  processing  at 
each  node  and  increases  the  speed  of 
m/ra  nodal  data  transport;  and 

•  reducing  r^iove  time  (of  data  through 
the  EN)  due  to  variable  length  packers 
and  higher  bandwidth  utilization,  thus 
increasing  the  speed  of  inter  no6a\ 
data  transport. 

Frame  relay  networks  provide  full 
logical  connectivity  and  transparent 
delivery  services.  This  scenario  is  well- 
suited  for  the  main  purpose  of  frame 
relay,  which  is  internetworking  mixed-LAN 
types.^  Frame  relay's  variable-length 
frames  -  which  make  the  most  efficient 
use  of  available  bandwidth  -  also  mesh 
well  with  the  variable-length  packets  used 
by  protocols  like  TCP/IP  and  DECNet.^ 
Frame  relay  also  offers  a  more  flexible 
routing  mechanism  than  most 
internetworking  protocols,  like  TCP/IP. 

What  is  frame  relay? 

Frame  relay,  technically,  is  a  high- 
speed network  interface-cum-switching 
technology.  Frame  relay  is  also  the 
underlying  technology  for  fast-packet 
networks  or  broadband  packet  networks. 
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The  term  relay  implies  that  the  frame  is 
not  processed  at  the  end  point  of  each 
network  link,  but  is  relayed  to  the  final 
destination.^^  Frame  relay  simplifies  the 
transfer  of  data  units  by  transforming  it 
into  OSI-RM's  Layer  2  function.  This 
enables  the  Data  Link  layer  to  designate 
logical  connections  and  perform  routing, 
v/^ich  are  functions  of  the  Network  layer 
or  Layer  3.^^ 

The  key  characteristics  of  a  frame 
relay  network  can  be  summarized  as 
follows: 

•  Transparent  end-to-end  transport  of 
frames;  only  the  header  information 
and  the  Frame  Check  Sequence  are 
modified  by  the  intermediate  network 
nodes. 

•  Detection  of  transmission  format,  and 
detection  of  (but  not  recovery  from) 
operational  and  transmission  errors 
(e.g.,  frames  with  unknown  Data  Link 
Connection  Identifiers). 

Standards 

Frame  relay  networking  and  interface 
standards  have  been,  and  continue  to 
be,  defined  by  the  American  National 
Standards  Institute's  (ANSI's)  T1S1 
Committee.  The  standards  defined  are 
forwarded  to  the  CCITT  for  ratification  as 
Recommendations.^^ 

The  three  important  ANSI-defined 
frame  relay  standards  are:  T1.606, 
T1.617,  and  T1.618. 

T1.606  standards  cover  frame  relay 
network  services  description;  the  T1.617 
standards  cover  signaling  and  network 
management  specifications;  and  the 
T1 .618  standards  cover  the  description  of 
frame  relay  protocol's  core. 


TL606  standards  specify  frame  relay 
network  services  in  terms  of  user- 
network  interface  requirements  and 
internetworking  requirements.  It  was 
approved  by  ANSI  in  1990.  The 
equivalent  CCITT  Recommendation, 
1.233,  is  now  in  the  final  stages  of 
approval.  1.233  also  standardizes  the 
use  of  switched  virtual  circuits  (SVCs). 
T1.606  Addendum  describes  congestion 
management  and  was  also  approved 
recently  by  ANSI.  The  equivalent  CCITT 
Recommendation,  1.370,  is  also  in  the 
final  stages  of  approval. 

TL617  Annex  B  and  Annex  D 
standards  were  approved  in  1991.  The 
equivalent  CCITT  Recommendation  is 
Q.9c3,  which  is  going  through  the  formal 
approval  process.  T1.617  Annex  B 
describes  the  management  of  PVCs  on  a 
channel  supporting  a  mix  of  PVC  and 
SVC  connections.  The  T1.617  Annex  D 
standard  specifies  critical  network 
management  functions,  particularly  useful 
in  the  public  frame  relay  network  context. 
Access  signaling  and  PVC  management 
functions  are  a  part  of  T1.617  Annex  D. 
The  Local  Management  Interface  (LMI) 
specifications  forwarded  to  ANSI  by  the 
Frame  Relay  Forum  has  been  approved 
by  ANSI  and  incorporated  into  the  T1 .61 7 
Annex  D  standards. 

The  frame  structure  and  frame  format 
of  the  frame  relay  protocol  is  primarily 
based  on  the  T1.602/  Q.921  (LAP-D) 
standard,  but  extended  with  congestion 
management  fields.  The  new  standard 
designated,  Q.922/LAP-F,  defines  a  full 
Data  Link  layer  protocol  in  its  own  merit. 
Frame  relay  uses  only  a  subset  of  the 
protocol  called  LAP-F  Core .  This 
protocol  supports  data  transfer  in  a 
frame  relay  network,  and  is  defined  in 
ANSrs  T1.618  standards. 
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The  equivalent  CCITT 
Recommendation  is  Q.922  Annex  A.  The 
recommendation  includes  key  aspects  of 
the  frame  relay  protocol  that  describes 
the  structure  of  the  frame,  the  Frame 
Check  Sequence,  and  delimiting  flag  bit 
pattern.  The  frame  relay  data  transfer 
protocol  defined  in  the  Core  is  intended 
to  support  multiple  end-user  protocols  - 
simultaneously  -  within  a  single  physical 
channel.  The  LAP-F  Core  provides 
procedures  for  transparent,  end-to-end 
transfer  of  user  data.  Traditional 
functions,  such  as  windowing  and  error 
correction,  are  not  included  in  the 
Core.^^ 

Consolidated  Link  Layer  Management 
(CLLM)  is  a  signaling  protocol  for  frame 
relay  networks  that  predates  LMl.  The 
specification  for  CLLM  appears  in  the 
T1.618  standards  and  in  the  equivalent 
CCITT  Recommendation,  Q.922  Annex  A. 
The  main  function  of  CLLM  messages  is 
to  augment  the  Backward  Explicit 
Congestion  Notification  (BECN) 
mechanism  for  reporting  network 
congestion.  CLLM  messages  report 
congestion  in  more  detail  than  LMl, 
noting  both  the  congestion's  cause  and 
its  expected  duration  along  with  a  list  of 
Data  Link  Connection  Identifiers  (DLCIs) 
that  should  reduce  traffic.  The  optional 
Status  Update  feature  of  LMl,  however, 
performs  a  similar  function,  and  its 
implementation  in  the  richer  set  of  LMl 
functions  makes  LMl  seem  more 
attractive. 

The  standard  for  permanent  multicast 
virtual  circuit  (PMVC)  developed  by  two 
vendors  has  been  forwarded  to  ANSI  by 
the  Frame  Relay  Forum.  PMVCs  give 
transmitting  DTEs  the  ability  to  have  a 
frame  delivered  by  the  network  to 
multiple  locations.^^' 


A   description     of   the    frame  relay 
structure  and  format 

One  of  the  characteristics  of  frame 
relay  is  its  variable  framing  structure. 
The  end  system's  protocol-specific 
frames  are  encapsulated  and  placed  in 
the  variable  length  information  field  of  the 
frame  relay  frame  and  tunneled  through 
the  frame  relay  network. Frame  relay 
utilizes  a  frame  structure  consisting  of  an 
opening  Flag,  a  two-byte  Header,  a 
variable-length  Information  Field,  Frame 
Check  Sequence  (FCS),  and  a  closing 
Flag.  The  structure  of  the  frame  relay 
frame  is  shown  in  Figure  2}^  Figure  3 
shows  how  information  is  arranged  in  the 
header  of  a  frame.^^ 

How  frame  relay  works 

Figure  4  shows  a  simple 
configuration  of  a  frame  relay  network 
consisting  of  switches  acting  as 
backbc-  ie  network  nodes  (indicated  as 
FnN).  The  end  systems  (ES)  on 
Ethernet  LANs  -  at  remote  locations  -  use 
frame  relay  access  to  communicate  with 
each  other.  The  three  LANs  are 
connected  to  the  frame  relay  backbone 
network  using  customer  premise 
equipment  (CPE)  routers  equipped  with 
the  frame  relay  interface  and  software. 
Within  the  wide-area  network  "cloud",  the 
five  network  nodes  handle  the  network's 
side  of  the  frame  relay  protocol.  In  the 
network  configuration  described,  the 
transmitting  and  receiving  DTEs  -  i.e., 
CPE  routers  A,  B,  and  C  -  at  each  end 
are  connected  to  the  network's  local 
access  node  by  a  physical  -  local  access 
-  link.  The  physical  connection  to  the 
remote  location  is  further  established  by 
the  frame  relay  network's  backbone  links, 
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which  connect  the  remote  node  to  the 
local  node. 

The  end-to-end  logical  path  taken  by 
the  frame  along  the  originating  local 
access  link,  through  the  frame  relay 
network  "cloud",  and  along  the 
terminating  -  local  access  -  link  to  its 
ultimate  destination  is  called  a  logical 
connection  or  a  virtual  circuit .  in  a 
frame  relay  network,  a  virtual  circuit 
uniquely  defines  the  path  between  two 
end  points  (defined  by  the  location  of  the 
DTEs).  The  virtual  circuit  configured  as 
a  dedicated  path  between  two  end  points 
is  defined  as  a  permanent  virtual  circuit 
(or  PVC),  The  CPE  routers  at  the  three 
locations  are  connected  to  each  other  via 
end-to-end  PVCs  rather  than  with 
dedicated  physical  circuits. 

Data  Link  Connection  Identifier  (DLCI) 
is  frame  relay's  logical  connection 
identification  mechanism.  The  DLCI  is 
not  a  destination  address.  It's  just  an 
identifier  of  virtual  circuits,  which 
facilitates  the  multiplexing  of  several  end- 
to-end  PVCs  over  a  single  physical 
circuit.  Since  the  DLCI  is  a  10-bit 
number,  the  frame  relay  protocol  defines 
J024  possible  DLCls.  Of  these,  2  DLCls 
(0  and  1023)  have  been  resen/ed  for 
signaling  and  30  DLCls  (1  to  15  and 
1008  to  1022)  have  been  resen/ed  for 
future  use.  For  instance,  networks  that 
have  the  optional  multicasting  feature 
implemented,  resen/e  DLCls  1019  to 
1022  for  that  purpose.  The  remaining 
992  DLCls,  16  to  1007,  are  available  to 
subscribers.^^ 

The  DLCI  has  local  significance  only. 
DLCls  are  not  unique  throughout  the 
network.  They  are  unique,  however,  on 
a  specific  end-to-end  PVC.  A  PVC  has 
to  be  identified  by  different  DLCls  at  local 
and  remote  access  interfaces.  But, 


DLCis  can  be  repeated  at  different  points 
within  the  network  "cloud",  and  they  can 
also  be  used  for  identifying  local  and 
remote  access  interfaces  (connected  by 
other  end-to-end  PVCs). 

Let  us  suppose  that  CPE  routers  A, 
B,  and  C  are  interconnected  via  PVCs. 
The  DLCI  at  the  CPE  A  end  of  the  PVC, 
which  connects  CPE  C,  is  25  and  the 
DLCI  at  the  CPE  C  end  of  the  PVC  is  55. 
Notice  that  the  DLCls  at  each  end  of  the 
virtual  route  are  different ,   The  CPE  B 
end  of  the  PVC  -  connecting  CPE  A  -  is 
also    55,    because    the    PVC  that 
interconnects  CPE  routers  A  and  C  is 
different  from  the  one  interconnecting 
routers  A  and  B.  When  CPE  router  A 
sends  a  frame  to  CPE  router  C,  it  places 
DLCI  55  in  the  header  of  the  frame. 
Before  the  network  delivers  the  frame  to 
CPE  C,  the  end  node  changes  the  DLCI 
from  55  to  25,  which  also  allows  the 
receiving  DTE  to  identify  the  frame  as 
being  from  a  particular  DTE.  While 
changing  the  DLCI,  the  network  also 
recalculates  the  frame*s  PCS, 

A  frame  relay  network  operates 
based  on  certain  key  service  parameters. 
They  are: 

•  Committed  Burst  Size  (Be) 

•  Excess  Burst  Size  (Be) 

•  Committed  Information  Rate  (CIR) 

Committed  Burst  Size  ^c)  is  the 
maximum  amount  of  subscriber  data  (in 
bits)  or  the  largest  number  of 
consecutive  bits  that  the  network  is 
configured  to  transfer  -  without 
discarding  -  under  normal  conditions, 
during  a  time  interval  defined  as  the 
Committed  Rate  Measurement  Interval, 
Tc.  Tc  =  Bc/CIR. 
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Tc  is  the  time  intea-al  during  which 
the  end  system  is  allowed  primanly  to 
send  Be  amount  of  data,  or  a  maximum 
of  committed  amount,  Be,  plus  the 
excess  amount  of  data,  Be.  Tc  is  not  a 
periodic  measurement  interval,  but  a 
sliding  window  that  is  triggered  by  the 
receipt  of  data  from  the  end  system- 
Excess   Burst  Size   (Be)   is  the 
maximum  amount  of  uncommitted  data 
(in  bits)  in  excess  of  Be  that  the  network 
will  attempt  to  deliver  during  Tc.  Data, 
Be,  is  treated  as  discard  eligible  by  the 
network  and  there  is  a  greater  likelihood 
that  some  data  will  be  discarded. 

Committed  Information  Rate  {CIR)  is 
the  data  rate  (in  bits  per  second) 
guaranteed  by  the  the  frame  relay 
network  services  provider  for  transferring 
information   under  normal  conditions 
during  a  time  interval,  Tc.     It  is  a 
mechanism  that  is  used  to  allocate 
network  resources  while  provisioning 
network  services.     CIR  is  primarily 
associated    with    the    logical  links 
connecting  frame  relay  nodes  within  the 
network  "cloud".  A  PVC's  CIR  may  be 
less  than  or  equal  to  the  physical 
capacity  of  the  whole  circuit.     It  is 
primarily  the  subscriber  data  throughput 
that  the  network  commits  to  support 
under    normal    conditions    within  a 
specified  period  without  discarding  data. 

Data  from  a  transmitting  DTE 
instantaneously  arrives  at  the  frame  relay 
access  node  at  the  Access  Rate  (4i?)  of 
the  physical  circuit  (or  the  access  link), 
which  connects  the  frame  relay  interface 
of  the  DTE  and  the  frame  relay  interface 
of  the  network  node.  Traffic  from  end 
systems  on  the  LAN  -  connected  to  the 
CPE  router  -  rarely  sustains  the 
throughput  provided  by  the  AR.  Hence 
the  access  node  is  generally  able  to 


transfer  Be  through  the  network  at  the 
CIR  as  the  minimum  data  transfer  rate. 
However,  when  many  end  systems 
transmit  bursty  data  at  once,  the  network 
can  become  congested  and  discard 
frames.  A  frame  relay  network  can 
discard  data  for  any  of  the  following  two 
reasons,  which  are  also  the  reasons  for 
network  congestion.  The  first  is  that  data 
from  an  end  system  has  exceeded  the 
amount  the  network  has  been  configured 
to  transport.  The  second  is  a  failed 
CRC,    which    indicates  physical 

•  23  24 

transmission  errors. 

The  different  network  interface  points 
mentioned  above  admit  bandwidth 
according  to  pre-decided  network  service 
parameters  based  on  the  following  rules: 

•  Incoming  bits  -  received  by  the  frame 
relay  network  for  a  particular  logical 
link  (or  PVC)  -  totaling  less  than  or 
equal  to  Be  bits  during  time  interval, 
Tc,  are  transmitted  transparently  to  the 
destination  (without  being  discarded). 

.  Incoming  bits  -  received  by  the  frame 
relay  network  for  a  particular  logical 
link  (or  PVC)  -  totaling  in  excess  of  Be 
bits,  but  less  than  Bc+Be  bits  during 
time  interval,  Tc,  are  accommodated 
by  the  network  and  transmitted  to  the 
destination  as  discard  eligible. 

.  Incoming  bits  -  received  by  thy  frame 
relay  network  for  a  particular  logical 
link  (or  PVC)  -  totaling  in  excess  of 
Bc+Be  bits  are  treated  as  immediate 
discard  by  the  network  nodes. 

It  is  possible  that  some  bits  within  an 
incoming  frame  may  be  dealt  with 
according  to  one  of  the  above  n.  les.  All 
bits  in  an  incoming  frame  are  processed 
according  to  the  above  rules.^ 
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Implementing     frame    relay    as  an 
internetworking  option 

Figure  5  describes  the  architecture  of 
an  EN  based  on  frame  relay.  The  hybrid 
EN  architecture  uses  a  public  frame  relay 
network  as  the  internetworking  option. 

in  an  EN  with  a  traditional  T-1 
backbone  -  that  uses  full/fractional  T-1 
links  for  internetworking  remote  1-ANs  - 
multiple  links  beNveen  each  CPE  router 
and  the  EN  node  (T-1  multiplexer)  are 
needed  to  create  mesh  connectivity,  and 
bandwidth  on  the  backbone  is  pre- 
allocated  for  each  connection,  which  may 
not  be  adequate  for  handling  bursty 
traffic,  in  an  EN  that  uses  a  frame  relay 
backbone,  as  mentioned  earlier,  bursty 
traffic  generated  by  each  application  can 
receive  the  entire  -  T-1  -  bandwidth,  on 
demand.  Also,  in  this  approach,  instead 
of  many  point-to-point,  dedicated 
physical  links  between  the  CPE  router 
and  the  EN  node,  only  one  router  port 
per  location  is  needed  to  establish  a 
physical  -  access  -  link  between  the  CPE 
router  and  the  public  network  services 
provider's  point-of-presence  (PoP),  which 
acts  as  the  EN  node.^^  This  reduces 
recurring  transmission  costs  and  non- 
recurring equipment  costs  by  curtailing 
not  only  the  number  of  leased  lines  and 
CSUs  required,  but  also  additional  CPE 
routers  that  may  be  required.^^ 

In  EN  architectures  that  use  a  public 
frame  relay  network  as  the 
internetworking  option,  end-to-end 
connection  between  various  CPE  routers 
is  established  by  the  netv^ork  services 
provider  using  PVCs  or  SVCs. 

In  a  PVC-based  implementation,  the 
PVCs  are  configured  by  the  network 
services  provider  at  service  subscription. 
In  this  setup,  whenever  an  end  system 


needs  to  send  data,  the  CPE  router  or 
the  DTE  uses  a  pre-assigned  logical 
connection  identifier  (or  DLCl)  to  identify 
the   pre-established    path   (or  PVC) 
through  the  network  to  the  desired 
destination.   The  DLCl  not  only  allows 
the  receiving  DTE  to  identify  a  frame  as 
being  from  a  particular  DTE,  but  also 
helps  the  netv/ork  nodes  to  identify  the 
frame  as  being  from  a  particular  logical 
connection,   and   also  facilitates  the 
multiplexing    of    several  logical 
connections  (or  PVCs)  over  point-to-point 
physical  connections.   The  end-to-end 
PVCs  also  share  the  bandwidth  on  the 
access  link.    There  are  no  call  setup 
procedures    in    a  PVC-based 
implementation.    The  transmitting  DTE 
simply  needs  to  know  the  local  DLCl 
associated  with  the  local  -  logical  - 
connection    between   the    remote  - 
receiving  -  DTE  and  the  end  node.  In 
this  implementation,  network  connectivity 
can  also  be  rapidly  changed  -  by  adding 
or  removing  PVCs  -  via  software  control. 
Thus,  it's  easy  to  modify  not  only  the 
network  configuration,  but  also  plan 
growth  in  an  orderly  manner. 

In  an  SVC-based  implementation,  a 
user  (of  an  end  system)  can  dial  the 
address  of  the  destination  end  system. 
This  establishes  a  dialog  with  the  network 
and  signals  to  the  network,  in  real  time, 
the  destination  for  all  frames.  The  end- 
to-end  virtual  circuit  is  then  set  up  by  the 
net;\/ork's  node  and  is  assigned  DLCIs 
(including  the  DLCl,  which  is  associated 
with  the  local  connection  between  the 
remote  DTE  and  the  end  node). 
Connection  between  a  transmitting  DTE 
and  the  receiving  DTE  is  accomplished 
as  needed  by  establishing  a  realtime 
SVC  that  exists  only  for  the  session's 
duration. 
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There  are  many  advantages  in 
designing  a  hybnd  EN  architecture  (using 
a  public  frame  relay  network  as  the 
internetworking  option).  In  this  setup, 
network  equipment  and  facilities, 
backbone  network  planning  and  design, 
network  operation  (including  end-to-end 
network  management  and  technical 
support) ,  and  network  equipment 
maintenance  are  the  responsibilities  of 
the  network  services  provider.  The  end- 
user  organization  is  only  responsible  for 
the  network  equipment  connected  to 
LANs  in  the  corporate  campus  and  in  the 
remote  locations,  which  are 
internetworked  by  the  EN. 

The  key  advantages  can  be 
summarized  as  follows: 

•  Cost-effective  wide-area  connectivity 

•  Fewer  points  of  hardware  failure 

•  Lower  administrative  and  maintenance 
costs 

Frame  relay  is  thus  well  suited  for 
designing  multiprotocol  ENs  that  need  to 
support  the  client/server  architecture, 
which  is  a  LAN-based  distributed 
f^omputing  environment  that  requires 
LAN-to-LAN  connectivity  without  reliance 
on  a  central  site.^®  Frame  relay  is  not 
only  an  appropriate  network  interface, 
but  also  an  appropriate  internetworking 
option  to  interconnect  remote  LANs  - 
supporting  client/server  applications  that 
generate  bursty  traffic  -  across  the  EN. 

Challenges   facing  frame  relay 

Frame  relay  is  not  the  simple 
technology  it  might  first  appear  to  be. 
There  are  some  technical  issues  that 
have  not  yet  been  fully  resolved.  Frame 


relay  standards,  which  emerged  rapidly, 
are  undergoing  constant  changes,  and 
are  still  evolving.  Network  congestion 
can  be  a  problem  if  the  end  systems  do 
not  co-operate.  With  nothing  to  throttle 
the  frames  flowing  into  the  network  from 
the  end  systems,  an  intermediate  node 
may  run  out  of  buffers  to  hold  the  frames 
in  transit.  The  only  response  to  this 
condition  is  for  the  intermediate  node  to 
drop  frames.  The  situation  can  quickly 
escalate  if  the  end  system  retransmits 
frames  in  large  numbers  in  order  to 
recover  missing  frames,  thus  adding  to 
the  congestion  problem.  Better 
congestion  management  techniques  like 
CIR  metering  by  frame  relay  nodes,  and 
Xon/Xoff-like  flow  control  mechanisms 
are  thus  vital. 

There  is  currently  no  consensus  on 
the  management  protocols  to  be  used 
for  managing  frame  relay  networks. 
Management  of  frame  relay  networks  is 
not  based  on  any  standard  management 
protocols  like  SNMP  or  CMIP.  The 
scope  of  LMI  procedures  will  have  to  be 
enhanced  to  provide  SNMP-like  network 
management  capabilities. 

Even  in  the  internetworking  arena, 
there  are  some  critical  issues  that  have 
to  be  resolved.  From  the  perspective  of 
a  CPE  router,  frame  relay  is  a 
transparent  Data  Link  layer  protocol  for 
internetworking  remote  LANs.  Frame 
relay,  today,  does  not  support  many  of 
the  protocol  functions  specifically  needed 
by  routers  over  a  serial  link,  such  as 
exchanging  routing  information  between 
remote  routers,  and  guaranteeing  the 
delivery  of  frames,  etc.  Standards 
committees  within  ANSI  are  working  on 
several  proposals  to  adapt  frame  relay 
into  a  complete  Data  Link  layer  protocol 
for  supporting  these  critical  functions. 
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These  proposals  include  layering  the 
point-to  point  protocol  (PPP),  an  existing 
standard  serial  line  protocol  for 
multiprotocol  routers,  on  top  of  frame 
relay  to  provide  complete  Data  Link  layer 
protocol  functions.^^ 

A  key  concept  that  dictates  the 
development  of  enterprise  networking 
strategies  is  interoperability  .  A  question 
that  frequently  comes  up  for  discussion 
is:    Does    frame    relay  address 
interoperability?  The  answer  is  yes  and 
no.    In  a  typical  frame  relay  network 
environment,  two  CPE  routers  from 
vendor  A  can  exchange  frames  over  a 
backbone  network  supported  by  vendor 
B's  frame  relay  switch.  The  routers  at 
each  end  of  the  logical  connection 
process  the  frames.    In  this  case,  the 
frame    relay    network  provides 
communication  between  iwo  devices  at 
Layer  2  and  does  not  enhance  the  scope 
of  interoperability.  True  interoperability, 
on  the  other  hand,  is  the  ability  of  vendor 
A's  router  to  send  frames  across  a  frame 
relay  backbone  network  -  supported  by 
vendor  B's  frame  relay  switch  -  to  vendor 
C's  router.  In  this  .^ase,  interoperability 
enables    the    interconnection  of 
networking    products    from  different 
vendors.  This  multivendor  interoperability 
is    currently    not   feasible.  Today, 
Interoperability  -  as  defined  by  ANSI  and 
the  CCITT  -  depends  on  the  definition  of 
two  key  points  of  interconnection: 

•  The  User-to-Network  Interface  (UNI) 

•  The  Network-to-Network  Interface  (NNI) 

The  UNI  describes  how  the  CPE 
router  interconnects  with  the  frame  relay 
network  node  and  the  NNI  describes 
how  two  different  frame  relay  networks 
interconnect  to  provide  communications 


among  their  respective  end  systems. 
The  UNI  standard  has  been  approved  by 
ANSI  and  CCITT.  The  NNI  standard 
ratified  by  the  Frame  Relay  Forum  has 
been  forwarded  to  ANSI  for  approval.^ 
Critical  business  issues  like  billing 
and  tariffs  require  more  analysis.  Today, 
charges  for  services  are  based  on  the 
number  of  PVCs  subscribed  per  access 
circuit.  These  charges  are  not  usage 
sensitive.  The  service  charge  is  a  flat 
rate  based  on  parameters  like  CIR,  burst 
rate,  etc.  The  access  -  physical  -  circuit 
and  access  bandwidth  are  charged 
separately.  Also,  there  are  no 
standardized  billing  procedures.  These 
are  just  some  of  the  many  business 
issues  that  have  to  be  resolved. 

Summary  and  Conclusions 

The  issues  to  be  considered  while 
designing  ENs  using  frame  relay  are: 

•  The  type  of  applications  supported  by 
LANs  at  different  locations; 

•  The  number  of  remote  LANs  to  be 
internetworked  and  the  logical 
connectivity  required,  i.e.,  which  two 
end  systems  need  to  communicate 
using  what  protocol,  for  establishing 
end-to-end  communications;  and 

•  The  type  of  traffic  to  be  supported  and 
its  characteristics,  i.e.,  maximum 
packet  size,  frequency  of  the  message 
or  the  amount  of  data  transmitted  (in 
number  of  packets),  and  the  end-to- 
end  response  time  required. 

Frame  relay,   however,    is  not  the 
ultimate  panacea  for  all  the  vicissitudes 
in  enterprise    networking  .  Managers 
responsible  for  planning  data  networks  in 
corporations  and  end-users  of  enterprise 
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network  services  should  realistically 
assess  their  needs  before  planning 
•enterprise  networking  strategies.  Before 
selecting  a  particular  frame  relay  service 
offered  by  a  network  services  provider  as 
the  internetworking  option  for  their  EN, 
they  should  analyze  critical  issues  like: 

•  how  much  bandwidth  on  the  backbone 
network  is  required  to  support  their 
LAN-based,  client/server  computing 
applications;  and 

•  can  frame  relay  optimize  their 
backbone  bandwidth  and  provide  a 
cost-effective  option  for  internetworking 
remote  LANs. 

Frame    relay    is    an  emerging 
technology  and  has  its  own  "suite"  of 
issues  concerning  network  congestion 
management    and    flow  control 
mechanisms,  that  have  to  be  resolved 
before  it  can  be  implemented  globally  by 
network  services  providers.  Frame  relay, 
however,  has  shown  the  promise  of 
combining  the  best  qualities  of  different 
protocols  -  particularly  X.25  -  and  leased 
lines.   If  s  a  technology  that  has  been 
accepted  worldwide,  and  will  not  only  co- 
exist with  new  broadband  technologies  - 
like  Asynchronous  Transfer  Mode  (^TM) 
-  that  are  being  developed,  but  will  also 
play  the  role  of  a  harbinger  in  the 
development    of    future  broadband 
network  technologies. 
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Figure  1  Comparison  of  X.2S/Frame  Relay  Protocol  Stacks 
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Figure  2  Frame  Relay  Frame  Structure 
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Figure  3  Frame  Relay  Frame  Format 
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Figure  4  A  Simple  Configuration  of  a  Frame  Relay  Network 
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Abstract 

An  ATM  Service  Node,  a  high-speed  switching  system  based  on  ATM  technology,  which  realizes 
Broadband  services  is  introduced.  ATM  networking  topology,  system  implementation  methodolo- 
gies and  mechanisms  to  accommodate  Frame  Relay  and  SMDS  services  into  the  ATM  backbone 
network  are  presented. 


1*  Introduction 

Broadband  Integrated  Service  Digital  Network  (B-ISDN) 
[1,2]  is  opening  a  new  era  for  multimedia  telecommunica- 
tions. This  network  is  perceived  as  an  all-purpose  digital  net- 
work that  provides  high-speed  interfaces  for  integrated 
access  to  support  a  wide  variety  of  applications.  With  the 
standardization  of  the  Asynchronous  Transfer  Mode  (ATM) 
as  the  transport  vehicle  well  progressing,  it  greatly  facilitates 
the  implementation  and  acceptance  of  the  B-ISDN. 

However,  B-ISDN  is  still  seen  by  some  as  a  service  for  a  dis- 
tant future.  Indeed,  it  will  take  some  time  before  B-ISDN  can 
become  a  commonpart  in  our  society.  As  the  standardization 
work  and  technology  in  lelecommiinication  arc  clearly 
headed  toward  B-ISDN,  it  is  a  matter  of  time  that  cost-effec- 
tive broadband  switching  systems  will  be  introduced  to  meet 
the  requirements  for  today  as  well  as  for  tomorrow. 

The  ATM  Service  Node  is  a  system  developed  to  meet  such 
requirements.  The  switch,  which  is  implemented  based  on 
ATM  technology,  features  an  output  buffer  type  architecture. 
The  switch  allows  Frame  Relay  (FR),  Switched  Multimega- 
bit  Data  Service  (SMDS)  and  ATM  access  interfaces  onto  an 
ATM  backbone  network.  The  three  types  of  access  interfaces 
provide  the  flexibility  of  accommodating  various  services  to 
meet  the  changing  needs  of  network  users. 

In  this  paper,  ATM  networking  for  B-ISDN  is  first  intro- 
duced. InteiAvorking  between  Frame  Relay  and  ATM  and 
between  SMDS  and  ATM  are  then  presented.  Finally  imple- 
mentation methodologies  on  the  ATM  Service  Node  and 
mechanisms  realized  to  accommodate  FR  and  SMDS  ser- 
vices into  the  ATM  backbone  network  are  discussed. 

2.  ATM  Networking  for  B-ISDN 

ATM  has  been  selected  by  the  CC ITT  standard  b(xiy  as  the 
transfer  mcxic  for  broadband  services  |31.  ATM  is  a  higii- 
spccd  cell-based  switching  technology.  An  ATM  cell  is  com- 
posed of  a  5-byte  header  and  a  48-bytc  inlorniaiion  payload. 
It  employs  a  connection-oriented  protcKol  to  support  both 


connection -oriented  and  connectionless  services.  The  low 
delay  nature  of  cell  switching  allows  it  to  earrj'  data  as  well 
as  real-time  voice  or  video  traffic  which  may  have  constant 
bit  rate  (CBR)  or  variable  bit  rate  (VBR)  characteristics.  So 
ATM  is  a  prominent  candidate  to  be  used  in  high-speed  net- 
working infrastnicture  for  B-ISDN, 

Our  view  of  B-ISDN  -is  an  ATM  network  with  switches  or 
service  nodes  interconnected  by  a  unified  ATM  interface. 
The  network,  as  depicted  in  Figure  1,  serves  as  a  unified  all- 
purpose  transporting  mechanism  to  support  existing  voice, 
data,  and  video  services  in  today  as  well  as  services  that  w  ill 
be  emei^ing  in  the  future.  The  network  accepts  the  user  traf- 
fic at  the  user's  preferred  interfaces  on  one  end  of  the  net- 
work and  transporting  to  the  other  end.  The  user  interfaces 
which  can  be  ATM,  FR,  or  SMDS  at  DS 1  or  DS3  rates  are 
converted  into  ATM  format  at  the  service  nodes.  Local  Area 
Network  (LAN)  are  also  connected  to  the  ATM  backbone 
through  access  systems  such  as  routers  or  ATM  multiplexers. 

ATM  Backbone 


Figure  I  ATM  Net  wot  k  Arehiiccturo 

The  ATM  backbone  can  be  readily  implemented  today  wiiii 
DS3/OC-3  (Optical  Carrier  level  3)  rate.  As  the  technology 
becomes  available  and  the  demand  for  higher  bandwidth  jus- 
tifies its  need,  the  ATM  backbone  can  migrate  to  OC-12  rate 
or  even  Gigabit  |4]  to  suppoil  user  application  at  higher 
access  rates.  The  migration  will  gradual  and  snuxnli  with 
no  iniCiT'ipiion  to  existing  services. 

In  order  ir  supixm  the  I-iame  Relay  and  SMDS  services, 
prot(x:ol  intcrworking  between  I-raine  Relay  and  ATM  and 
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between  SMDS  and  ATM  becomes  the  cmcial  links  lo  be 
provided  to  guarantee  the  success  of  the  ATM  backbone  net- 
working. 

3,  Frame  Relay  and  ATM  Interworking 

The  FR  to  ATM  inter\V(^rking  is  designated  to  provided  ser- 
vice interconnections  between  two  or  more  FR  users  or 
between  FR  users  and  ATM  users  across  the  ATM  backbone 
network.  In  cither  case,  a  layered  protocol  conversion  pro- 
cess is  required  to  convert  the  data  from  one  to  the  other. 

Figure  2  shows  the  protocol  stacks  for  Frame  Relay  and 
ATM.  The  Frame  Relay  service  is  a  connection-oriented  ser- 
vice with  the  FR  layer  (LAPF)  serving  as  the  link  layer  func- 
tion and  residing  on  top  of  the  Physical  layer.  ATM  is  also  a 
ci^nnection-orientcd  sei^ice.  ATM  consists  of  the  Physical 
layer,  the  Physical  Media  Dependent  (PMD)  sublayer,  and 
the  ATM  layer,  all  serves  as  layer  1  function  to  provide  the 
connection-oriented  service. 


ATM 


PMD 
PHY 


Frame  Relay  ATM 
Figure  2  Frame  Relay  and  ATM  Protocol  Stacks 

Tlie  interworking  unit  between  Frame  Relay  and  ATM  pro- 
vides a  bi-directional  bridging  function  between  the  two  pro- 
tocol stacks.  As  depicted  in  Figure  3,  the  FR-ATM 
interworking  unit  processes  the  protocol  information  layer 
by  layer  and  terminates  the  Frame  Relay  frames  originated 
from  a  Frame  Relay  router  or  CPE.  The  frame  termination 
includes  FR  physical  layer  termination  and  FR  link  layer  ter- 
mination. The  FR  physical  layer  generally  supports  unchan- 
nelized  DSl  and  channelized  DSl.  The  FR  link  layer 
functions  include  Higher-Level  Data  Link  Control  (HDLC) 
frame  termination,  FR  header  termination,  frame  error 
checking,  and  link  management  signaling.  The  signaling  and 
link  management  for  switched  Frame  Relay  services  still 
need  to  be  finalized,  but  a  number  of  signaling  schemes  have 
been  adopted  to  provide  permanent  virtual  connections. 
Such  signaling  standards  include  Local  Management  Inter- 
face 151  Tl. 617  Annex  D  [6],  and  CCITT  Q.933  [7]. 
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The  FR-ATM  intcnvorking  unit  then  conveuo  the  FR  frame 
into  ATM  format  according  to  the  ATM  protocol  stack  which 
consists  of  not  only  the  layer  I  protocols  for  the  ATM  layer, 
but  the  Adaptation  layer  functions  such  as  Segmentation 
And  Reassembly  (SAR)  and  possibly  Convergence  Sublayer 
(CS). 

Two  interworking  methods  can  be  used  for  FR  transport:  FR- 
ATM  Encapsulation  and  FR-ATM  Conversion.  The  FR- 
ATM  Encapsulation  Method  applies  only  to  FR  to  FR  com- 
munications. In  this  method,  a  received  FR  frame  is  first  ter- 
minated and  verified  for  Frame  Check  Sequence  (FCS)  error. 
An  errored  frames  is  discarded  without  being  processed  at 
this  point.  Only  an  error-free  frame  including  FR  header  (H) 
(without  Flag)  is  encapsulated  into  ATM  cells,  as  shown  in 
Figure  4,  after  the  ATM  Adaptation  Layer  (AAL)  header  and 
trailer  are  added.  In  this  process.  Convergence  Sublayer  (CS) 
overhead  (CS-H  and  CS-T)  may  or  may  not  be  added  before 
the  frame  is  segmented  into  SAR-PDU  (Segmentation  and 
Reassembly  Protocol  Data  Unit)  payload  and  assembled  into 
ATM  cells. 


FR  payload 


FR  payload 


CS-1 


|atm[aal| 


J^AL 


[ativ^l' 


j^AL 


|fl^Tf^AAl] 


|AAL 


Figure  4  FR  Franx:  Segmentation  with  CS  Added  for  Encapsula- 
tion Method 


In  FR-ATM  encapsulation,  ATM  Virtual  Path  Identifier/Vir- 
tual Channel  Identifier  (VPI/VCI)  value  is  mapped  from 
Data  Link  Connection  Identifier  (DLCI)  value  in  the  FR 
header.  Other  fields  in  the  FR  header  are  also  checked  or 
mapped  to  the  ATM  header  fields  if  necessary.  The  ATM 
cells  are  then  routed  through  the  network  using  a  pre-estab- 
lished virtual  channel.  At  the  destination,  another  FR-ATM 
interworking  unit  provides  a  reverse  process  where  the  FR 
frame  is  reconstructed  by  reassembling  the  received  ATM 
cells  and  adding  the  FCS.  This  FR-ATM  Encapsulation 
Method  provides  a  simple  means  for  FR  frame  transparency. 

The  FR-ATM  Conversion  Method  applies  to  either  FR  to  FR 
communications  or  FR  to  ATM  CPE  communications.  In 
this  method,  a  FR  frame  is  terminated  and  eiror-checked. 
Tnc  error-free  frame  excluding  Flag,  FCS,  and  FR  header  is 
encapsulated  and  segmented  into  ATM  cells.  The  encapsula- 
tion takes  the  user  data  part  of  the  frame  only  as  shown  in 
Figure  5.  Again,  the  CS  overhead  may  or  may  not  be  added 
before  the  frame  is  segmented  into  SAR-PDU  payload  and 
constructed  into  ATM  cells. 


Figure  3  FR-ATM  Intcrworkinji  Unit  Protocol  Stacks 


EMC 


394 


FR  payload 


FCSF 


CS-H             FR  payload  CS-T 

ATM  AAL 

1 

ATMAAL 

AAL 

atm|aal| 


AAL 


Figure  5  FR  Frame  Segmentation  with  CS  Added  for  Conversion 
Method 

The  ATM  VPI/VCl  value  is  convened  from  the  DLCI  value 
in  the  FR  header.  The  other  fields  in  the  FR  header  are  either 
mapped  to  ATM  header  field  or  just  dropped. 

Comparing  the  above  two  methods,  each  has  its  own  advan- 
tages and  limitations.  The  Encapsulation  Method  provides 
end-to-end  Frame  Relay  protocol  transparency  through  the 
ATM  network.  However,  it  restricts  the  communications 
only  between  FR  CPEs  unless  ATM  CPEs  recognize  the 
Frame  Relay  protocol.  The  Conversion  Method  provides  the 
flexibility  to  allow  FR  CPEs  communicate  with  either  FR  or 
ATM  CPEs.  The  limitation  is  that  ATM/FR  protocol  can  not 
be  fully  converted.  Functions  supported  by  the  Frame  Relay 
protocol  such  as  Forward/Backward  Explicit  Congestion 
Notification  (FECN/BECN)  have  to  be  dropped. 

The  ATM  Service  Node  adopts  the  Encapsulation  Method  to 
provide  early  Frame  Relay  service  through  the  ATM  back- 
bone network.  The  Conversion  Method  will  be  provided 
when  the  issues  mentioned  above  are  examined  by  the  stan- 
dard bodies. 

4.  SMDS  and  ATM  Interworking 

SMDS  is  Bellcore *s  proposal  for  high  speed  connectionless 
service  over  a  metropolitan  area.  Tiie  SMDS  protocol  is 
based  on  the  IEEE  802.6  Metropolitan  Area  Network 
(MAN)  to  provide  user  access  via  dedicated  Subscriber-Net- 
work Interfaces  (SNI).  The  SMDS  Interface  Protocol  (SIP), 
as  shown  in  Figure  6,  defines  a  three-layer  protocol  stack  for 
user  gaining  access  to  the  SMDS  network  across  the  SNI. 
The  SIP  functions  include  addressing,  framing,  and  physical 
transport. 


SMDS 

CPE 

SIP  Level  3 

SIP  Level  2 

SIP  Level  1 

Figure  6  SMDS  Protocol  Stack 

SIP  Level  I  is  the  physical  layer.  It  defines  bit-level  trans- 
mission of  SIP  Level  2  message  across  the  physical  facility. 
SIP  Level  2  performs  control  functions  for  serial  transmis- 
sion of  the  SMDS  higher  layer  data  unit.  An  error  protection 
mechanism  is  also  handled  at  this  layer.  SIP  Level  3  provides 
addressing  for  user  data  as  well  as  protection  against  lost  and 


mis-routed  L2-PDU  (Level  2  ProtcKol  Data  Unit)  over  the 
network. 

In  a  connectionless  sei-vice,  such  as  S.MDS,  each  PDU  eon- 
tains  the  addressing  information  and  the  user  data.  Each 
PDU  is  independently  routed  to  its  destination,  without 
regard  to  establishing  or  maintaining  connections.  The 
responsibility  for  message  integrity  is  checked  only  once  by 
the  L3-PDU,  rather  than  cheeking  at  a  lower  layer  for  each 
data  unit. 

ATM  is  based  on  connection-oriented  cell-based  switching. 
SMDS  uses  the  same  cell  relay  switching  technology.  The 
structure  of  SMDS  L2-PDU  is  similar  to  the  ATM  coll  for- 
mat with  the  exception  of  the  Access  Control  field  and  the 
Network  Control  Information  field  [8].  The  interworking 
between  SMDS  and  ATM  is  to  take  advantage  of  the  connec- 
tion-oriented ATM  backbone  network  to  provided  a  connec- 
tionless service  between  two  or  more  SMDS  users.  However, 
SMDS  routing  should  be  made  according  to  L3  addresses 
because  of  its  connectionless  nature.  The  following  discus- 
sions focus  on  SMDS  routing  mechanisms  through  the  ATM 
backbone  network. 

Two  address  conversion  and  routing  methods  apply  to  the 
SMDS-ATM  interworking:  centralized  and  distributed.  In 
the  Centralized  Method,  shown  in  Figure  7,  all  SMDS  cells 
received  by  the  access  switches  arc  handed  over  to  a  central 
switch  (SMDS  Server)  where  full  address  matching,  screen- 
ing, and  conversion  are  performed.  The  SMDS  messages  are 
routed  to  their  destinations  through  the  SMDS  Server  This 
method  eliminates  the  need  of  L3  address  translation  for 
each  access  switch,  but  the  central  switch  requires  a  large 
translation  table  and  high  processing  power  to  cover  all 
addresses  conversions. 


Service  Nodes 


ATM  Backbone 


Figure  7  Centralized  Address  Conversion  and  Routing 

In  the  Distributed  Method,  shown  in  Figure  8,  the  address 
translation  and  ATM  cell  conversion  ^»'e  performed  at  each 
access  switch  and  the  ATM  cells  are  routed  directly  to  their 
destination.  In  this  method, ^  access  switches  can  handle  a 
larger  traffic  more  effectively  with  a  sn -iller  translation  table 
in  each  switch.  However,  the  translation  table  needs  to  be 
duplicated  for  each  switch  and  a  virtual  circuit  needs  to  bo 
established  for  each  SMDS  address  pairs. 
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Figure  8  Distribuicd  Address  Conversion  and  Routing 

The  ATM  Service  Node  adopts  a  Hybrid  Method,  as  illus- 
trated in  Figure  9,  which  is  a  combination  of  the  two  meth- 
(xls  mentioned  above.  The  idea  of  using  the  Hybrid  Method 
is  that  a  typical  end-user  tends  to  send  information  to 
selected  destinations.  For  these  selected  destinations,  the 
ingress  Service  Node  can  use  pre-assigned  ATM  virtual  eir- 
ciiUs  to  convey  SMDS  traffic  (i.e.  L3  address  full  translation 
function).  For  the  rest  of  the  destinations,  the  Service  Node 
will  only  perform  partial  address  checking  from  the  ingress 
L3-PDU  and  transmit  information  to  one  of  the  SMDS  Serv- 
ers which  then  routes  the  L3-PDU  to  the  specified  destina- 
tion. 


Service  Nodes 


ATM  Backbone 


Figure  9  Hybrid  McthcxJ  for  SMDS-ATM  Intcrworking 

5.  ATM  Service  Node  System  Architecture 

The  NEC's  NEAX  61E  ATM  Service  Node  Model  10  was 
designed  with  the  ATM  networking  in  mind.  The  Service 
Node  currently  supports  ATM  DS3  and  OC-3  interfaces  for 
the  backbone  network.  User  interfaces  currently  supported 
by  the  Service  Node  include  ATM  and  SMDS  services  at 
DS3  and  DS 1  rates  and  FR  at  DS 1  rale  for  either  channelized 
or  unchannclized  services. 

The  ATM  Service  Node,  as  depicted  in  Figure  10.  consists  of 
three  major  functii^nal  subsystems:  the  ATM  Output  Buffer 
Mtxiular  (ATOM)  switch  subsystem,  the  interface  commu- 
nity subsystem,  and  the  processor  subsystem. 


ATM 

SMDS 

FR 

ATOM 
Switch 

Processor 


Processor  Subsystem 

Figure  10  NEAX  6IE  ATM  Service  Node  Model  10  System  Con- 
figuration 

As  shown  in  Figure  11,  the  ATM  Service  Node  is  composed 
of  a  Basic  Frame  and  one  or  more  Line  Interface  Frames. 
The  Basic  Frame  accommodates  a  duplicated  processor  unit, 
a  duplicated  switch  unit,  and  two  imerface  units.  The  Line 
Interface  Frame  accommodates  up  to  four  additional  inter- 
face units  for  ATM,  SMDS,  and  FR. 


Figure  1 1  NEAX  6 IE  ATM  Service  Node  Mtxlcl  10  Basic  Frame 
and  Line  Interface  Frame  Layout 

5,1  ATOM  Switch  Subsystem 

As  depicted  in  Figure  10,  the  ATOM  Switch  Subsystem  con- 
sists of  a  core  switching  fabric  (ATOM  Switch)  [9]  and  the 
Cell  Multiplexer  (CMUX).  The  core  switching  fabric,  shown 
in  Figure  12,  implements  an  8  x  8  single  stage  ATM-based 
switching  function  and  provides  a  total  throughput  of  2.5 
Gbps.  The  switching  fabric  uses  dedicated  output  buffers  for 
each  output  port  to  provide  low  cell  loss  high  performance 
switching.  Routing  information  which  is  conveyed  via 
Switch  Specific  Overhead  (SSO)  are  generated  in  the  inter- 
face units  and  are  appended  to  each  ATM  cells. 
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Figure  12  ATM  Ser\'icc  Ncxlc  Core  Switching  Fabric 

The  CMUX  is  located  between  the  line  interface  card  groups 
and  the  ATOM  switch  core.  It  is  responsible  for  multiplexing 
and  demultiplexing  ATM  cells  transmitted  between  the  inter- 
face units  and  the  ATOM  switch  pons.  The  CMUX  is  imple- 
mented with  cell  synchronization  and  bus  arbitration  control 
functions  to  allow  cells  coming  from  multiple  line  interfaces 
being  accommodated  to  the  ATOM  switch  pon. 

5.2  Interface  Subsystem 

The  basic  functions  of  the  Interface  Community  Subsystem 
are  line  termination  and  protocol  conversion.  A  number  of 
other  functions  are  also  provided  such  as  speed  conversion, 
multiplexing/demultiplexing  of  cells  or  frames,  and  traffic/ 
alarm/performance  data  collection  and  reporting.  The  Inter- 
face Community  Subsystem  is  composed  of  three  groups  of 
interfaces;  ATM,  Frame  Relay,  and  SMDS.  All  cards  in  this 
subsystem  are  duplicated  for  more  reliable  operation,  except 
forDSl  line  interfaces. 

The  ATM  layer  protocol  for  the  ATM  interfaces  is  termi- 
nated in  the  ATM  Interface  Unit  (ATMIU).  The  ATMIU  con- 
verts the  VPI/VCI  values  in  the  ATM  cell  into  the  switch 
internal  logical  channel  to  facilitate  cell  switching  conducted 
by  the  ATOM  switch.  The  ATMIU  also  performs  the  cell 
flow  monitoring  and  bandwidth  policing  functions  that  are 
the  essential  parts  of  the  Usage  Parameter  Control  (UPC) 
function  for  ATM  services. 

The  Frame  Relay  Interface  Unit  (FRU)  provides  both 
unchannclizcd  DSl  and  channelized  DSI  interfaces.  To  sup- 
port the  ATM  switching/tiunking,  multiple  frames  are 
accomm(xiatcd  and  segmented  into  ATM  cells  for  switch 
processing.  The  ATM  Service  Node  provides  not  only  frame 
segmentation  function  for  the  ATM  network  but  the  FR  to 
ATM  intcworking  capability  t(^  allow  information  to  be 
exchanged  lx:twccn  the  user  equipments  that  arc  connected 
by  the  l\v(^  interfaces.  The  TO  and  ATM  intcr\v(^rking  niccii- 
aniMii  is  explained  in  Section  3. 

The  SMOS  Interlace  Unit  (SMDSU)  prtnidcs  line  icmiina- 
uon  antl  Physical  Layer  Conversion  Prol<K(^l  (IM.('P)  termi- 


nation at  either  DS3  or  DSl  rate.  The  interface  also  includes 
L2-PDU  termination  and  L3-PDU  Destination  Address  (DA) 
conversion  functions  in  order  to  convert  SMDS  cells  into 
ATM  cells.  Section  4  describes  S.MDS/ATM  conversion  and 
networking. 

5.3  Processor  Subsystem 

The  Processor  Subsystem,  which  has  redundant  configura- 
tion, is  the  central  intelligent  part  of  the  ATM  Service  Node. 
It  consists  of  a  central  processor,  a  hard  disk  unit,  and  a  car- 
tridge tape  unit.  The  central  processor  (CPU)  communicaites 
with  various  I/O  devices  of  the  Service  Node  to  perform  the 
functions  such  as  operation,  administration,  and  maintenance 
(0AM). 

The  CPU  is  loaded  with  software  which  is  partitioned  into 
three  layers,  as  shown  in  Figure  13.  The  Basic  Operating 
System  (OS),  which  consists  of  a  real-time  kernel,  handles 
real-time  task  processing.  The  Extended  Operating  System 
(EOS)  provides  low  level  functionality  and  interfaces  to  sev- 
eral applications  such  as  switch  restart  processing,  fault  pro- 
cessing, configuration  management,  equipn.ent  diagnosis, 
alarm  handling,  human  machine  interface,  and  protocol  man- 
agement. 
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Manaqement 
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Kernel 

Figure  13  Software  Structure 

The  Application  software  handles  routing  configuraiit>n. 
traffic  ct)unters  aiid  performance  counters  opcraiion. 
accounting  operation,  and  fault  management.  Those  tiinc- 
tions  are  the  major  part  of  the  ATM  Sen'ice  Node  0AM 
functions. 

6.  Conclusions 

With  the  national  and  international  standard  Uxlios  aggres- 
sively refining  stimdards  for  Broadband  sen  icc^  and  ct|uip- 
ment  manufacturers  intnxJucing  ATM  related  pnKliicis. 
ATM  is  gaining  momentum.  The  clearer  picture  of  Bioad 
band  sci-vices  auid  ATM  nctwtM'king  is  also  developing.  In 
this  papcr»  we  have  described  technical  issues  with  ros|x\'l  \o 
accommodating  SMDS  and  Frame  Relay  services  into  an 
ATM  backbone  networks.  We  have  als<>  presented  our  sv^lu- 
tion  to  provide  a  migration  U^on^  pro-BlSDN  sen" ices  to  the 
IMSDN.  The  NliAX  6111  ATM  Sciviec  Node  NUxlel  10, 
which  is  one  of  the  lirst  ATM  switch  with  this  picture  in 


.1     » . 

397 


mind,  is  a  powciful  clement  in  making  B-ISDN  seivicc  a 
reality. 
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Japanese  Digital  Cellular  Teleconununication  System 


Minoru  Tanaka  and  Yu j i  Kitahara 
NEC  Corporation 
4035,  Ikebe-cho,  Midori-ku,  Yokohama,  226 
Japan 


Abstract 

Recently,  the  number  of  mobile  cellular  subscribers  is  increasing  more 
abruptly,  specially  at  large  cities  in  all  over  the  world.     For  the  attainment 
of  highgrowth ,  two  technological  improvement  been  occur ed .     One  is  the 
research  of  new  utilization  of  frequency  band,  other  is  digitalization. 
This  paper  will  mainly  discuss  about  current  status  of  Japanese  digital 
cellular  telecommunication  system. 


(1)  Introduction 


(2)     JDC  Technical  Overview 


As  is  shown  in  Fig.l,  the  research  and 
development  of  digital  cellular 
telecommunication  system  in  Japan  started  in 
1989  by  MPT's  study  group  and  in  1991, 
voluntary  technical  standard  of  the  digital 
cellular  telecommunication  system  in  Japan 
(JDC)  was  establishied  as  STD-27  by  RCR 
(Research  and  development  Center  for  Radio 
systems).     Major  features  of  JDC  are  l)High 
subscriber's  capacity  2)Increased  density  and 
reduction  of  infrastructure's  cost 
3)Downsizing  and  low  cost  of  handheld 
portable  terminals  4) Inter-connectivity  with 
future  ISDN  by  simplifiing  air  interface 
specification  etc.     Under  the  condition  of 
limited  frequency  resources,  efficiency  of 
spectrum  use  is  very  important.     JDC's  system 
capacity  is  very  high  because  of  adopting 
QPSK  modulation  method  which  has  better 
spectrum  efficiency. 


When  new  digital  system  will  be  developed, 
the  technical  specif icat ion  should  be 
considered  and  established  in  accordance 
with  market  needs,  especially  for  user's 
merits.     Reduction  of  expences,  many  and 
better  services,  and  security  enhancement  are 
the  most  important  items. 

Fig. 2  shows  the  specification  targets  of  the 
digital  cellular  systems.     As  for  operator's 
side,  to  have  high  subscriber  capacity  within 
limited  frequency  resourses,  to  have  a  more 
economical  infrastructure  and  to  have 
flexible  system  for  future  services 
expandability  are  basic  conditions.     JDC  has 
all  such  advantages  in  comparison  with  ADC 
and  GSM.     Operator's  advantages  means  that 
operator  can  give  the  better  services  to  end 
user.     Technical  comparison  among  JDC,  ADC, 
and  GSM  are  shown  In  Fig. 3.     The  outstanding 
features  of  JDC  are  highly  efficient  spectrum 
use  and  speech  codec  method. 
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Fig. 2    Target  for  digital  Cellular 
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Fig.l     Research  and  study  on  digital 
cellular  system  in  Japan 
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Fig. 3    Technical  Characteristic  of 
digital  Cellular  system 


Fig. 4  shows  the  spectrum  charac terist ics  of 
QPSK  used  in  JDC  and  ADC  system,  OMSK  used  in 
GSM  system.     By  Fig. 4,  it  is  clear  that 
spectrum  bandwidth  of  QPSK  modulation  is  more 
narrower  than  GMSK. 

But  QPSK  is  weaker  for  non-linear  distortion 
than  GMSK.     Nowadays,  non-linear  distortion 
of  amplifier  can  be  easily  compensated  by 
linearizer  or  feedforward  techniques. 
Depending  on  this  high  spectrum  efficiency, 
JDC  system  can  accomodate  more  subscribers 
than  other  systems.     Fig. 5  shows  the 
subscriber's  capacity  within  lOMHz  bandwidth 
between  JDC  and  GSM  calculated  under  some 
conditions.     The  subscriber  capacity  of  JDC 
is  approx.  double  compared  with  GSM.  Other 
important  factor  is  total  economy  of  the 
system  infrastructure.     Total  economy  means 
that  the  equipment  cost  is  cheap,  floor  space 
for  equipment  is  small,   low  power  consumption, 
low  installation  and  maintenance  cost. 
Fig. 6  shows  density  of  JDC  equipments 
compared  with  analog  equipments.     The  floor 
space  for  JDC  is  smaller  than  analogue  system, 
approximately,  one  fourth. 


-CIR  :  14dB  (BER=0.01) 
(  7r/4  QPSK) 


CIR  :  9dB  (BER=0.01) 
(GMSK) 


Fig. 5    Example  for  subscriber  capacity 
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Fig. 4    Spectrum  Characteristics 


Fig. 6    Equipment  configuration  of 

analogue  cellular  and  JDC  system 


(3)     JDC  system  overview 

Fig. 7  shows  the  system  block  diagram  of  JDC. 
Basically,  this  block  diagram  is  almost  same 
as  other  system's.     In  JDC,   the  air-interface 
between  mobile  subscriber  and  basestation  is 
only  specified  and  not  specified  A  and  A-bis 
interface  such  as  GSM  system,     JDC's  A  and 
A-bis  are  specified  freely  by  operators 
depending  on  their  operational  conditions. 
Common  amplifier (CAMP)   is  one  of  major 
features  of  JDC.     By  using  CAMP, 
TM(Transmltter  Multiplexer)   is  not  necessary 
and  dynamic  channel  assignment  can  be  adopted. 
CAMP  technique  can  also  be  applied  to  future 
micro-cell  applications. 

Photo. 1  shows  JDC  TRX (Transmitter,  Receiver) 
equipment  which  have  been  suplied  to  NIPPON 
IDOU  TSUUSHIN  CORPORATION. 
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Fig. 7    System  block  diagram  of  JDC 
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Item 

Parameters 

Hand  Held 
Portable 

Car  Mount 

Power  Output 

0.3/0.8W 

2W 

Weight 

~230g 

Volume 

~150cc 

~700cc 

Radio  Frequency 

TX  :  900MHz  band 
RX  :  BOOMHzband 

TX/RX  Frequency 
Separation 

130MHz 

Access  Method 

3ch  TDMA/42kb/s 

Carrier  Frequency 
Separation 

25kHz(interIeaved) 

Modulation  Accuracy 

less  than  12.5% 

Receiver  Sensitivity 

less  than  4dBM/10  ' 

(static) 
less  than  7dBM/1 0  ' 
(diversity) 

Adjacent  Channel 
Leakage  Power 

less  than  -45dB 

Fig. 8    Technical  parameters  of  JDC 
terminal 


Photo. 1    External  view  of  JDC  equipment 


(4)    JDC  Terminal  Overview 

Fig. 8  shows  the  specification  and  design 
targets  of  JDC  terminal.     JDC  has  the  feature 
of  small  and  light  weight  terminals. 
In  1993  to  1994,  Japanese  operators  will 
launch  the  digital  cellular  system  with  the 
small  hand-held  portable  and  car  mounts 
phones.     Photo. 2  shows  the  analogue  terminal 
(MOVA  N  ;  supplied  to  NTT  DoCoMo)  of  which 
external  form  is  almost  same  as  digital 
cellular  terminal.     Fig. 9  shows  the 
downsizing  example  of  JDC  terminal  in  future. 


Photo. 2    External  view  of  Hand-Held 
Portable  Telephone 
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Fig. 9    Volume  trends  of  JDC  Hand-Held 
Portable  Telephone 


(5)  Conclusion 

In  conclusion,  JDC  is  the  user  oriented 
system  with  the  most  advanced  technologies. 
And  also,  JDC  is  the  most  enhanced  and 
efficient  digital  cellular  system,  merging  to 
ISDN  era. 
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The  Evolution  of  Wireless:  Meeting  the  Mobile  User's  Needs 


Eric  F.  Ensor 
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1.  Abstract 


The  popularity  of  wireless  communications  services  and  the  growing 
mobility  of  modern  society  are  fueling  an  evolution  toward  more 
personal  communications  services.  Though  many  trials  are  being 
conducted  with  new  wireless  technologies  such  as  digital  cellular  and 
microcells,  studies  that  assess  the  user's  need  for  advanced  wireless 
services  and  the  customers'  definition  of  these  services  are  driving 
this  evolution.  This  paper  explores  both  technical  and  user  trials 
involving  the  evolution  of  wireless. 


1.  Market  Environment 


2.      Technical  Trials 


In  the  last  8-10  years  the  phenomenal  growth 
of  cellular  and  paging  customers  around  the 
world  has  amply  demonstrated  the  popularity 
of  these  services  and  the  growing  need  for 
wireless  communications  in  a  mobile  society. 

Since  1983,  U.S.  cellular  customers  have  gone 
from  zero  to  more  than  10  million.  There  are 
more  than  4.7  million  cellular  customers  in 
Europe  and  nearly  2.5  million  in  the  far  east 
including  1.5  million  Japanese  cellular 
customers.  Paging  customers  number  in  the 
tens  of  millions  around  the  world.  In  fact, 
BellSouth's  paging  companies  serve  more  than 
1.4  million  pagers  worldwide. 

These  figures  prove  the  popularity  and  rapid 
growth  of  v^reless  communications  services, 
at  least  among  business  consumers  and  those 
in  higher  income  brackets.  Projected  figures 
for  personal  communications  services  are 
even  higher.  Many  studies  predict  at  least 
40  million  wireless  users  in  the  U.S.  alone  by 
the  year  2000,  and  some  say  as  many  as  1 15 
million.  This  market  could  produce  an  annual 
$50  billion  in  service  revenue. 

Since  1989,  regulators,  manufacturers  and 
carriers  around  the  world  have  been 
exploring  ways  to  bring  wireless  services  to 
more  customers,  with  more  viiriety  and  at  a 
lower  price. 


Much  of  the  emphasis  in  these  explorations 
has  been  on  new  technologies  and  networks 
such  as  digital  cellular  systems,  microcell 
systems,  and  v^reless  PBX. 

2.1    Digital  Cellular 

The  conversion  to  digital  cellular  offers  more 
than  just  capacity,  it  means  additional 
capabilities  and  capital  cost  reductions.  To 
the  customer  it  can  mean  increased 
transmission  quality,  fraud  protection  and 
privacy.  For  these  reasons  digital  conversion 
will  occur  in  cellular  markets  of  all  sizes. 

There  are  several  digital  cellular  standards 
now  being  implemented  around  the  world. 

In  North  America  -  Toronto,  Chicago,  New 
York,  Los  Angeles  and  South  Florida  are 
operating  or  preparing  to  offer  TDMA  digital 
cellular  service.  A  TDMA  systems  is  also  in 
operation  in  Hong  Kong. 

GSM  systems  are  being  planned  or  operated 
in  the  U.K.,  Italy.  Germany,  Sweden,  Pnuice, 
Australia,  Finland,  Norway,  Switzerland, 
Denmark,  New  Zealand  and  other  countries 
around  the  world. 

Research  is  also  under\va>'  on  E-TDMA  and 
CDMA.  These  two  advanced  digital  access 
technologies  are  expected  to  offer  capacit>' 
increases  of  up  to  twenty  times  that  of  today's 
analog  cellular. 
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2.2  Microcells 

Experiments  with  microcell  integration  into 
existing  cellular  networks  have  demonstrated 
that  this  is  an  excell  nt  technology  for 
increasing  both  capacity  and  coverage  in 
previously  hard  to  reach  areas  such  as  in- 
building  and  in  usage  dense  areas. 

Microcells  also  have  the  added  benefit  of 
providing  capacity  increases  without  having 
to  change  subscriber  units. 

Cell  site  size  is  so  small  in  Argentina  and  Hong 
Kong  that  these  systems  already  closely 
resemble  microcell  personal  communications 
networks.  And  DCS  1800  systems  being 
designed  for  Germany  and  other  European 
markets  will  use  mini  basestations  and 
microcell  size  coverage  areas. 

2.3  Wireless  PBX 

Manufacturers  around  the  world  are 
exploring  hardware  solutions  for  wireless  PBX 
needs.  The  Digital  European  Cordless 
Telephone  (DECT)  standard  is  a  popular 
solution  in  Europe.  Local  exchange  carriers 
such  as  BellSouth  in  the  southeastern  United 
States  are  also  developing  wireless  central 
office  solutions  to  meet  these  sames  needs. 

BellSouth  is  trialing  various  wireless  Essx^* 
solutions  in  its  Atlanta  and  Birmingham 
headquarters.  The  company  has  also 
tentatively  planned  a  customer  trial  of 
wireless  Essex™  for  early  in  1993.  The  target 
architecture  is  a  wireless  controller  located 
within  the  network  and  basestations  and 
handsets  sold  as  CPE. 

3.      Market  and  User  Trials 

Though  these  technological  advances  are 
important  to  the  evolution  of  wireless  service, 
market  research  and  common  sense  tells  us 
that  the  user  is  blind  to  these  questions  of 
technology.  They  are  interested  in  services. 
Recently  more  carriers  and  manufacturers 
have  begun  examining  the  variety  of  services 
to  be  provided  by  certain  technologies  and 
their  appeal  to  the  public. 


BellSouth's  Personal  Communications  Services 
trial  in  Orlando,  Florida  was  designed  to 
measure  and  understand  the  demand  for 
different  new  wireless  services  and  to  analyze 
the  impact  of  new  services  on  existing 
services.  The  trial  was  conducted  in  two 
phases. 

3.1    Demand  Assessment 

The  first  phase  assessed  consumer  and 
business  demand  for  wireless  services 
including  cellular,  PCS,  paging  and  cordless 
telephone.  This  pure  marketing  research  was 
conducted  in  Orlando  and  Indianapolis,  The 
1174  participants  experienced  a  simulated 
customer  purchase  process.  They  were 
exposed  to  ads,  newspaper  articles  and  word- 
of-mouth  video  tapes,  shopped  in  a  "retail 
store"  or  experienced  a  business  to  business 
sales  call,  and  then  were  asked  to  assess  the 
probability  that  they  would  purchase  any 
wireless  service  including  four  test  services: 
DriveAround  PCS™,  WalkAround  PCS™, 
OutBound  PCS™,  and  Cordless  Phone  Plus™  & 
EnZone  Service™.  Cellular  awareness  and  use 
by  the  research  participants  were  also 
tracked. 

Results  of  this  phase  show  that  the 
introduction  of  PCS  will  mean  a  faster  take  up 
on  all  wireless  services.  This  means  that 
rather  than  creating  an  entirely  new  market, 
PCS  will  accelerate  the  rate  at  which 
customers  who  might  normally  purchase 
current  cellular  services  will  purchase 
wireless  services  of  all  types. 

BellSouth  does  not  believe  that  this  implies  a 
cannibalization  of  cellular  business.  In  all 
likelihood,  cellular  carriers  will  be  selling 
many  of  these  Personal  Communications 
Services  using  existing  or  digitally  evolved 
cellular  systems. 

3.2    Usage  Satisfaction 

The  second  phase  of  the  trial  was  simulated 
on  the  BellSouth  Mobility  cellular  system  in 
Orlando,  Florida  using  modified  Motorola 
MicroTACs™.  Seven  hundred  and  fifty  users 
were  provided  with  free  phones  for  nine 
months  and  billed  monthly  for  one  of  three 
levels  of  Personal  Communication  Services. 
Sales  were  promoted  through  a  publicity 
campaign  and  handled  by  a  direct  sales  force. 
Service  was  priced  according  to  level  of  PCS 
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service  and  all  were  less  e\pensi\'e  ihun 
cellular.  Two  price  plans  were  offered  for 
each  service;  a  standard  raie  and  a  package 
service  which  included  a  base  rale  and  120 
minutes  of  use. 

DriveAround  PCS  offered  fully  mobile 
cellular- type  service  without  roaming  and 
was  priced  15%  below  cellular.  WalkAround 
PCS,  two-way  calling  with  no  hand-off,  was 
30%  less  than  cellular  and  OutBound  PCS,  one- 
way calling  with  no  hand-off,  was  50%  less 
than  cellular.  The  DriveAround  PCS  sold  out 
first,  but  all  services  were  sold  out  ahead  of 
schedule. 

One  result  realized  from  this  phase  of  the  trial 
is  that  wireless  customers  may  be  willing  to 
buy  a  service  with  less  features  than  regular 
cellular  -  but  only  at  a  significant  discount  to 
cellular.  At  prices  close  to  cellular,  customers 
want  fully  featured  cellular  service  with 
hand-off  and  roaming.  Other  issues  of 
concern  to  customers  are  transmission 
quality,  ubiquitous  coverage  areas  and  longer 
phone  battery  life. 

Another  significant  result  of  the  trial  and  the 
preceeding  market  research  was  an  indication 
that  PCS  equipment  must  be  in  the  $200-$300 
range  for  the  service  to  be  appealing  to  a 
large  market. 

This  trial  ended  on  September  16,  1992  and, 
interestingly,  most  of  the  trial  participants 
opted  to  keep  their  phone  and  convert  to 
cellular  services. 

4.      Intelligence  and  Interconnection 

In  the  future,  our  ability  to  interconnect  the 
various  new  technologies  and  services  being 
discussed  and  use  of  the  intelligent  network 
to  enrich  these  services  will  be  key  to 
providing  the  user  with  the  cal)  management 
features  necessary  to  true  24-hour  foilow- 
you-anywhere  communications. 

As  wireless  communications  continue  to  grow 
and  small  portable  devices  become  true 
consumer  items,  users  will  have  more  and 
more  need  to  manage  their  calls.  Business 
people  will  want  to  limit  personal  calls  during 
the  day  and  office  calls  on  weekends.  And 
most  users  will  want  to  divert  all  of  their  calls 


to  voice-mailboxes  at  some  time.  These  sorts 
of  management  needs  call  for  a  great  deal  of 
network  intelligence.  At  BellSouth  we  are 
exploring  ways  to  bring  Advanced  Intelligent 
Network  capabilities  into  our  wireless 
systems. 

In  the  U.S.  this  will  probably  mean  connection 
to  the  wired  intelligent  network  —  but  in 
countries  where  the  infrastructure  is  less 
developed,  it  may  be  more  effective  to 
integrate  the  necessary  intelligence  directlx' 
into  the  wireless  networks. 

Personal  Number  is  one  of  the  most  discussed 
intelligent  network  features.  This  service 
allows  a  caller  to  dial  one  number  and  be 
routed  to  the  proper  phone  -  home,  office, 
car  or  portable  —  depending  on  the  time  of 
day.  It  also  allows  the  caller  to  connect  to  a 
fax  machine  if  desired,  and  the  system 
defaults  to  voice  mail.  BellSouth  is  currently 
trialing  a  Personal  Number  Service 
constructing  on  the  AT&T  Service  Circuit  Node 
and  connected  to  the  cellular  MTSO. 

Intelligence  and  interconnection  of  v^red  and 
wireline  —  and  also  multiple  wireless  - 
networks  is  at  the  heart  of  what  the  customer 
is  expecting  from  personal  communications  in 
the  future. 

5.      Other  Applications  for  Wireless 

In  addition  to  providing  personal 
communications  types  of  services,  the  future 
of  wireless  communications  also  includes 
providing  wireless  solutions  in  traditionally 
wired  communications  situations.  An  excellent 
example  is  wireless  alternate  access  solutions. 

For  example,  a  PBX  within  a  building  can  be 
connected  to  a  large  directional  antenna  on 
the  top  of  the  building.  That  antenna  is 
served  by  a  local  cellsite  which  sends  signals 
directly  to  interexchange  carriers  or  to  the 
PSTN.  Again,  digital  conversion  c;\n  pro\  ide 
the  necessary  capacity  increases  to  use  the 
existing  cellular  spectrum  in  nicUiy  countries 
in  this  fashion. 
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6.      Mobile  Data 

It  is  impossible  to  leave  any  discussion  of 
future  wireless  communications  without 
mentioning  mobile  data.  Mobile  Data  is 
emerging  as  the  next  growth  area  of  the 
rapidly  expanding  wireless  communications 
industry.  In  fact,  wireless  data  networks  are 
where  cellular  was  eight  years  ago  -  poised 
for  dramatic  growth. 

A  critical  element  in  the  growth  of  mobile 
data  is  the  evolution  of  an  open  architecture, 
shared  pubic  mobile  data  network.  This  kind 
of  network  is  a  vast  improvement  over 
private  mobile  data  networks  because  it 
lowers  costs  since  they  are  shared  by  a  large 
public  user  base,  provides  greater  flexibility 
since  an  open  architecture  allows  unlimited 
terminal  equipment  choices,  and  moves  the 
need  for  spectrum  coordination,  network 
management  and  maintenance  from  the  end- 
user  to  the  network  operator. 

Public  mobile  data  networks  based  on  the 
Mobitex™  technology  are  already  being  built 
in  the  United  States,  the  United  Kingdom,  the 
Netherlands,  Finland,  and  Norway  -  and 
similar  networks  are  under  consideration  in 
most  of  the  rest  of  western  Europe,  parts  of 
Latin  America  and  Australia. 

In  the  future,  the  lines  between  wireless  data 
and  voice  will  become  much  less  pronounced 
and  may  ultimately  disappear.  Customers 
are  interested  in  communications  solutions, 
and  wireless  carriers  will  integrate  the 
technologies  and  networks  necessary  to 
provide  those  solutions. 

6.  Conclusioii 

Though  technological  innovation  is  important 
to  the  evolution  of  wireless  systems. 
Customer  needs  should  be  the  driver  in  the 
development  of  wireless  systems  and  services 
for  the  future.  Technology  will,  in  the  end, 
evolve  to  meet  these  needs. 


Market  research  shows  that  future  wireless 
customers  will  want  more  varied,  more 
intelligent,  and  lower  cost  wireless  services. 
Through  capacity  enhancing  technolgies  such 
as  digital  conversion  and  microcells,  and 
integration  of  wireless  networks  v\ith  each 
other,  the  intelligent  network,  and  mobile 
data  systems  many  existing  wireless  carriers 
will  be  able  to  evolve  to  meet  these  needs. 
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Digital  Cellular  Opportunities  in  the  Pacific  Region 

Gary  Cannaltc,  Senior  Technical  Consultant 
Motorola 
Arlington  Heights,  USA 

ABSTRACT 

Analog  has  become  "the  A  word".  Many  technologists  don't  even  use  the  word  in  mixed 
technical  company  anymore.  "Digital"  is  the  "darling"  of  the  technical  and  even  comrnercial 
conimunities  these  days.  Let's  see  if  these  statements  are  deserved,  and  what  "digital"  could 
mean  to  wireless  cellular  telephony. 


It  should  first  be  established  that  virtually  all  signalling 
done  on  existing  analog  cellular  systems  is  actually  digital. 
So  bits  and  bauds,  frames  and  fields,  sync  and  lock,  error 
correction  and  codes,  etc.,  are  nothing  new  to  cellular. 
Therefore,  when  we  speak  of  analog  and  digital,  we  arc 
describing  the  nature  of  only  the  speech  or  end  user 
generated  information  signals  that  the  system  is  carrying 
between  the  end  users. 

When  most  of  us  think  of  "digital",  at  least  for  telephony, 
we  arc  thinking  of  the  Pulse  Code  Modulation  (PCM)  that 
has  served  telephony  for  many  years.  While  there  arc 
different  versions  of  PCM,  most  employ  a  64  Kbit  rate  to 
digitize  analog  signals  in  the  voice  frequency  spectrum  of 
300  to  about  3000  Hz,  We  quickly  redize  that  if  we  are  to 
achieve  as  many  "channels  per  Megahertz"  of  cellular 
spectmm  available  as  possible,  such  PCM  would  be  a  very 
poor  choice  for  the  analog  to  digital  (A  to  D)  process.  It 
simply  requires  a  wideband  channel  for  such  a  high  bit 
rate,  which  is  exactly  the  opposite  of  the  narrow  channels 
(real  or  "effectively"),  that  the  next  generation  of  cellular  is 
looking  for. 

This  requirement  points  us  in  the  direction  of  newer,  more 
sophisticated  A  to  D  processes,  operating  at  much  lower 
bit  rates.  PCM  can  be  considered  a  "brute  force"  process, 
having  virtually  no  "intelligence".  New  technology 
processes  operate  at  much  lower  bit  rates  and  are  properly 
called  Voice  Coders,  or  vocoders  for  short  While  they 
provide  the  A  to  D  function,  they  arc  specifically  designed 
to  operate  with  analog  y^ice  signals  as  an  input  and  output, 
which  is  why  they  are  called  vocoders.  Present 
technology  vocoders  (there  are  several  types),  operate  in 
about  the  8  to  13  Kbit  range.  Obviously,  if  they  are  to 
sound  reasonably  as  good  as  "standard"  64  Kbit  PCM, 
each  vocoder  "bit"  must  cany  much  more  information  than 
a  PCM  bit.  Th?s  means  that  an  incorrectly  recovered 
vocoder  bit  will  have  a  much  larger  adverse  effect  on  the 
audio  quality.  To  minimize  this  effect,  it  is  common 
practice  to  employ  "Error  Correction  Bits"  in  the  vocoder 
process.  The  number  of  these  bits  generally  approaches 
the  aaual  vocoder  bit  rate. 

A  ramification  of  needing  the  Error  Correction  Bits  is  that 
they  represent  "overhead".  That  means  they  take  time  to 
send  and  receive,  yet  they  are  not  the  actual  "carrier"  of  the 
digitized  voice.  The  time  that  they  take  up  represents 
"throughput  delay",  meaning  that  the  recovered  analog 
speech  at  the  receiving  end  of  the  system  has  been  delayed 
in  time.  Typical  delay  times  for  present  vocoders  is  about 
0. 1  second.  The  significance  of  a  delay  that  long  is  that 
"echo"  signals,  returning  from  the  far  end  in  a  full  duplex 
system  (signals  can  pass  in  both  directions  at  the  same 


time),  will  be  very  annoying  to  the  person  speaking.  For 
this  reason,  echo  canceling  circuits  must  be  employed  on 
all  "talk  circuits"  employed  letween  the  Mobile  Telephone 
Switching  Office  (MTSO),  and  the  Public  Switched 
Telephone  Network  (PSTN).  This  requirement  is  likely  to 
remain,  far  into  the  future,  and  perhaps  forever. 
Therefore,  the  complexity  and  cost  of  echo  canceling 
should  always  be  factored  into  digital  cellular. 

There  is  one  more  issue  on  vocoders  that  should  be  noted. 
They  are  constantly  being  worked  on  to  "improve"  them. 
Improvements  are  primarily  in  the  areas  of  better  fidelity  to 
approach  analog,  lower  bit  rates  to  permit  more  users  per 
Megahertz,  versatility  to  digitize  signals  other  than  voice, 
and  more  "robusmess"  to  reduce  errors.  The  significance 
of  this  ongoing  effort  is  that  there  will  likely  be  "several 
generations  of  digital"  over  the  next  decade  or  so.  This 
will  cause  the  need  for  "mixed  systems",  to  operate  with 
end  user  terminals  using  different  technology,  depending 
on  when  they  were  purchased.  So  the  industry  will 
experience  transitions,  much  like  the  initial  "analog  to 
digital"  transition,  going  forward  in  time. 

That  ends  the  general  digital  "tutorial".  The  two  main 
reasons  for  the  transition  to  digital  are  the  greatly  increased 
capacity  it  promises  over  analog  (eventually  a  10  times 
increase),  and  the  capability  to  eventually  permit  "data"  to 
be  passed  between  end  users.  So  if  we  say  that  these 
exist,  by  some  means  and  to  some  extent,  then  we  can 
discuss  the  opportunities  that  they  could  bring  to  the 
Pacific  and  perhaps  other  regions. 

To  at  least  a  certain  extent,  when  we  think  of  "wireless", 
we  really  have  "moveable",  or  at  least  the  capability  to  use 
the  device  anywhere  we  want  to,  in  mind.  (Classic 
examples  of  this  would  be  commercial  radio  or  television 
sets  for  application  in  our  place  of  residence.  We  would 
like  to  simply  "plug  it  in",  anywhere,  and  have  it  work. 
The  word  "portable",  in  this  context,  means  that  I  could 
move  the  TV  from  the  living  room  to  the  bedroom  and  ii 
would  still  operate  well.  I  simply  need  a  source  of 
operating  power  wherever  I  place  the  set.  The  signals  that 
I  want  to  hear  and  see  are  brought  to  me  by  a  wireless 
medium,  providing  me  with  "placement"  flexibility  for  my 
device.  I  don't  have  to  wait  for  someone  to  come  and 
"connect  me"  to  some  central  distribution  point.  These  are 
important  aspects  of  "wireless"  that  we  tend  to  forget 
about.  Until,  that  is,  tlie  capability  is  taken  away.  Ask 
anyone  who  is  currently  "wailing  for  cable  TV"  in  their 
area  because  wireless  reception  is  either  poor  or 
nonexistent.  Many  people  would  not  even  consider  living 
in  a  residence  in  such  an  area. 
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It  is  time  to  think  of  telephony  in  the  same  tenns.  Right 
now,  telephony  has  "wired  and  wireless"  end  users.  Most 
users  are  wired,  both  at  home  and  where  they  work.  A 
small  percentage  (usually  less  than  5%  in  a  given  area),  are 
not  only  wired  at  home  and  work,  but  also  wireless  at 
virtually  all  points  between,  while  they  are  in  transit.  The 
operative  phrase  here  is  "in  transit".  We  have  a  mental 
(and  advertising)  image  of  wireless  telephony  end  users 
driving  or  walking  around,  conducting  business,  or  at  least 
staying  "in  communication  with  the  world",  while  they  are 
moving.  There  is  nothing  wrong  with  this  image.  In  fact, 
it  has  ^en  the  desired  one.  You  use  your  wired  phone 
when  you  are  near  it  and  your  wireless  one  when  you  are 
not.  The  problem  is,  not  everyone,  or  even  physical  place 
has  a  wired  phone. 

Every  non-wireless  connectivity  technology  requires  some 
form  of  conducting  "medium"  between  its  end  users  and 
its  distribution  point(s).  Traditionally  this  medium  has 
been  a  pair  of  copper  wires,  run  point-to  -point  (but  rarely 
"as  the  crow  flies"),  between  the  end  points.  This  works 
very  well,  as  long  as  the  end  points  are  not  too  far  apart. 
The  copper  wires  are  even  used  to  bring  operating  power 
to  the  end  user's  phone,  which  is  a  real  "plus"  during 
commercial  power  outages  since  the  phone  still  can  work. 
The  "problem"  is  the  copper  wire  itself.  It  can  be  the  last 
part  of  the  system  to  be  provided  and  is  typically  the  first 
part  of  it  to  fail.  It  is  fragile,  whether  run  underground  or 
overhead.  Its  "natural  enemies"  are  both  man  (accid[ental 
damage),  and  nature  with  its  destructive  forces  and  just 
plain  "wear  and  tear".  And,  of  course  as  the  number  of 
users  per  unit  of  area  becomes  nwre  and  more  sparse,  wire 
becomes  less  and  less  cost  effective.  Fibre  optics  are  not 
very  effective  for  "line  per  subscriber"  applications 
typically  done  with  wire.  They  require  "carriers  and 
modulation",  much  the  same  as  radio,  while  still  needing  a 
point-to-point  physical  connecting  medium,  which  does 
not  bring  operating  power  to  the  end  user  instrument. 
Therefore,  fibre  optics  are  generally  not  considered  to  be  a 
reasonable  alternative  to  wire. 

Non- wireless  connectivity  is  virtually  always  time 
consuming.  It  can  take  months  and  even  years  to  "wire" 
phones,  even  after  the  decision  has  been  made  to  do  so. 
Such  delays  are  not  always  limited  strictly  to  rural  areas. 
Dense  urban  areas  have  been  shown  to  take  long  times  as 
well.  Some  of  the  large  Eastern  European  cities  that  have 
just  recently  been  "opened"  to  the  world,  exposing  an 
amazing  lack  of  telephone  lines  and  telecommunications 
circuits  are  examples  of  the  glacial  time  periods  needed  to 
wire  them.  Some  of  them  talk  in  terms  of  "the  next 
century"  before  everyone  who  wants  just  basic  phone 
service  can  have  it. 

Finally,  there  is  the  inevitable  need  for  "temporary" 
telephone  service.  There  never  seems  to  be  a  shortage  of 
natural  disasters  andybr  "special  events"  that  take  place  in 
an  area  that  normally  does  not  require  phone  service,  or 
worse  yet  has  had  phone  service,  and  is  now  suddenly 
without  it.  Recent  (1992)  disasters  in  Hawaii  and  Rorida 
are  classic  examples  of  areas  that  have  been  hurt  badly  by 
lack  of  basic  telephony  that  has  still  not  been  completely 
restored.  The  PSTN  was  not  devastated  by  these  events. 
It  was  the  line  per  subscriber  connections  that  were 
destroyed  and  will  require  brutally  long  times  to  restore. 
In  such  cases,  a  "rapid  deployment"  telephone  system, 
which  may  be  made  operational  very  quickly,  and  then 
taken  out  and  moved  to  the  next  "requir  inent",  or  left  to 
serve  a  new  unpredicted  market,  is  highly  desirable. 


Therefore,  needs  seem  to  exist  for  temporary  and  even 
permanent  wireless  telephony  that  can  be  rapidly  and  cost 
effectively  employed.  The  problems  have  been  lack  of 
capacity  and  the  need  for  a  separate  switching  center  for 
the  cellular  wireless  technology  of  "today".  But  we  must 
consider  our  application.  For  the  most  part,  we  are  not 
trying  to  serve  moving  subscribers.  That  eliminates  the 
need  for  "handoffs"  (the  need  to  switch  calls  in  progress 
from  one  cell  coverage  area  to  another),  which  is  one  of 
the  primary  reasons  for  needing  a  special,  dedicated 
cellular  switching  center.  The  users  are  essentially  "fixed" 
in  location,  at  least  down  to  a  particular  home  or  building 
area.  New  digital,  and  yes  even  (gasp),  analog  techniques 
are  providing  cellular  systems  with  capacity  capability 
increases  of  from  3Q0  to  1000%,  So  if  a  completely 
standard  existing  PSTN  switch  could  "run"  the  system, 
complete  with  billing,  we  would  have  virtually  every 
"building  block"  needed  to  put  a  system  together.  The 
only  thing  we  could  probably  never  have  is  "a  radio 
channel  per  subscriber".  However,  a  PSTN  end  office 
switch  operates  on  a  "line  per  subscriber"  basis.  This 
creates  a  fundamental  difference  which  must  be  addressed. 
This  difference  is  resolved  by  employment  of  a 
commercially  available  device  called  a  Digital  Loop 
Concentrator,  or  DLC.  The  DLC  takes  standard  line  per 
subscriber  analog  loop  circuits  from  a  PSTN  switch,  and 
converts  them  to  standard  24  channel  1.544  Mbps  or  30 
channel  2.048  Mbps  digital  PCM  span  line  formats.  In  the 
process,  it  can  concentrate  a  large  number  of  loops  into 
fewer  span  hnes  than  would  normally  be  needed  So 
while  any  loop  connected  to  the  DLC  can  be  sent  over  the 
span,  not  all  can  be  handlod  at  the  same  time.  The 
concentration  ratio  determines  what  percentage  can  be  used 
at  the  same  time.  At  the  other  end  of  the  span  line(s),  a 
standard  channel  bank  will  return  the  digital  PCM  to  the 
analog  domain. 


By  now,  it  should  be  somewhat  obvious  that  we  are 
atteniptLng  to  create  a  type  of  cell  site,  to  serve  "fixed 
location"  users.  We  would  want  as  high  a  capacity  as 
possible  because  we  axe  targeting  the  traditional  fixed 
location  end  user  rather  than  the  typical  cellular  system 
nx)bile  user.  There  ate  usually  more  fixed  location  users 
than  "mobiles,  and  they  tend  to  have  different  usage 
habits,  namely  more  calls,  of  longer  duration.  We  would 
want  the  cell  site  radios  and  the  heart  of  the  end  users 
telephone  to  be  standard,  high  volume,  low  cost,  cellular 
equipment  of  some  type.  Cellular  wireless  end  user 
phones  are  lower  in  cost  than  any  other  form  of  wireless 
phones.  Call  delivery  to  the  end  users  will  be  via  the 
PSTN  end  office.  It  will  place  ringing  voltage/signal  on 
the  dedicated  subscriber  loop.  We  will  need  a  relatively 
simple  computer  and  data  base  to  detect  that  signal  and 
convert  it  into  a  command  for  the  cell  site  to  page  that  unit 
on  the  cell's  control  channel.  Wc  would  use  a  different 
control  channel  frequency  from  a  mobile  cellular  system, 
so  only  our  fixed  units  would  monitor  it  and  "hear"  these 
pages.  This  technique  also  keeps  true  mobile  units  from 
"locking"  to  our  fixed  system  control  channel  and 
attempting  to  enter  this  system  which  cannot  support  them. 
(We  have  no  data  base  for  the  mobile  system,  nor  a 
dedicated  switch  for  it).  For  call  originations  from  our 
fixed  users,  the  system  simply  activates  the  dedicated 
subscriber  line  for  that  number  by  completing  the  loop 
circuit  and  causing  loop  current  to  flow,  just  as  a  standard 
wired  phone  does.  Our  computer  and  data  base  would 
then  deliver  the  dialed  digits  from  the  originating  end  user. 
The  end  office  would  perform  billing  on  this  based  on  the 
number  called  and  duration  of  the  call  etc.  The  procedure 
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is  exactly  the  same  as  for  wired  phones  into  this  office. 
Indeed,  \his  office  cannot  tell  which  phones  it  services  are 
physically  wired  to  it  and  which  are  wireless.  That  is  the 
whole  idea. 

The  bottom  line  here  is  a  "marriage"  between  the  wired  and 
wireless  technologies  of  today  and  tomorrow,  having  each 
do  what  it  does  best.  A  typical  wired  loop  to  a  home  is 
rarely  used  more  than  5%  of  the  time.  A  business  phone 
might  be  used  as  heavily  as  10%  of  the  time.  The  rest  of 
the  linie,  the  wired  loop  just  lays  there,  vulnerable  and 
corroding.  The  old  "party  line"  (several  users  time  sharing 
a  single  loop)  was/is  a  poor  solution  since  a  single  circuit 
cannot  provide  any  trunking  efficiency.  When  any  user 
can  use  any  channel,  and  the  number  of  channels  can  be 
made  large  (over  100),  efficiency  is  raised  tremendously, 
making  blocking  quite  low  for  even  a  large  number  of 
users  per  channel  (at  least  10  and  perhaps  as  high  as  20). 
Existing  analog  cellular  techniques  can  provide  at  least  a 
hundred  channels  per  cell  and  the  promised  digital 
techniques  will  permit  even  much  higher  numbers  of 
channels.  The  cost  of  a  cell  site,  much  like  that  of  any 
fixed  telephony  "plant"  is  reduced  dramatically  when  a 
common  location  and  its  associated  common  equipment  arc 
shared  by  more  and  more  individual  circuits,  of  any  type. 


The  concept  is  relatively  simple.  It's  a  PSTN  switch 
connected  direcdy  to  a  cellular  base  site,  connecting  the 
end  users  to  "the  network".  It  can  be  deployed  very 
quickly  (probably  a  month  or  so),  and  all  the  wireless 
phones  in  its  domain  become  operational  at  the  same  time 
if  the  area  is  "preloaded"  with  subscriber  units.  These 
units  arc  cellular  in  nature,  using  small  power  supplies  and 
batteries  for  operational  power.  Short  of  the  network  or 
cell  site  "going  down",  there  isn't  much  that  can  knock  the 
system  out.  It  can  "precede"  wire  in  "boom"  areas.  It  can 
be  used  "instead"  of  wires  where  the  population  density 
may  never  justify  sparse  long  lines.  It  can  "replace"  wires 
after  a  disaster,  until  normal  service  is  restored.  There 
really  isn't  much  it  can't  be  used  for  with  respect  to 
telephony.  Typical  "data"  (FAX  etc.)  passes  nicely  over 
analog  cellular  channels  and  the  new  digital  techniques  arc 
being  designed  with  data  in  mind. 

We  should  recognize  this  as  a  new  telephony  "tool"  that  is 
starting  to  be  applied  alrcady  in  some  countries.  The  tool 
can  only  get  even  bigger  and  better  as  the  digital  cellular 
technologies  begin  coming  on  line  and  "maturing"  with 
respect  to  size,  cost,  and  performance.  "Standard"  cellular 
will  drive  those  issues,  and  since  the  concept  is  applicable 
to  any  cellular  technique,  the  technology  chosen  can  be 
literally  the  one  that  niakes  the  most  sense  for  a  particular 
country  or  application,  ''all  things  considered".  That's  a 
rather  nice  jwsition  for  a  "decision  maker"  to  be  in. 
Usually  it's  just  the  opposite  and  they  have  a  gun  pointed 
to  their  heads. 
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1 .  ABSTRACT 


This  paper  describes  the  first  hybrid  (satellite  and  ground  based)  cellular  telephone 
eyetem  to  be  proposed  to  the  United  States  Federal  Communications  Commission  (FCC). 
Costs  are  projected  to  be  remarkably  low,  for  example,  the  satellite  cost  per  phone 
call  will  be  less  than  one  cent  per  minute.  The  system  will  cover  vast  areas  and 
provide  new  features  including:  compressed  video,  paging,  high  speed  fax,  high  speed 
data,  position  determination,  and  improved  quality  voice-all  using  the  uarcm  basic 
transceiver.  Calls  can  be  placed  or  received  anywhere  in  the  United  States  with  a 
small,  very  low  p3wer  handset  using  the  satellite  in  remote  areas  and  ground  cells  in 
congested  areas. 


IliTRODUCXI(»r 

The  Hybrid  Personal  Communications  System  (HPCS) 
concept  described  in  this  paper  offers  a 
low-cost  solution  to  many  application  and  end 
user  requirements  for  wireless  personal/mobile 
communications  which  are  presently  either 
grossly  under  served,  served  only  at  a  very  high 
price,  cannot  be  totally  served  by  one  provider, 
or  for  which,  without  this  HPCS,  stand  no  chance 
of  being  met. 

This  system  concept  is  larger  and  more 
comprehensive  than  any  single  radio-based 
personal  communications  system  or  service  ever 
before  proposed  to  the  FCC.     In  terms  of 
potential  U.S.  subscribers,  it  is  larger  than 
the  current  capacity  of  all  the  existing 
cellular  systems  combined,  plus  all  the  proposed 
MSS/RDSS  satellite  systems,  even  if  all  were 
operated  together  as  one  huge  domest \c 
space/ground  radio  communications  netvork. 

SYSTEM  FEATURES 

Specific  features  of  Celsat*s  HPCS  include  the 
following; 

One  small,  low  cost,  lightweight,  low  power 
mobile  telephone  provides  high-quality  digital 
voice  using  satellite  cells,  grounds  cells,  or 
micro  cells. 

Highest  speed  mobile  system: 

•  Fax  (Group  3  or  Group  4) 

•  Data  (bandwidth  on  demand  up  to 
144K  bits/sec) 

Compressed  video: 

•  Picture  phone 

•  Other  specialized  applications 
Accurate,  real  time  position  determination 
Privacy 

Lowest  RF  Power  -  0.1  watt  (average)  for  a  voice 
call 

Broadcast  capability  -  U.S.  or  regional 

•  Music,  news,   information,  compressed 
video,  paging 

The  system  example  given  in  this  paper  assumes 
operation  over  the  United  States  utilizing  the 
frequency  bands  of  1610  to  1626.5  MHz  and  2483.5 
to  2500  MHz.     More  generally,  the  performance 
parameters  and  features  can  be  achieved  with 
suitable  bands  carefully  selected  in  the  range 
of  1  to  3  GHz  and  over  typically  vast 
territories  anywhere  in  the  world. 


Celsat*8  technology  allows  a  dramatic 
breakthrough  in  PCS  (or  FPLMTS)  economics.  The 
satellite  provides  very  high  capacity  coverage 
of  "thin  routes"  (rural  and  remote  areas)  at  the 
lowest  cost  possible,  thus  giving  all  U.S. 
citizens  access  to  PCS.     Celsat*8  hybrid  system 
allows  a  unique  trade-off  between  ground  and 
space  capacity  unavailable  in  other  systems. 
Since  the  satellite  provides  universal  roaming, 
this  trade-off  permits  the  lowest  coat 
deployment  of  the  ground  system.  Specifically, 
because  of  poorer  propagation  in  the  2.0  GHz 
band,  PCS  systems  will  typically  require  more 
cells  than  conventional  cellular  at  900  MHz. 
However,  Celsat's  HPCS  requires  ground  cells 
only  to  meet  demand  and  not  to  provide  for 
remote  coverage.     This  results  in  not  only  the 
lowest  cost,  but  also  superior  coverage  and 
seamless  roaming . 

Celsat's  HPCS  will  also  achieve  a  new  standard 
of  spectral  utilization  and  efficiency  —  over 
56,000  voice  circuits  serving  the  U.S.  in  the 
first  generation  space  subsystem  alone.  This 
space-only  capacity  exceeds  competing  systems  by 
an  order  of  magnitude.     In  addition,  and  in  the 
same  spectral  allocation,  a  massive  ground 
network  (in  excess  of  1,000,000  voice  circuits) 
can  be  built. 

BACKOROUND 

The  continuing  and  seemingly  insatiable  demand 
for  conventional  cellular  services,  alone,  is 
indisputable  —  the  need  for  more  and  improved 
personal,  portable  and  mobile  cellular  services 
is  also  growing,  with  no  end  in  sight  in  many 
markets.     As  the  many  applications  for  mixed-use 
and  even  single  purpose  voice,  data,  and 
position  determination  services  unanimously 
attest,  there  exists  a  similarly  undisputed, 
demand  for  such  basic  services  in  certain 
applications  for  which  satellite  technology 
offers  the  onlv  satisfactory  solution. 

As  for  the  shortcomings,  each  planned  or 
existing  wireless  personal /mobile  system  and/or 
technology  has  one  or  another  major 
disadvantage.     For  example,  both  the  proposed 
mixed-use  MSS/RDSS  mobile  satellite  systems  and 
existing  ground  cellular  telephone  systems  fall 
far  short  of  the  capacity  needed  to  satisfy  even 
existing  demand,  let  alone  the  more  contemporary 
requirements  anticipated  for  later  this  decade 
and  on  into  the  early  21st  century.  Current 
wireless  transmission  and/or  multiplexing 
schemes  either  permit  only  packet-type  data 
transfer,  or  otherwise  lack  the  continuity 
necessary  for  high  speed  transactions.     None  of 
the  emerging  ground-based  technologies  offers 
ubiquitous  coverage;  conventional  analog 
cellular  cannot  offer  privacy;  satellite-based 
paging  cannot  offer  voice  communications  or 
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significant  other  information  delivery;  neither 
cellular  nor  PCN  offers  position  determination; 
initial  PCN  systems  and  cellular  subscribers 
cannot  automatically  receive  communications 
while  outside  their  home  system  area;  both  MSS 
and  ground  cellular  systems  are  expensive  to 
use;  neither  today* s  conventional  cellular  nor 
MSS  can  reliably  transmit  asynchronous  data  or 
data  at  bit  rates  above  9600  bps;  and  ground 
cellular  suffers  from  frecjuently  dropped  and 
blocked  calls,  and  noise  interference.  These 
are  among  the  most  significant  limitations  — 
all  of  which  can  be  removed  with  HPCS. 

Finally,  while  spread  spectrum  code  division 
multiple  access  (SS  CDMA  or  "CDMA")  technology 
would  bring  substantial  relief  to  cellular '8 
privacy,  noise,  dropout  and  capacity  problems, 
the  cellular  industry  has  yet  to  recover  its 
investment  in  analog  systems  and  therefore  will 
probably  change  only  in  areas  of  saturation. 
There  is  still  a  significant  probability  that 
the  industry  ultimately  will  split  its  system, 
conversions  between  TDMA,  CDMA  and  yet  other 
alternatives  including  NAMPS.     As  a  result,  at 
worst,  CDMA  might  be  passed  over  as  the  cellular 
technology  of  choice;  at  best,  it  will  be 
adopted  in  only  a  fraction  of  the  nation* s 
cellular  systems  resulting  in  either  a  high 
degree  of  incompatibility  or  the  need  for 
expensive  dual  mode  transceivers. 

Several  of  the  proposed  mobile  satellite  service 
applications,  on  the  other  hand,  plan  to  use 
CDMA,  but  their  respective  system  designs  lack 
sufficient  capacity  to  achieve  maximum  cost 
effectiveness  in  terms  of  their  ability 
potentially  to  reduce  the  cost  of  handsets  and 
supporting  infrastructure  components.  While 
deployment  of  CDMA  in  PCN  networks  could 
possibly  ensure  a  role  for  CDMA  technology,  the 
capital  intensiveness  required  to  achieve 
satisfactory  coverage  in  stand-alone  PCN  systems 
leaves  its  economic  viability  yet  to  be  proven. 

Together,  these  trends  and  developments 
substantiate  Celsat*s  position  that  many  present 
and  near  future  personal/mobile  services  and 
market  applications  —  many  of  which,  either  for 
lack  of  coverage,  capacity,  or  functionality, 
cannot  be  served  at  all  by  existing  or  proposed 
alternative  systems  —  could  be  served  very 
efficiently  by  one  super  high  capacity,  hybrid 
space/ground  CDMA-based  digital 
telecommunications  network  capable  of  a  broad 
range  of  data  rates  and  functions.     Celsat  has 
designed  such  a  system. 

The  system  architecture  described  in  subsecjuent 
pages  is  unique  and,  to  Celsat* s  knowledge,  has 
never  been  previously  proposed.  This 
configuration  of  high  technology  elements, 
results  in  superior  performance,  seamless 
communications,   low  cost  and  other  functional 
capabilities  heretofore  not  attainable.  Other 
configurations  might  be  feasible,  but  Celsat  has 
no  knowledge  of  any  that  would  be  as  well  suited 
to  a  super  high  capacity  HPCS. 

Section  1  presents  an  overview  of  Celsat *s 
Celstar  HPCS.     Section  2  provides  a  discussion 
of  Celsat *s  approach  to  the  use  of  CDMA.  Some 
basic  orbit  considerations  are  given  in 
Section  3. 

1.         CELSTAR  HYBRID  CONCEPT  CVERVIEW 

The  Celstar  system  is  designed  to  set  a  new 
standard  of  service,  cost  effectiveness,  and 
spectral  efficiency  in  mobile  communications. 
The  system  will  provide  full  geographic  coverage 
(voice,  data,  picture,  compressed  video  and 
position  location)  for  mobile  users  anywhere 
within  the  United  States,  covering  rural  as  well 
as  metropolitan  areas.     Full  communications 
coverage  without  position  determination  will 


also  be  available  in  Hawaii,  Alaska,  and  the 
Virgin  Islands.     The  concept  promises 
significant  spectrum  management  advances  in 
terms  of  maximum  spectral  utilization  efficiency 
as  well  as  minimum  interference  generation  and 
susceptibility. 

The  key  to  the  ability  to  provide  this  range  of 
service  and  economy  is  a  satellite  system 
architecture  which  is  fully  complementary  to  and 
integrated  with  a  new  ground-based  cellular 
system  (see  Figure  1).     Together  they  form  a 
fully  compatible  and  complementary  hybrid 
space/ground 


Figure  1 .     The  Celstar  HPCS  Architecture 

cellular  network  se2Lmlessly  operating  in  the 
same  freq[uency  band  (see  Figure  2).     The  basic 
modulation  and  multiple  access  protocol  of  the 
Celstar  system  is  designed  to  fit  the  emerging 
standards  of  the  CDMA  ground  cellular  system, 
but  it  will  operate  in  a  new  frecjuency  band. 
High  density  metropolitan  areas  will  thus  be 
served  mostly  by  Celstar *8  ground-based  cellular 
nodes,   architecturally  similar  to  present 
practice.     Rural  areas,  where  ground  cellular 
service  is  not  economical,  will  be  served  in  the 
Celstar  system  by  a  network  of  "super-cells*' 
defined  by  the  ground  footprints  of  a  high  gain, 
multi-beam  satellite  antennas.     Eoth  utilize  the 
same  basic  user  handheld  ** shirt  pocket"  unit. 
Making  full  use  of  today* s  state-of-the-art  in 
large  multi-beam  satellite  antenna  design 
technology,   such  super  cells  are  ellipses  with 
dimension  that  vary  with  the  satellite/ground 
geometry  and  with  carrier  frequency.     The  axes 
of  such  ellipses  are  typically  on  the  order  of 
200  X  400  miles  and  the  entire  U.S.   is  covered 
with  an  array  of  149  such  satellite  super-cells. 
While  the  system  is  generally  capable  of 
operating  in  the  range  of  1  to  3  GHz,  one 
specific  freq[uency  band  design  example  is  given 
here,  to  wit: 

1.610  GHz  to  1.6265  GHz  (user  transmits) 
2.4835  GHz  to  2.500  GHz  (user  receives) 


Figure  2.  HPCN  Grounds-Cells 
Dispersed  Throughout  Space-Cell 
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The  overall  Celstar  KPCS  consists  of  the 
following  parte: 

<7s«r  Element 

User  Antenna 

Hear  omnidirectional 

User  transceiver 

Cotwnon,   SS  CDKA  waveform 

Commercial  voice  digital  coding/decoding 
technology 

Forward  error  correction  coding/decoding 

2-way,  rx  signal-sensing,  tx  power  level 
control 

Flexible  support  for  other  variable  rate 
data  services 

Position  presentation 

Ground  Blement 

Ground  nodes  (cell-sites) 

Spread  Spectrum  CDMA  cellular  telephone 
technology  transposed  to  new  carrier 
frequency  bands. 

Multilateration  position  determination 
Satellite  Element 
Satellite 

Geosynchronous  orbit 

State-of-the-art  large  (20  meter  diameter) 
UHF,  multi-beam,   imaging  antenna 

Extraordinary  circuit  capacity  by  virtue 
of  high  antenna  power  gain  and  large 
frequency  reuse  factor 

Multiple  (16)  K-band  backhaul  links 

2-way,  signal-sensing  tx  power  level 
control 

Multilateration  position  determination 

Satellite  hubs 

Ground  entry  "^ints  to  the  PSTN  or  other 
network 

Network  Control 

Maintain  log  of  each  subscriber's  current 
call(s),  address(s),  and  location 

Coordinates  optimal  allocation  between  ground 
and  satellite  resources 

Coordinates  transitions  between  cells, 
whether  satellite  ground  or  mixed. 
Coordinates  ground/satellite  resources  and 
relays  radio  position  determination  requests. 

A  key  feature  of  the  design  is  transparent, 
effortless  transition  between  ground  and 
satellite  relay  resources  as  a  user  roams  freely 
between  areas  covered  by  both  ground  and 
satellite  nodes,  and  areas  covered  only  by 
satellite  nodes. 

The  satellite  operates  at  geosynchronous  orbit. 
The  mobile  link  UHF  satellite  antenna  is  an 
imaging  feed  antenna,  that  is,  the  feed  plane 
structure  is  in  the  image  plane  of  the  antenna 
and  comprises  an  (diffraction  limited)  image  of 


the  ground  coverage  area,  such  as  the  United 
States  (see  Figure  3).     The  individual  feed 
elements  will  consist  of  either  isolated  (e.g., 
cupped,  half-wave  or  shorter)  dipoles  or  crossed 
feeds. 


Figure  3,     Celstar  Satellite 


The  individual  beam  footprints  of  the  mobile 
link  multi-beam  imaging  antenna  define  satellite 
cells  on  the  surface  of  the  coverage  area. 
Within  each  cell  and  between  cells,  all 
satellite  link  users  use  the  same  band  for 
transmitting  and  a  second  band  for  receiving. 
The  antenna  pattern  is  such  that  this  results  in 
an  effective  total  interference  level  from  all 
users  outside  of  any  given  cell  of  about  1.8 
times  that  from  the  users  of  the  same  cell 
alone. 

The  satellite  to  ground  hub  or  "backhaul"  links 
are  frequency  multiplexed,  with  as  many  as  10 
satellite  to  mobile  cells  served  by  a  single 
backhaul  link  and  ground  station.     This  makes 
possible  a  flexible  tradeoff  between  the  number 
of  ground  stations  to  be  built  and  distance  and 
cost  of  regional  landline  circuits.  The 
satellite  backhaul  (K-band)  antennas  have 
significantly  wider  beams  than  those  serving  the 
critical  UHF  mobile  links.     Therefore,  the 
satellite  backhaul  radiation  it.  in  effect 
"broadcast"  over  all  the  10  cells  comprising  a 
"backhaul  cluster".     Thuj,  with  the  same 
backhaul  broadcast  one  can  serve  one  ground 
station  or  many  throughout  the  service  area  of 
the  "backhaul  cluster".     The  preference  will 
vary  from  locality  to  locality,  depending  on 
local  landline  economics . 

Generally,  the  multiple  (10  or  less)  cells 
served  by  z.  .single  backhaul  link  will  be 
contiguous,   forming  a  "backhaul  cluster". 
However,   it  is  also  possible,   at  modest  K-band 
RF  power  cost,  to  provide  special  metropolitan 
multiplexes  that  serve  a  number  of  discontiguous 
metropolitan  areas.     Thus  for  example,   it  is 
possible  to  tie  New  York,  Los  Angeles,  Chicago, 
Houston,  Philadelphia,  etc.  together  on  a  single 
metropolitan  bus   (see  Figure  4).     The  primary 
mobile  service  for  these  areas  would  be  from  the 
much  smaller  ground  cells  and  nodes. 
Optionally,  however ,  the  Celsat  user  in  Los 
Angeles  could  select  satellite  links  (by  his/her 
dialed  prefix  code)   for  direct  (via  satellite) 
connection  to,   say/  a  New  York  destination, 
bypassing  long  distance  landline  charges.     it  is 
envisioned  that  only  one  such  "metropolitan  bus" 
would  be  provided. 
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Figurm  4,     Illustrative  HPCS  Metropolitan  Bus 

A  typical  voice  signal  can  be  traced  inbound 
from  a  mobile  user  through  the  various 
procttasing  stages  to  the  designated  ground  hub. 

The  analog  voice  wavefoxrm  is  first  encoded  using 
a  statfh-of-t he-art  voice  vector  encoding 
algorithm.     The  numerical  examples  will  be  based 
upon  4.8  kbps  CELP  encoding  which  is  expected  to 
be  practical  in  ASIC  within  several  years. 
Implementation  prior  to  such  time  could  use 
8  kbps.     It  is  one  of  the  very  important 
features  of  SS  CDMA,  however,  that  the  long-term 
impact  of  such  an  interim  design  change  is 
minimal.    Whenever  improved  voice  encoder 
perfomance  becomes  available  it  can  be 
incorpo>  ated  compatibly  into  the  SS-CDMA 
multiplex,  alongside  the  older  standard,  without 
sudden  obsolescence  of  the  older  user  units. 
The  more  favorable  call  rate  economics  may  then 
be  expected  to  encourage  a  gradual  obsolescence 
or  upgrading  of  the  less  efficient  older  units. 

The  4800  bps  digital  voice  bit  stream  is 
digitally  multiplexed  with  a  200  bps  order  wire 
and  control  functional  data  stream.     These  data 
are  used  for  supervisory  and  power  control.  The 
resulting  5000  bps  composite  baseband  is  then 
FEC  (Forward  Error  Correction)  encoded. 

The  baseline  for  the  present  design  calculations 
is  convolutional,   rate  1/3,  K«7  encoding,  with 
Viterbi  3-bit  soft-decision  decoding.     This  can 
be  implemented  in  multi-sourced,  single  chip, 
off-the-shelf  Application  Specific  Integrated 
Circuitry  {'•ASIC),  which  also  includes  full 
duplex  inter leaver/scrambler/descrambler,  error 
rate  monitoring,  and  phase  and  bit 
synchronization.     Error  rate  performance  is  1  In 
105  bit  errors  at  Eb/No      4.0  dB.     It  is 
anticipated  that  this  field  will  also  expand  in 
the  next  two  years,  particularly  in  the 
direction  of  low-rate  coding. 

The  signal  is  next  spread  spectrum  modulated 
according  to  the  unique  transmit  PRK  sequence 
assigned  to  the  particular  subscriber.  Talcing 
account  of  time-shift  options,  the  period  of  the 
basic  PRN  spreading  code  is  long  enough  that 
there  are  an  effectively  unlimited  number  of 
such  codes  so  they  may  be  permanently  assigned 
and  serve  as  unique  access  keys  for  each 
subscriber  mobile  unit.     In  order  to  take 
advantage  of  time-shift  address  coding  in  this 
way,  the  user  must  have  a  fairly  accurate  time 
base.     This  is  accomplished  by  requiring  each 
user  initially  to  synchronize  to  a  pilot  time 
reference  broadcast  from  each  ground  and 
satellite  node.     With  transit  time  delay 
compensation  this  initial  course  synch  system 
will  provide  absolute  time  at  the  user  within 
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about  2  msec,  independent  of  user  position 
within  any  given  satellite  cell.     The  PRN 
sequence  will  be  at  a  maximum  chip  frequency 
consistent  with  the  spectral  band  assignment, 
typically  1  to  1.3  Mbps  in  the  baseline  design. 

The  individual  epread  signal  is  now  amplified  by 
a  variable  gain  aunplifter  to  a  level  calculated 
in  the  power  control  unit  to  return  a  fixed 
signal  level  to  the  ground  hub.  This 
calculation  is  based  upon  the  observed  received 
signal  level  as  an  indicator  of  the  current  path 
loss.     If  the  path  level  variations  were  static, 
this  would  result  in  effectively  perfect 
compensation.     For  dynamic  variations  which 
occur  primarily  in  the  vicinity  of  the  mobile, 
such  as  going  behind  a  tree  or  building,  the 
downcoming  path  perturbation  information  is 
generally  less  than  a  microsecond  (1000  feet) 
late  when  it  reaches  the  mobile  receiver,  and 
may  be  another  microsecond  late  by  the  time  the 
precompen sated  signal  reencounters  the 
obstruction  on  the  return  path  to  the  hub.  So 
for  the  inbound  (mobile-to-hub)  path  as  well  as 
both  paths  for  the  ground  cellular,  very  fast — 
almost  perfect — path  compensation  is  achieved. 
For  the  outbound  (hub-to-mobile)  satellite  path 
on  the  other  hand,  the  sensing  signal  is  1/4 
second  late  by  tfte  time  it  arrives  at  the  ground 
hub  and  another  1/4  second  late  by  the  time  the 
pre- compensated  signal  reencounters  the 
obstruction  near  the  mobile  on  the  outbound 
path.     Thus,   for  the  outbound  path  (hub-to- 
raobile)  it  is  only  the  slow  path  variation 
components,   less  than  about  1  Hz,  that  are 
effectively  compensated  by  this  system. 

Finally,  the  spread-spectrum  signal  is  fed  to 
the  omnidirectional  mobile  antenna  and  radiated 
to  the  satellite. 

The  ground  hub  consists  of  a  number  of 
independently  assigned  and  operating  linear 
transceivers  just  like  that  at  the  mobile.  One 
of  these  is  assigned  to  each  active  mobile  link. 
The  demodulating  and  deprocessing  operations 
follow  on  a  one-to-one  inverse  basis  the 
corresponding  processing  and  modulation 
operations  described  for  the  transceiver. 

A  summary  of  the  satellite  key  link  parameters 
is  contained  in  Table  1. 
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The  antenna  is  of  a  larger  size  than  deployable 
antennas  used  conunercially  to  date,  but  it 
represents  no  major  new  technical  challenges. 
Several  U.S.  manufacturers  are  capable  of 
producing  the  required  antenna  to  the  necessary 
specifications  and  reliability.     The  rest  of  the 
payload  consists  of  conventional  "bent  pipe" 
transponder  technology,  albeit  there  are 
substantially  more  UHF  band  transponders  than 
are  typically  launched. 


In  the  unlikely  event  of  temporary  incapacity  of 
either  satellite  in  space,  the  other  active 
satellite  will  have  enough  reserve  power  to 
serve  the  entire  CONUS  with  nearly  60%  of  its 
normal  system  capacity.     CONUS  capacity /  even 
under  such  extreme  circumstances,  would  only 
drop  to  about  32,000  voice  circuits  or 
equivalent  capacity. 

2.  CELSTAR'S  USE  OF  CDMA 

Key  to  several  of  the  advances  in  the  proposed 
system  is  the  use  of  spread  spectrum  Code- 
Division  Multiple-Access  (CDMA). 

In  a  Frequency  Division  Multiple  Access  (FDMA) 
cellular  system,  as  under  the  present  standard, 
there  is  a  minimum  cluster  size,  N,   required  to 
insure  sufficient  geometrical  separation  between 
co-channel  users  to  avoid  unacceptable  co- 
channel  interference.     This  cluster  size  ranges 
typically  from  7  to  14  or  more  cells  depending 
on  propagation  topography.     The  significance  of 
this  from  a  spectral  utilization  efficiency 
standpoint  is  that  for  a  given  total  system 
allocation  bandwidth,  the  bandwidth  that  can  be 
used  in  any  one  cell,  and  therefore  the  number 
of  channels  that  can  be  accommodated  in  a  cell, 
is  inversely  proportional  to  N.     For  example, 
with  N=7,  only  one-seventh  of  the  total  system 
allocation  bandwidth  can  be  utilized  in  each 
cell. 

By  contrast,   in  the  Celstar  CDMA  system  the 
actual  cluster  number  is  1;  i.e.,  each  cell  uses 
the  full  channel  bandwidth.     Other  users  in  or 
near  the  same  cell  interfere,  but  not  fatally  as 
would  be  the  case  in  a  FDMA  system.     Rather,  the 
total  received  power  of  all  such  co-band  users 
interferes  as  random  noise,  attenuated  by  the 
directivity  of  the  antenna  beam  which  defines 
the  super-cells,  and  by  the  "processing  gain", 
that  is  the  ratio  of  total  bandwidth  to  user 
band-bandwidth. 

Multipath  is  perhaps  the  number  one  curse  of 
conventional  mobile  radio  telephone.  By 
contrast,   in  the  Celstar  system,  the  wide 
bandwidth  inherent  in  spread  spectrum  is  used  to 
resolve  the  various  components  of  multipath,  and 
enable  them  to  be  combined  constructively,   in  a 
three-fold,  delay  tracking  RAKE  receiver  to 
provide  a  high  degree  of  immunity  to  fading. 
This  principle  has  been  demonstrated  by  Qualcomro 
with  great  success  in  the  recent  series  of 
ground  cellular  CDMA  field  trials  in  San  Diego. 
(See  "Next  Generation  Cellular  -  Results  of  the 
Field  Trials,"  CTIA,  December  4-5,  1991, 
Washington,  D.C. ) 

The  same  RAKE  mechanism  provides  the  basis  for 
soft  handover,  with  enhanced  signal  performance 
at  the  critical  maximum  range  by  utilizing  the 
two  nearly  equal  signals  from  the  two  (or  three) 
competing  transmitters  and  beams  as  components 
of  a  time  diversity  pair  (or  triad). 

This  has  also  been  demonstrated  effectively  in 
the  above  referenced  San  Diego  CDMA  cellular 
field  trials. 

In  Celstar  the  total  bandwidth  for  each  link  is 
first  divided  into  1.25  MHz  subbands.  Each 
sufcband  in  each  cell  is  then  shared  by  about  40 
Simultaneous  users  using  Code  Division  Multiple 
Access.     This  has  several  important  advantages: 

1.  It  is  compatible  with  the  emerging 
standard  for  ground  cellular  CDMA. 

2.  The  resolution  provided  is  adequate  to 
support  an  RDSS  ranging  accuracy  objective 
of  300  yards  (normal  mode)  and  to  resolve 
the  major  components  of  urban  multipath. 


3.  The  lower  svtipliag  range  makes  feasible 
RAKE  impleme  .*ation  with  existing  DSP 
chips. 

4.  The  frecjuency  subband  separation  enables 
an  important  degree  of  flexibility  in 
management  of  narrow  band  (1.25  MHz) 
interference  either  to  or  from  the  Celsat 
system. 

CDMA  affords  special  advantages  with  respect  to 
both  generated  and  tolerated  interference. 

The  system  design,   for  both  the  ground-based  and 
satellite-based  links,   is  based  upon  a 
cumulative  interference  level   (noise  power 
spectral  density)  at  maximum  channel  loading, 
about  equal  to  or  somewhat  less  than  that  of 
thermal  noise  alone.     Both  up-link  or  outbound, 
and  down-link  or  in-bound  transmitters  are 
continuously  power  controlled  to  ensure  that 
each  user  link  continuously  and  dynamically  uses 
minimum  radiated  power  consistent  with  this 
criterion.     Thus,  the  worst  case  (i.e.,  under 
maximal  channel  loading)   interference  to  a 
narrow  band  user  would  be  less  than  3  dB 
degradation  of  absolute  sensitivity,  which  is 
quite  acceptable. 

One  of  the  important  side  benefits  of  spread 
spectrum  CDMA  is  the  flexibility  that  it  affords 
in  terms  of  baseband  services.     Frequency  or 
time  division  multiplex  structures  must  manage  a 
strategy  which  becomes  quite  complex  and 
inefficient  when  called  upon  to  accommodate  a 
diverse  and  dynamically  changing  mix  of 
different  base-bandwidth  services.     By  contrast, 
in  the  CDMA  mix,  there  are  no  such  constraining 
relations  between  the  baseband  services  other 
than  the  total  power  allocated  to  all  other  band 
sharing  services.     This  means,   for  example,  that 
it  is  possible  to  mix  services  ranging  from 
minimal  data  ranges  of,  say,  75  bps  to  fast  data 
or  compressed  video  of  up  to  144  kilobits  per 
second.     This  baseband  flexibility  will  become 
of  special  importance  to  the  Emergency  Radio 
Service,  which  may  be  called  upon  to  provide  a 
wide  range  of  baseband  service  ranging  from  slow 
physiological  monitoring  to  pictures  and 
compressed  video. 

While  the  art  of  voice  encoding  is  itself  well 
aged,  the  impact  of  powerful  microprocessor 
capabilities  and  the  concept  of  algorithms  such 
as  vector  quantization  have  triggered  a 
significant  resurgence  of  research  and 
breakthrough  results  in  recent  years.  High 
communications  quality  encoding  (almost  full 
intelligibility  but  with  slight  noticeable 
unnaturalness)  has  been  demonstrated  as  low  as 
2.4  kbps,  but  with  presently  unacceptable 
computational  complexity.     Efforts  to  simplify 
these  algorithms  and  reduce  them  to  ASICs  are 
showing  promising  initial  results.     Although  the 
immediate  next  generation  of  digital  cellular 
radio  may  utilize  existing  demonstrated  8  kpbs 
hybrid  encoding,  we  believe  that  commercial 
4  kbps  voice  ASICs  will  be  available  within  a 
few  years. 

The  Celstar  system  CDMA  approach  gracefully 
accommodates  such  anticipated  dynamic 
improvements  in  encoding  performance.  New, 
updated  user  sets,  taking  advantage  of  more 
powerful  encoding  algorithms  (and  either  reduced 
rates  or  improved  fidelity),  will  operate 
compatibly  in  the  same  wideband  RF  channel,  with 
sets  built  to  older  obsolescent  standards,  as 
well  as  other  diverse  data  and  picture  services. 
There  is  no  rate  compatibility  constraint,  only 
the  overall  signal  power  constraint.     This  CDMA 
system  is  designed  for  growth. 

Another  important  benefit  of  the  choice  of  SS 
CDMA  is  that  it  provides  for  almost  arbitrarily 
powerful,   low  rate  Forward  Error  Correction 
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coding  at  no  cost  in  terms  of  lost  circuit 
capacity.     In  FDMA  or  TDMA,  the  redundancy 
necessary  to  implement  such  coding  must  be  paid 
for  directly  in  terms  of  reduced  circuit 
capacity.     For  exsunple,  rate  1/2  FEC  coding 
(50%  redundancy)  reduces  the  number  of 
band-limited  allocatable  TDMA  or  FDMA  voice 
circuits  by  almost  1/2.     By  contrast,   in  CDMA, 
such  coding  does  not  reduce  the  number  of 
available  circuits,   in  fact,  to  the  same  extent 
(several  dB)  that  it  improves  the  system 
sensitivity  to  noise  and  interference,   it  also 
improves  the  tolerance  to  in-band  interference 
and  correspondingly  increases  the  number  of 
users  that  can  be  accommodated  in-band.  In 
other  words,  the  circuit  capacity  has  been 
improved  rather  than  sacrificed  due  to  FEC 
encoding.     In  effect,  the  redundancy  necessary 
to  support  FEC  is  already  there  in  CDMA,  and  may 
be  used  for  FEC  at  no  cost  in  terms  of  circuit 
capacity. 

Under  normal  circumstances  in  a  two-way 
conversation  each  user  is  active  only  35-40%  of 
the  time  (including  both  listening  periods  and 
pauses  between  utterances).     In  a  typically 
power  limited  communication  link,  this 
represents  a  potential  gain  of  4  to  4.5  dB  or 
increase  of  2.5  to  2.8  times  circuit  capacity, 
if  advantage  can  be  taken  of  these  gaps.  To 
capitalize  on  this  in  a  FDMA  system  leads  to  a 
rather  complex  and  limited,  centrally 
coordinated  dynamic  channel  reallocation  system 
such  as  TASI  or  DSI.     With  CDMA  on  the  other 
hand,  there  is  no  problem  of  channel 
reassignment — everyone  is  already  using  the  same 
channel.     Each  channel  then  needs  only  VOX 
control  to  turn  itself  off  between  utterances, 
independent  of  all  other  channels,  and  the  full 
4  to  4.5  dB  power  gain  is  realized.     When  a 
circuit  is  in  the  "off  mode,  means  must  be 
provided  to  maintain  spread  spectrum  chip 
synchronization.     However,  this  is  easily 
accomplished  at  negligible  power  cost  by  a  low 
power  "keep-alive"  signal  at  a  level  of  the 
order  of  10  dB  less  than  that  of  the  peak  "on" 
signal. 

In  the  Celsat  system  each  user  transmits  a 
wide-band,  code  spread  signal,   in  the  common 
allocated  subchannel  bandwidth,   1.25  MHz  for  the 
nominal  baseline  system.     In  order  to  isolate  a 
particular  user  signal  and  demodulate  the 
information  on  it,  the  receiver  must  recreate  a 
local  replica  of  the  pseudo-noise  signal  used 
for  spectrum  spreading  by  that  user,  and  adjust 
its  timing  to  exactly  match  that  of  the  incoming 
signal.     The  techniques  for  doing  so  are  well 
known.     Having  made  this  replica  timing 
adjustment,  the  receiver  inherently  has 
available  a  precise  estimate  of  the  time-of- 
arrival  of  the  signal.     In  order  for  the  spread 
detection  to  operate,  this  time  must  have  a 
precision  of  about  0.3  microseconds  or  300  feet 
of  range.     Additionally  it  is  planned  that  the 
user  clock  and  code  phase  would  be  locked  to  the 
received  pilot  signal  phase  from  his  controlling 
node,  thus  enabling  round  trip  delay,  or  range 
measurement.     In  conjunction  with  receptions  of 
each  user  signal  at  several  ground  or  satellite 
nodes  which  will  always  be  monitoring  the 
signal,  this  provides  the  basis  for  Celsat *s 
position  measuring  system,  capable  of  position 
accuracy  well  within  300  yards.     This  service  is 
available  at  very  little  added  system 
complexity,  at  very  low  cost,  and  without 
special  operator  requirements.' 


3.  ORBITS 

Celsat  has  completed  detailed  studi.es  and 
evaluated  the  tradeoffs  between  various  orbit 
possibilities  suitable  for  its  hybrid  proposal, 
including  LEO,  MEO  and  GEO  orbits,   and  selected 
GEO  as  the  clear  choice  notwithstanding  that 
several  other  potential  mobile  satellite  service 
providers  have  selected  both  LEO  and  MEO  orbits 
for  their  respective  space-based  mobile  service 
(see  Table  2) . 

Table  2 
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PROPOSED  SATELLITE  SYSTEMS 
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Celsat *s  choice  of  a  geostationary  orbit  yields 
much  greater  overall  space  capacity  at  a 
fraction  of  the  cost  of  LEO  or  MEO  systems.  A 
summary  of  the  relative  merits  of  GEO  vs. 
LEO/MEO  is  given  below. 


t/4  MC  ttm*  <M«r 

•  No  imptfcl  on  PAX  or  dMa 

•  OoMo't  cxmA  f*€  around  portion  of 
C«t«t«r  hybrM  n«tworh 

Pucm  «t  26C/mnut« 

66.900  U.S.  voioo  arcmta 

Contmoous.  24-hours  par  day  opwction 
with  on*  sM«M(ta  («220M) 


LvwMt  potv«r  (0.1  w«tti)  aubacfitw 
tianamrttar 


Earlwat  paxiWi  in>ptom«ot«tion 


LEOMEO 

TyptcaRy  wnaH  tim*  May 

-    Meto<ola'a  Irtdium  tyatam  t*  an 

•xcaptioo  with  pOMiN*  d«<av«  m  »*cmm 
of  GEO  d*lay« 

Pric*  up  to  ta/mtnuta 
6.600  U.S.  vo<c«  circuita  maam^urn 

Continuous.  24-hoor  p*r  dav  operation 
rw*i«rM  1  2  to  66  ««t«>l<i««  (i460M  to 
€2.100M> 

0.6  wttu  w  mor«  vubccribM  tr«nomitt«f 


Celsat 's  specific  orbit  locations  are  determined 
by  the  following  constraints: 

Full  visibility  of  both  satellites 
anywhere  within  CONUS 

Good  position  determination  capability 

anywhere  within  CONUS 

Ability  to  serve  P.R./V.I.  from 

eastern-most  satellite 

Ability  to  serve  Alaska/Hawaii  from 

western-most  satellite 

The  final  orbit  locations  at  76  W  and  116  W 
longitude  were  selected  to  provide  mutual 
coverage  of  CONUS  with  good  geometry  for 
position  determination  while  also  being  able  to 
serve  the  remote  points  of  Alaska,  Hawaii, 
Puerto  Rico  and  the  Virgin  Islands. 

The  estimated  operational  lifetime  is  derived  in 
the  normal  fashion  for  geosynchronous 
communications  spacecraft.     The  elements  which 
ordinarily  limit  life  include  expenditure  of 
propulsion  fuel;  solar  array  degradation  with 
time?  and  battery  life.     For  Celstar's  purposes 
these  have  been  sized  for  12.5  year  spacecraft 
life.     Its  reliability  has  been  calculated 
following  standard  industry  practices,   and  has 
been  calculated  to  be  0.6  for  a  12.5  year  life. 


AcconunoUalion  can  be  nude  fur  special  u>ers  to  hntaJwast  «( the  full  16  5  MH/. 
hifklwiJth  for  rruis.h  hi^^hcr  posiiion  deiermifuktion  accurivy 
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SUMMARY 


This  paper  has  presented  an  overview  of  Celsat's 
Celatar  HPCS.     A  new  system  is  used  with  code 
division  multiple  access  employing  forward  error 
correction  coding  to  enhance  the  effective  gain 
and  selectivity  of  the  system.     Multiple  beam, 
high  gain  antennas  are  disposed  in  the  satellite 
nodes  to  establish  the  satellite  cells,  and  by 
coupling  the  extra  gain  obtained  with  FEC  to  the 
high  gain  satellite  node  antennas,  enough  gain 
is  created  in  the  satellite  part  of  the  system 
such  that  a  user  need  only  use  a  small,  mobile 
handset  with  a  non-directional  antenna  for 
conmunications  with  both  ground  nodes  and 
satellite  nodes.     User  position  information  is 
also  available.     The  system  provides  a 
relatively  massive  satellite  capacity  (56,000 
equivalent  voice  circuits)  in  a  modest  33  MHz  of 
bandwidth.     The  satellite  cost  per  circuit  is  an 
order  of  magnitude  less  than  that  of  any  of  the 
recently  proposed  LEO  systems.     So  low,   in  fact, 
that  Celsat  can  be  profitable  while  charging 
less  than  half  of  current  ground-based  cellular 
prices. 

Celsat  intends  to  provide  a  new  class  of  mobile 
phone  service  that  will  allow  people  to  carry 
portable  phonee  with  their  individual  phone 
numbers  everywhere  they  go  (shopping,  golf 
course,  boating,  hiking,  auto,  airplane,  etc.) 
and  "stay  in  touch."     Thus,  calls  can  be  placed 
or  received  anywhere  in  the  U.S.  with  a  small, 
very  low-power  handset,  using  the  satellite  in 
remote  areas  and  ground  cells  in  congested 
areas.     In  many  ways,  the  system  will  resemble 
today's  cellular  system,  but  with  higher 
quality,   lower  price,  and  more  features. 

Celsat  will  provide  new  features  for  a  cellular 
system:     video  (Picture  Phone) ,  nationwide 
paging,  high-speed  fax,  high-speed  data, 
position  determination,  and  improved  quality 
voice-all  using  the  same  basic  transceiver. 

Further  details  related  to  this  system  can  be 
obtained  from  the  following  sources: 

•  U.S.  Patent  Number  5, 07 'i, 900  dated 
December  17,  1991 

•  Celsat's  Petition  For  Rulemaking, 
February  6,   1992   (FCC  RM  7927) 

•  Celsat's  Request  for  a  Pioneer's  Preference, 
February  10,   1992   (FCC  ET  File  No.  PP-28) 

•  Consolidated  Reply  of  Celsat,   Inc.  to 
Comments  and  Oppositions,  submitted  to  the 
FCC  April  23,  1992 

•  Celsat  Comments  to  FCC,  Gen.  Docket  No. 
90-314,  ET  Docket  No.   92-100,   92-9,  etc., 
November  8,  1992 
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ABSTRACT 


The  digital  television  era  is  coming.  This  era  will  see  digital  television  signals  relayed  worldwide  for  news,  sports  and 
entertainment,  but  increasingly  for  education  and  business  purposes.  For  the  past  five  years,  COMSAT,  in  conjunction 
with  its  foreign  partners  and  INTELSAT,  has  conducted  extensive  field  trials  and  laboratory  simulations  resulting  in  a 
wealth  of  data  for  dimensioning  networks  for  the  transmission  of  digital  TV  via  INTELSAT  satellites.  These  tests  have 
employed  the  very  latest  in  digital  TV  technologies  and  have  encompassed  the  spectrum  of  digital  bit  rates  from  6  Mbps 
to  140  Mbps.  The  tests  have  also  included  both  conventional  and  high-definition  television  (HDTV)  production  stan- 
dard formats. 


INTRODUCTION 

T}ic  commcrcializaiion  of  digital  TV  via  INTELSAT  began 
four  years  ago  when  COMSAT  and  KDD  (Kokusai  Denshin 
Dcnwa  Co.,  Ltd.),  the  U.S.  and  Japanese  Signatories  to 
INTELSAT,  field-iested  and  commercialized  digital  HDTV 
at  120/140  Mbps  over  an  INTELSAT  V  satellite  in  the 
Pacific  Ocean  Region.  This  early  work  laid  the  foundation 
for  commercial  digital  HDTV  transmissions  in  1992  of  60 
Mbps  HDTV  over  an  INTELSAT  V  satellite  in  the  Indian 
Ocean  Region  from  Albertville,  France  and  Barcelona,  Spain 
to  Japan  for  the  Winter  and  Summer  Olympics,  respectively. 

In  early  1992,  anticipating  the  inevitable  conversion  of 
analog  to  digital  conventional  TW^  over  the  INTELSAT 
system,  COMSAT  Laboratories  commenced  satellite  simula- 
tion testing  of  available  NTSC-based  45  Mbps  and  lower  rate 
TV  Codecs  and  Modems  to  determine  the  satellite  operating 
parameters  needed  by  system  engineers  to  dimension  their 
international  TV  networks  on  the  INTELSAT  system. 

This  paper  provides  an  overview  of  the  international  field 
mals  and  commercial  U'ansmissions  of  HDTV  as  well  as  ilie 
results  of  simulation  testing  of  digital  TV  in  INTELSAT 
transponders  in  the  presence  and  absence  of  conventional 
analog  TV.  The  paper  also  addresses  the  future  potential  of 
boUi  digital  TV  and  digital  HDTV  using  new  generations  of 
INTELSAT  satellites^  namely  INTELSAT  K,  INTELSAT 
VII  and  INTELSAT  VIII,  all  of  which  have  higher  power  to 
provide  higher  quality  and  to  encourage  the  use  of  smaller 
earth  stations  ilian  those  used  today  for  the  transmission  and 
reception  of  international  TV  and  HDTV  programming. 

HDTV  VIA  INTELSAT 

ANALOG  TRANSMISSION 

One  of  the  ironies  in  international  telecommunications  of 
recent  years  is  Uiat  analog  and  digital  HDTV,  based  on  the 
NHK-developed  1 125/60  production  standard,  was  commer- 
cialized over  INTELSAT  before  llie  development  of  digital 
conventional  TV;  that  is,  conventional  TV  based  on  current- 
day  production  standards  such  as  525/60  or  625/50.  It  all 


began  with  MUSE.  NHK  (Japan  Broadcasting  Corp.)  devel- 
oped the  MUSE  system,  based  on  the  1 125/60  production 
standard  to  broadcast  HDTV  signals  via  satellites  using 
frequency  modulation  with  a  carrier  bandwidth  of  27  MHz. 
While  the  MUSE  technique  employs  an  analog  mode  of 
transmission  it  relies  on  digital  processing  of  the  baseband 
TV  signal.  Transmission  experiments  using  the  MUSE 
signal  via  INTELSAT  satellites  began  in  1987,  followed  by 
international  transmissions  from  Japan  to  Australia  and 
Korea  to  Japan  in  1988  (the  latter  for  the  Summer  Olympics); 
from  Canada  to  Japan  and  from  Italy  to  Japan  in  1990  (the 
latter  for  World  Cup  Soccer)  (1).  All  of  these  U'ansmissions 
employed  a  double-  or  triple-hop  configuration  using  an 
INTELSAT  V  satellite,  a  Japanese  domestic  satellite  and 
(sometimes)  another  domestic  satellite  such  as  AUSSAT  or 
ANIK. 

In  1989,  Scientific-Atlanta  developed  the  HDB-MAC  sys- 
tem, based  on  the  1 125/60  standard,  to  broadcast  HDTV 
signals  via  satellites  also  using  frequency  modulation  but 
with  a  carrier  bandwidth  of  36  MHz.  Like  MUSE,  HDB- 
MAC  relies  on  analog  transmission  but  employs  digital 
baseband  processing.  In  1990,  the  HDB-MAC  system  was 
used  in  the  first  international  two-way  video  conference  via 
INTELSAT  between  Hong  Kong  and  the  U.S.  using  a  two- 
hop  satellite  configuration  (1). 

DIGITAL  TRANSMISSION 

In  mid-1989,  the  first  international  digital  HDTV  irajismis- 
sion  tests  were  conducted  over  an  INTELSAT  V  satellite 
between  the  U.S.  and  Japan  using  the  DITs  120/140  Mbps 
Codec.  KDD  and  Canon  developed  the  DITs  Codec,  also 
based  on  the  1 125/60  production  standard,  to  broadcast 
HDTV  signals  via  satellite  using  digital  modulation  and  a 
carrier  bandwidth  of  some  60  MHz,  thereby  requiring  a  72- 
MHz  INTELSAT  satellite  transponder  (2).  The  DITs  HDTV 
Codec  lakes  a  full-baseband  HDTV  signal  ajid  compresses 
the  signal  by  a  factor  of  roughly  five  down  to  140  Mbps  or 
120  Mbps.  The  output  rate  is  selectable  by  switch.  The 
higher  rate,  140  Mbps,  is  a  standard  rate  in  ilie  international 
digital  hierarchy,  and  120  Mbps  is  the  standard  rate  in  the 
INTELSAT  TDMA  system. 
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In  addition  to  the  DITs  Codec,  Uic  other  key  digital  technology 
used  in  the  transmission  tests  was  the  140  Mbps  Coded  Octal 
Phase  Shift  Keying  (COPSK)  Modem  developed  by  COMSAT 
Laboratories.  (This  Modem  was,  in  fact,  the  prototype  for  units 
now  being  used  for  satellite  restoration  of  undersea  fiber  optic 
cables).  A  120  Mbps  Modem  was  also  used  in  the  tests.  This 
Modem  employed  QPSK  or  Quadrature  Phase  Shift  Keying, 
the  now-common  digital  modulation  technique  used  in  most 
telecommunication  satellite  systems. 

During  the  field-triaU  HDTV  transmission  tests  were  con- 
ducted in  all  possible  satellite  configurations  or  connectivities, 
including  C-C  band  and  Ku-Ku  band  loopback  tests  at  both  1 20 
and  140  Mbps  using  a  C-band  Standard  A  (30  meter)  earth 
station  in  the  U.S.  and  5.5,  3.3  and  2.6  meter  Ku-band  earth 
stations  in  Japan. 

Prior  to  transmission  testing,  the  threshold  Bit  Error  Rate 
(BER)  of  the  DITs  Codec  had  been  determined  in  the  labora- 
tory. It  was  found  that  the  threshold  BER  at  which  the 
influence  of  transmission  errors  can  be  ignored  is  1x10"*. 
Moreover,  Intermediate  Frequency  (IF)  loopback  tests  in  the 
laboratory  indicated  a  Carrier-to-Noise  Ratio  (CNR)  of  12.5 
dB  would  be  needed  to  obtain  a  BER  of  Ix  10^.  The  IF 
loopback  tests  included  everything  but  the  satellite  link.  The 
objective  of  the  field  trial  was  to  determine  for  each  configu- 
ration tested,  ilie  CNR  required  to  produce  the  necessary 
BER  of  IxlO"*.  With  this  information  in  hand,  systems 
engineers  could  then  dimension  a  transmission  system  — 
determine  earth  station  sizes  —  for  commercial  delivery  of 
DITs  HDTV  via  satellite. 

The  field  tri  il  indicated  that  with  the  satellite  link  inserted,  a 
CNR  degradation  of  about  1  dB  resulted,  with  slight  varia- 
tions between  the  various  configurations  tested.  It  was 
concluded  that  the  CNR  required  to  obtain  the  threshold 
BER  of  IxlO^  was  13.5  dB  for  140  COPSK  DITs  transmis- 
sion and  13.0  dB  for  120  Mbps  QPSK  DITs  transmission. 

With  the  above  information,  appropriate  transmission  con- 
figurations for  DITs  HDTV  exchange  between  the  U.S.  and 
Japan  were  determined  using  an  INTELSAT  V,  a  13.0  dB 
CNR  for  a  threshold  BER  of  IxlO^,  2  dB  downlink  margin 
and  INTELSAT  standard  Ku-band  earth  stations,  viz:  Stan- 
dard E3  (8  meter),  E2  (5.5  meter)  and  El  (3.5  meter).  It  was 
then  concluded  that  it  would  be  possible  to  exchange  DITs 
HDTV  via  INFELSAT  using  small  transportable  earth 
stations  in  the  El  to  E3  class  (3.5-8  meters  in  diameter)  and 
achieve  a  99%  or  greater  availability. 

Further,  for  El  (3.5  meter)  receive  stations,  it  proved  to  be 
desirable  for  the  uplinking  station  to  be  an  E3  (8  meter),  or 
larger  station.  For  E2  (5.5  meter)  receive  stations,  uplinking 
stations  of  E2  (5.5  meter)  or  larger  proved  desirable. 

After  the  field  trial  in  October,  1989,  the  first  commercial 
DITs  120  Mbps  HDTV  transmi.ssion  occurred  between  Japan 
and  tlie  U.S.  over  an  INTELSAT  V  satellite  delivering  HD 
programming  to  the  Society  of  Motion  Pictures  and  Televi- 
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sion  Engineers  Conference  in  Los  Angeles.  The  receiving 
station  outside  the  conference  hall  was  an  E2  (5.5  meter). 

As  a  result  of  the  DITs  field  trial  and  technological  advance- 
ments in  the  laboratory,  NHK  developed  an  improved  Codec 
known  as  60  Mbps  Digital  MUSE,  again  based  on  the  1 125/ 
60  production  standard  with  a  carrier  bandwidth  of  3 1  MHz. 
The  Digital  MUSE  bandwidth  of  3 1  MHz  provides  a  more 
cost-effective  match  to  INTELSAT  capacity,  while  ilie  bit 
rate  of  60  Mbps  was  selected  to  deliver  a  high-quality  HD 
signal  via  INTELSAT  to  Japan  for  redistribution  over  Japa- 
nese domestic  satellites. 

Digital  MUSE  was  first  used  over  an  INTELSAT  V  in  Uie 
Indian  Ocean  Region  in  February,  1992  to  deliver  HD 
programming  from  the  Winter  Olympics  in  Albertville, 
France  to  Japan  using  a  3.7  meter  Ku-band  uplink  earth 
station  in  France  and  a  34  meter  Standard  A  receive  earth 
station  in  Japan.  HD  coverage  of  the  1992  Summer  Olym- 
pics in  Barcelona^  Spain  followed,  the  only  difference  being 
the  use  of  a  7-meter  Ku-band  uplink  earth  station. 

DIGITAL  TV  VIA  INTELSAT 

SIMULATION  TESTING 

Conventional  analog  TV  transmission  which  is  based  on 
either  the  NTSC  525/60  or  PAL  625/50  production  standards 
is  expected  to  be  converted  to  digital  TV  in  the  near  future 
due  to  the  increasing  use  or  digital  TV  production  techniques 
along  with  advances  in  video  compression  and  the  availabil- 
ity of  reasonably  priced  Codec  and  Modem  equipment. 
Within  the  studio,  the  use  of  digital  component  and  compos- 
ite video  is  common.  The  high  bit  rates  involved  (in  excess 
of  80  Mbps  for  D-2  composite  video)  have  deterred  the  use 
of  these  formats  for  transmission  outside  the  studio.  Sophis- 
ticated video  compression  Codecs  can  reduce  the  bit  rate  to 
20-45  Mbps  with  minimal  loss  in  perceived  TV  signal 
quality,  and  well  below  20  Mbps  with  perceivable  but 
acceptable  loss  in  TV  signal  quality. 

For  TV  transmission,  a  common  scenario  in  the  INTELSAT 
network  is  to  have  two  FM/TV  signals  occupying  a  72  MHz 
transponder  with  each  FM/TV  signal  occupying  a  bandwidth 
of  30  MHz.  In  order  to  reduce  the  effects  of  the  TWTA  non- 
linearity  on  the  TV  signals  and  to  reduce  iniermodulation, 
the  transponder  output  is  backed  off  by  some  2  dB.  As 
television  transmission  gradually  evolves  from  all  analog  to 
all  digital,  it  is  likely  that  the  case  will  arise  where  one  of  the 
two  signals  is  a  45  Mbps  digital  TV  signal  and  the  other  is  a 
30  MHz  analog  FM/TV  signal.  It  is  therefore  important  to 
study  the  issues  relating  to  the  co-existence  of  analog  and 
digital  TV  in  a  single  transponder.  To  this  end,  COMSAT 
Laboratories  undertook  INTELSAT  satellite  simulator 
testing  in  late  1991 .  Tlie  testing  was  performed  on  two 
different  45  Mbps  video  Codecs  using  two  different  45  Mbps 
QPSK  Modems  (3). 

The  firstorder  of  business  was  to  determine  45  Mhj  N 
TV  performance  in  thermal  noise  and  with  adjaccni  and 
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co-chaiinc]  analog  TV  inicrfcroncc  in  a  simulated  salclliic 
environment.  The  results  could  Llien  be  used  by  system 
engineers  to  obtain  accurate  link  budgets  and  system  margins 
for  dimensioning  networks  for  the  transmission  of  45  Mbps 
digital  TV  over  INTELSAT.  It  was  found  that  the  threshold 
CNR  (in  a  carrier  bandwidth  of  30  MHz)  was  1 1 .0  dB  for 
one  Codec  and  1 1.5  dB  for  the  otlier  when  operating  near 
TWTA  saturation  (the  normal  operating  point  for  two  carrier 
operation)  using  QPSK  modulation  with  rate  7/8  convolution 
coding.  The  threshold  CNR  for  both  Codecs  corresponded 
to  a  BER  of  approximately  1x10"*.  Interestingly,  the  tests 
found  that  operation  near  TWTA  saturation  caused  an 
increase  of  0.5  dB  in  the  tlireshold  CNR  for  both  Codecs. 
Moreover,  the  tests  revealed  that  both  co-channel  and  adja- 
cent channel  interference  impacted  the  threshold  CNR  for 
both  Codecs  some  8  dB  less  than  typical  figures  for  analog 
FM/TV  transmission,  providing  further  evidence  of  the 
robusmess  of  digital  TV  transmission. 

To  illustrate  the  reduction  in  earth  station  size  that  can  be 
obtained  by  45  Mbps  digital  TV  transmission,  consider  first 
a  30  MHz  FM/TV  link  in  a  single  72-  or  36-MHz  transpon- 
der on  an  INTELSAT  V  satellite.  Such  a  link  requires  a  new 
Standard  A  (18  meter)  receive  earth  station  to  achieve  a  15 
dB  CNR  to  yield  a  signal-to-noise  ratio  of  52  dB,  which  is  the 
generally  accepted  value  for  international  broadcast  quality. 

Alternatively,  in  digital  video  transmission,  if  the  link  can 
provide  a  CNR  above  threshold  then  the  displayed  picture  is 
virtually  noise  free.  For  the  45  Mbps  Codecs  tested,  the 
threshold  CNR  was  about  11  dB.  All  other  parameters 
remaining  the  same,  the  downlink  for  45  Mbps  digital  TV 
can  be  replaced  with  a  Standard  B  (1 1  meter)  earth  station. 
This  results  in  a  receive  CNR  of  12  dB  providing  a  noise  free 
TV  picture  with  a  1  dB  margin  even  though  the  Forward 
Error  Correction  (FEC)  of  the  tested  45  Mbps  Codecs  was 
not  optimized  for  satellite  transmission.  A  more  appropriate 
channel  coding  scheme  —  a  multiple  error  correcting  block 
code  or  a  concatenated  Reed  Solomon/Convolution  code  — 
likely  would  yield  a  tlireshold  CNR  <  9  dB  for  the  same  45 
Mbps  Codecs,  This  would  permit  the  use  of  a  Standard  F-3 
(9  meter)  receive  earth  station  for  the  same  link.  In  sum, 
switching  from  analog  FM/TV  to  optimized  45  Mbps  digital 
TV  could  reduce  receive  earth  station  size  from  18  meters  to 
9  meters  —  quite  a  savings  indeed! 

In  mid-1992,  second  phase  testing  began  with  emphasis  on 
measuring  tlie  interference  from  45  Mbps  digital  TV  into 
analog  TV  at  various  levels  of  transponder  saturation  (4). 
The  test  results  showed  that  the  interference  from  a  45  Mbps 
digital  TV  signal  is  more  severe  than  from  an  analog  FM/TV 
signal.  The  interference  from  the  45  Mbps  digital  TV  carrier 
manifests  itself  as  a  decrease  in  tlie  signal-to-noise  ratio  and 
an  increase  in  FM  threshold  in  tlie  adjacent  FM/TV  carrier. 
The  interference  also  increases  the  closer  the  TWTA  oper- 
ates to  saturation.  It  was  also  found  that  operating  the  45 
Mbps  digital  TV  channel  at  a  2  dB  lower  power  level  than 
tlie  adjacent  analog  FM/TV  could  reduce  these  inicrfcrence 
effects. 


In  order  to  confirm  the  results  of  the  hardware  simulation, 
software  simulation  was  also  perfoniied.  This  simulation 
confirmed  that  a  45  Mbps  digital  TV  carrier  created  higher 
power  intermodulation  products  than  an  analog  FM/TV 
carrier,  and  that  these  intermodulation  products  decrease  in 
power  as  the  45  Mbps  digital  carrier  power  level  was  re- 
duced. It  should  be  emphasized  that  operating  the  45  Mbps 
digital  TV  carrier  at  a  lower  power  level  is  a  viable  option 
because  of  the  45  Mbps  digital  TV  advantages  discussed 
above  that  enable  operation  at  CNRs  that  are  much  lower 
than  the  analog  FM/TV  threshold  CNR. 

To  complete  the  simulation  testing,  COMSAT  Laboratories 
also  evaluated  low-rate  digital  TV  on  the  INTELSAT  satel- 
lite simulator  and  found  that  the  threshold  CNR  for  com- 
pressed 6,6  Mbps  digital  TV  was  8.0  dB  (in  a  carrier  band- 
width of  5  MHz),  when  operated  at  a  TWTA  backoff  level 
appropriate  for  multicarrier  operation, 

COMMERCIAL  TRANSMISSIONS 

While  thousands  of  45  Mbps  digital  Codecs  are  now  in  use  in 
terrestrial  systems  worldwide,  carrying  voice,  data  and  TV,  no 
45  Mbps  digital  TV  has  yet  been  traasmitted  over  INTELSAT, 
Moreover,  time  division  multiplex  (TDM)  equipment  which 
compress  several  video  channels,  usually  2, 3  or  4  into  45  Mbps 
are  also  now  available  from  several  manufacturers.  This 
technology  also  has  yet  to  be  used  over  INTELSAT,  but 
indications  are  that  45  Mbps  digital  TV,  with  or  without  TDM 
compressed  video,  will  be  used  on  INTELSAT  before  1994. 
One  significant  step,  the  fust  use  of  compressed  6.6  Mbps 
digital  TV  on  INTELSAT,  is  now  being  planned  for  early  1Q03 
between  Hong  Kong  and  the  U.S. 

FUTURE  POTENTIAL  OF  DIGITAL  TV  VIA 
INTELSAT 

In  the  next  several  years,  INTELSAT  will  be  replacing  its 
current  fleet  of  INTELSAT  V  satellites  with  new  generation 
INTELSAT  VII  and  INTELSAT  VIII  satellites.  These 
satellites  have  higher  e.i.r.p.  than  tlie  curreni  INTELSAT  V 
satellites.  At  C-band,  the  INTELSAT  VII  and  ^NTELSAT 
VIII  have  33  dBW  and  36  dBW  e.i.r.p.  at  beam-edge,  4  dB 
and  7  dB  higher  than  the  INTELSAT  V  satellite,  while  at 
Ku-band  they  have  47  dBW  e.i.r.p.  at  beam-edge,  some  5  dB 
higher  e.i.r.p.  in  the  East  Spot  beam,  with  about  tlie  same 
e.i.r.p.  in  the  West  Spot  beam  as  the  INTELSAT  V  satellite. 
The  increase  in  e.i.r.p.  can  be  used  to  cater  to  tlie  use  of 
smaller-size  antennas  and/or  to  improve  picture  quality.  Tlie 
most  dramatic  reduction  in  antenna  size  for  future  digital  TV 
transmission  is  expected  to  occur  at  C-band. 

It  should  be  possible,  for  example,  to  receive  high  qualiiv-  60 
Mbps  Digital  MUSE  and  45  Mbps  digital  TV  via  an 
INTELSAT  Vll  or  INTELSAT  VIll  satellite  at  C-band  wiih 
6-9  meter  earth  station  antennas  ratlier  than  the  18  mcior 
eartli  station  antennas  used  today.  Moreover,  ten  high  qualiiy 
compressed  6.6  Mbps  digital  TV  carriers  could  be  accon^ru^- 
dated  in  either  the  Ku-  or  C-band  72  MHz  transponders  on 
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Ulc  INTELSAT  VII  or  INTELSAT  VIII.  and  received  by 
eanh  station  antenna  sizes  of  6-9  meters  at  C-band  and  3-4.5 
meters  at  Ku-band  and  achieve  outstanding  availability. 
The  most  exciting  capability  already  available  is  the 
INTELSAT  K  satellite  now  operating  in  the  Atlantic  basin. 
This  Ku-band  satellite  with  broadcast  satellite  parameters,  50 
dBW  peak  e.i.r.p.  and  54  MHz  transponders,  offers  exciting 
possibilities  for  international  digital  TV  delivery.  For  ex- 
ample, high  availability  45  Mbps  Digital  TV  could  be  ob- 
tained with  antenna  sizes  as  small  as  2.4  meters. 

CONCLUSION 

HDTV  via  INTELSAT  is  a  commercial  reality,  while  digital 
TV  is  on  the  threshold  of  commercial  reality.  Two  different 
digital  HDTV  systems  have  been  employed  in  commercial 
end-to-end  settings  delivering  a  wide  range  of  HDTV 
programming  in  a  variety  of  earth  station  configurations 
involving  two-  and  three-hop  satellite  links.  The  first  use  of 
compressed  digital  conventional  TV  on  INTELSAT  is 
scheduled  for  early  1993.  Moreover,  as  the  INTELSAT 
system  is  replenished  with  new  generation  INTELSAT  VII 
and  VIII  satellites  in  the  next  several  years,  improvements 
are  anticipated  in  the  delivery  of  international  digital  TV  or 
HDTV  through  the  use  of  smaller-size  antennas  coupled  wiUi 
attainment  of  belter  picture  quality. 


Footnotes 

Based  on  convcniionaU  curroni  day  produciion  siandard 
formats  such  as  NTSC. 
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1.  AlMtract 

In  the  past  20  years  the  world  has  seen  many  changes  in  the  way  organizations  conduct  their 
everyday  business  operations.  The  need  for  communications  has  increased  in  importance 
with  the  shift  from  an  industrial-based  economy  to  an  Information-based  economy.  It  Is  now 
difficult  for  businesses  and  Individuals  to  remain  competitive  in  this  ever-changing  society, 
without  up-to-the-minute  information  provided  by  the  most  up-to-date  communications 

systems. 

As  communications  requirements  change,  so  do  communications  systems,  and  satellite 
service  providers  have  adapted  their  networks  to  meet  these  changing  needs.  In  1992  Telesat 
took  another  step  towards  fulfUling  the  communications  needs  of  Canadian  businesses  with 

the  construction  and  launch  of  its  latest  series  of  satellites,  the  Anlk  Es,  This  paper  will 
examine  the  on-going  communications  evolution  and  look  beyond  the  year  2000  at  the  next 

generation  of  satellites. 

To  be  a  part  of  that  world  satellite  service  providers  have  to  understand  the  needs  of  the 
markets  they  are  tr>^g  to  serve.  They  also  have  to  be  aware  of  the  communications  initiatives 
being  studied  by  tenrestrial  network  operators  and  the  technological  options  available  which 
will  allow  them  to  meet  the  challenges  these  communications  developments  present. 


Introduction 

Technological  developments  affect  everything  we  do  in 
telecommunications,  and  It  is  obvious  that  emerging 
technologies  will  affect  the  design  of  the  next 
generation  of  commercial  satellites.  So  to  be  a  part  of 
the  communications  networks  of  the  future,  satellite 
service  providers  have  to  understand  the  needs  of  the 
markets  they  are  trying  to  serve,  they  have  to  be  aware 
of  the  communications  initiatives  being  studied  by 
tenrestrial  network  operators  and  they  have  to  look  at 
the  technological  options  available  which  will  allow 
them  to  meet  the  challenges  these  communications 
developments  present. 

To  understand  this  It  is  important  to  understand  how 
market  trends  create  a  demand  for  communications 
solutions  and  how  that  demand  determines  which 
technologies  are  incorporated  into 
telecommunications  infrastructures.  Only  then  can 
we  understand  the  technological  options  available  to 
satellite  operators. 


Market  Trends 

Today's  corporations  have  become  Increasingly  more 
dependent  on  telecommunications  systems  to  conduct 
their  everyday  business.  Telecommunications 
systems  are  always  getting  larger,  faster  and  more 
complex,  and  increasingly  greater  demands  on 
these  systems  are  being  made.  If  we  look  at  the  way 
business  operations  have  evolved  over  the  past  thirty 
years,  we  can  see  how  telecommunications  systems 
have  developed  and  kept  pace  with  that  evolution. 

In  the  1 960s  businesses  operated  differently.  PCs. 
LANs,  cellular  phones,  and  fax  machines  were  still  far 
off  in  the  future,  and  the  main  business 
cor.imunIcatlons  tools  were  the  telephone,  and,  in 
some  cases,  the  telex.  What  couldn't  be  handled  over 
the  telephone  and  telex  was  handled  with  face-to-face 
meetings,  and  the  speed  or  pace  of  business  was 
determined,  to  a  large  extent,  by  these  two  methods  of 
communications. 


At  this  tlnie  satellite  was  primarily  a  service  for 
television  broadcast,  as  back-up  for  terrestrial 
services,  and  for  long  haul  telephone  trafBc.  There 
were  no  VSATs,  no  mobile  satellite  services,  no  BTV 
services  and  little  or  no  voice,  data,  or  image  (VDI) 
satellite  applications. 

In  the  area  of  data  networking,  computing  power  was 
very  expensive.  Organlzatlonswith  sophisticated  data 
communications  needs  would  contract  out  their 
computing  requirements  to  companies  equipped  to 
generate  large  batches  of  information  within  a  short 
time.  By  the  1980s  advances  in  computer  technology 
made  It  possible  for  organizations  to  actually  buy 
their  own  small  computer,  and  by  the  end  of  the  decade 
computers  evolved  to  the  point  where  they  could 
actually  be  placed  on  each  desktop,  giving  the  power  of 
data  communications  directly  to  the  communicators. 
This  move  to  desktop  computers  led  to  the 
development  of  local  area  computer  networks  and 
Increased  the  communicating  power  of  each 
organization. 

Today's  data  networks  are  fast,  reliable,  and 
Incredibly  sophisticated.  Inter-networking 
architectures  such  as  Local  Area  Networks, 
Metropolitan  Area  Networks,  and  Wide  Area  Networks 
allow  for  seamless  communication  between  various 
locations  of  an  organization,  and  these  seamless 
networks  are  already  evolving  into  the  next  century's 
global  networks,  networks  that  will  allow 
organlxi  tlons  to  communicate  with  offices  anywhere 
around  the  world. 

So  we  are  now  on  the  threshold  of  the  "global  village" 
that  has  been  discussed  for  so  long. 

hi  this  environment  telecommunications  sen'Ice 
providers  have  developed  new  services  and  new 
applications  to  fulfill  the  need  for  fast  and  timely 
business  Information  exchange.  The  telephone 
companies  have  increased  the  efficiency  of  their  voice 
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networks  and  added  such  services  as  teleconferencing. 
They  have  developed  new  data  services  to  replace  the 
telex,  and  introduced  a  v.  1ety  of  services  operating  at 
different  speeds  to  meet  th  needs  of  any  business.  And 
satellUe  communJcatlons  companies  have  developed 
satellite-based  services  to  meet  these  business  needs. 

Where  satellite  was  once  perceived  solely  as  a  service 
for  television  broadcast,  or  as  back-up  for  terrestrial 
services  and  for  long  haul  telephone  traffic .  it  is  now 
an  alternative  communications  service  in  its  own 
right.  VSATS  are  in  widespread  use,  business 
television  is  now  an  aiffordable  option  for  most 
organizations,  teleports  have  been  created  in  cities 
around  the  world,  and  a  whole  host  of  VDI 
applications  are  now  possible  using  these  satellite 
facilities.  Today,  satellite  offers  an  alternative 
telecommunications  solution  to  the  communications 
management  problem,  either  as  a  complete  network, 
or  as  part  of  a  communications  mix  which  includes 
terrestrial  components. 

So  what  does  all  this  mean  for  the  future? 

While  market  trends  create  demand  for 
communications  solutions,  market  demand 
determines  which  technologies  are  developed  into 
telecommunications  infrastructures. 


Market  Demand 

Today's  advances  in  computer  technology  and  inter- 
networking architectures  are  allowing  seamless 
communications  between  various  locations,  and  this 
seamless  communications  is  in  turn  allowing 
companies  to  expand  be>'ond  their  cities  and 
countries. 

With  this  in  mind  we  can  look  ahead  and  expect  that  in 
the  mid  to  late  1990s  the  increased  processing  power  of 
computers,  the  increased  speed  of  Inter- networking 
architecture  and  the  wide  availability  of  user-friendly 
applications  will  integrate  data,  voice  and  video 
applications  to  create  seamless  multimedia 
communications.  This  seamless  multimedia 
communications  will  be  available  on  a  global  level,  so 
just  as  data  communications  became  the  life-stream  of 
organizations  in  the  1970s  and  1980s,  multimedia 
communications  will  become  the  llfestream  of 
organizations  in  the  late  1990s  and  into  the  21st 
century. 

Terrestrial  communications  providers  are  already  in 
tune  with  this  trend.  They  have  been  working  on  a 
number  of  communications  Initiatives  to  address  the 
demand  for  communications  solutions  that  this  trend 
will  create.  Their  efforts  are  aimed  at  achieving  six 
primary  network  development  objectives:  rapid 
service  provisioning,  hl^er  speed  bearer  services, 
network  operator  programmabillty,  vendor  and 
technology  independence,  portability  of  services,  and 
mobility  for  customers. 

A  large  number  of  network  development  Initiatives 
are  In  progress  to  meet  these  objectives.  Networks 
developed  with  these  objectives  in  mind  will  provide  a 
plethora  of  services  to  the  end-users  at  economical 
costs  by  maximizing  the  use  of  the  resources  in  the 
network.  The  work  being  done  to  reach  these 
objectives  can  be  grouped  into  five  broad  categories  or 
concepts. 

The  first  is  the  local,  metropolitan,  and  wide  area 
ncUvork  concept,  or  the  IJ^/ MAN /WAN  concept. 
This  concept  originated  with  the  computer  industry*, 
but  as  computers  have  proliferated  in  the  business  and 
domestic  environment,  network  operators  have 


assumed  the  responsibility  of  providing  inter- 
networking solutions.  Their  efforts  were  initially 
aimed  at  providing  reliable  local  area  networks,  but. 
recently,  because  of  the  globalization  of  business 
activities,  these  local  area  networks  are  being 
connected  by  metropolitan  area  networks  and  wide 
area  networks.  They  are  getting  more  sophisticated 
and  are  operating  and  higher  and  higher  speeds. 

The  second  initiative  is  known  as  Broadband  ISDN. 
The  original  narrowband  Integrated  Services  Digital 
Network  began  in  the  early  1980s  as  a  means  of 
consolidating  a  large  number  of  network  architectures 
into  one.  The  driving  force  behind  these  activities  was 
a  desire  to  provide  a  full  range  of  services  and  deliver 
better  performance.  This  work  has  continued  into  the 
1990s,  and  today  an  increasing  number  of  network 
architectures  are  being  consolidated,  with  digitization 
contributing  to  this  work. 

Broadband  ISDN  builds  on  narrowband  ISDN  to 
provide  much  higher  speeds  and  a  further  means  of 
integrating  all  applications.  In  the  near  future  we  will 
see  this  being  achieved  by  Synchronous  Optical 
Networks  (SONET)  and  Asynchronous  Transfer  Mode 
(ATM)  technologies. 

The  third  Initiative  being  pursued  is  the  intelligent 
network.  This  initiative  introduces  modularity  into 
the  network  infrastructure  that  can  be  arranged  and 
re-arranged  to  provide  specific  functions  or  services. 
Terrestrial  network  operators  have  been  investigating 
this  concept  for  almost  ten  years  in  their  efforts  to 
become  vendor  and  technology  independent  and 
provide  new  services  to  the  end-user.  Once 
Implemented.  It  will  eventually  allow  the  end-user  to 
configure  services  on  a  subscribed  portion  of  the 
network.  Intelligent  network  capabilities  are  already 
finding  their  way  into  voice  networks  and  will 
eventually  be  phased  into  other  networks. 

The  fourth  concept  is  personal  communications 
services.  Over  the  last  several  years  we  have  seen  a 
strong  trend  towards  wireless  communications  for 
voice  and  low  rate  data  applications.  This  trend  will 
continue  and  eventually  allow  the  end-user  mobility 
and  portability  of  services.  We  can  expect  wireless 
networks  to  be  developed  based  on  existing  PSTN 
networks,  developing  Broadband  ISDN  networks,  and 
Intelligent  Network  concepts. 

Finally,  the  fifth  initiative  being  pursued  is  known  as 
integrated  network  management.  Considerable 
research  and  development  time  has  been  applied  in 
this  area  to  develop  a  single  infrastructure  to 
consolidate  all  operational,  maintenance  and 
administrative  network  systems.  But  this  concept  will 
need  significantly  more  research  and  development 
manpower  to  make  it  a  reality. 

Those  are  the  five  Initiatives  being  pursued  by 
terrestrial  service  providers.  Once  In  place,  networks 
developed  using  these  concepts  will  become  formidable 
competitive  forces  in  the  metro,  urban  and  select 
rural  areas,  and  they  will  compete  even  more  fiercely 
wltn  satellite  networks  for  customers. 

At  Telesat  we  believe  that  satellite  networks  have  a 
place  in  this  competitive  environment.  We  know  that 
satellite  operators  planning  for  their  future  place  in 
this  environment  must  study  the  five  terrestrial 
initiatives  in  order  to  develop  their  own 
infrastructures.  And  we  realize  that  although  satellite 
networks  can't  equal  the  capacity  of  the  terrestrial 
networks,  they  can  provide  a  fully  flexible  network  to 
serve  the  metro,  urban  and  rural  areas,  with  the 
capability  to  also  serve  all  remote  areas.  But  satellite 
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operators  must  begin  to  plan  for  the  future  now.  so 
they  can  develop  satellite  systems  that  will  be  able  to 
meet  the  needs  of  all  customers. 

Telesat  launched  It's  Anlk  E  satellites  last  year  with 
that  In  mind.  The  Anlk  Es  are  large,  dual-bana 
satellites  with  more  transponder  power,  more  on- 
board redundancy,  and  more  switching  capability 
than  any  preWous  satellites.  Both  Anlk  Es  will  be  In 
use  beyond  the  end  of  this  century,  and  were  designed 
to  address  the  fundamental  changes  we  foresee  taking 
place  in  the  communications  business. 

We  have  also  developed  a  geostationary  mobile 
satellite  system  over  the  past  several  years  in  close 
liaison  with  the  Canadian  Department  of 
Communications  and  NASA.  and.  more  recently,  with 
the  American  Mobile  Satellite  Corporation.  In  1994 
we  plan  to  launch  the  first  MSAT  satellite  and  offer 
complete  mobile  services  from  that  platform. 

But  these  satellites  are  only  the  first  steps  towards 
accommodating  the  communications  needs  of  the 
future.  To  meet  the  challenges  that  will  emei^e  from 
terrestrial  service  providers,  future  satellites  will  have 
to  be  more  powerful  and  more  intelligent.  They  will 
need  this  power  in  order  to  process  the  increased  flow 
of  customer  Information  as  quickly  and  efficiently  as 
possible. 

So  what  will  the  satellite  system  of  the  future  look 
like? 


Bigger  Not  Necessarily  Better 

Keeping  in  mind  how  the  terrestrial  networks  are 
developing,  we  can  get  a  rough  idea  of  what  we  will 
need  to  do  to  meet  the  needs  of  evolving  markets. 

Until  now.  bigger  has  been  better  in  the  satellite  world. 
Satellites  like  our  Anlk  Es  were  needed  to  address  the 
traffic  needs  of  both  the  broadcast  market  and  the  VDl 
market.  But  those  markets  are  rapidly  developing  and 
segment fng  into  smaller  markets,  and  what  was  good 
ten  years  ago  is  not  necessarily  going  to  be  good  for  the 
next  generation  of  satellites.  The  developing  segments 
of  the  broadcast  market  and  VDI  market  will  all  have 
different  needs,  and  they  will  require  different 
capabilities  from  a  satellite. 

Four  On-Board  Processing  (OBP)  options  are  available 
to  satellite  operators  to  help  address  those  needs. 

The  first  is  to  concentrate  on  developing  the  OBP 
capabilities  of  the  transponder.  This  will  be  suitable 
for  polnt-to-multi-polnt  broadcast  satellites  like  our 
Anlk  Es  and  will  produce  satellites  capable  of  serving 
the  needs  of  the  video  market,  the  Direct  Broadcast 
Satellite  (DBS)  market,  the  Direct  To  Home  (DTH) 
market  and  Digital  Audio  Broadcast.  They  will  also  be 
capable  of  handling  point-to-point  one-way  broadcast 
services,  such  as  paging  and  video-on-demand. 

The  second  option  is  to  work  on  the  space  switch 
architecture.  This  is  similar  to  the  first  option  but 
provides  better  performance.  It  is  most  suitable  for 
point -to-multl-point  broadcast  and  for  point-to-point 
services. 

The  third  option  is  with  fast  packet  architecture.  This 
is  most  suitable  for  polnt-to-multi-point  interactive 
services,  and  foi  mult-point-to-multl-point 
interactive  services.  It  supports  other  services,  like 
potnt-to-point  interactive  applications,  but  in  doing 
so  it  tends  to  over- process. 

Finally,  a  hybrid  system  combining  some  or  all  of  the 


elements  of  space  switch  and  fast  packet  architecture 
Is  possible.  Tnis  is  suitable  for  most  services,  except 
for  multi-point  broadcast. 

In  tackling  these  options,  satellite  operators  have  two 
alternatives  when  designing  their  satellites. 

First,  they  can  include  one  or  more  OBP  options  on  a 
multi-purpose  satellite.  But  combining  all  these 
options  into  one  satellite  to  handle  all  the  needs  of  all 
liiarkets.  and.  therefore,  all  traffic,  would  require  a 
very  large,  very  bulky,  and  very  expensive  satellite. 
This  would  Increase  the  operations  rtsk  and  potential 
for  disaster  in  case  of  a  failure.  Bigger,  then.  Is  not 
better  If  we  are  putting  all  our  market  segment  eggs 
into  one  satellite  basket. 

The  alternative  is  to  develop  and  launch  multiple 
Lightsats  with  specific  processing  capabilities  to 
handle  the  specific  needs  of  a  market.  For  example,  a 
LIghtsat  could  be  launched  to  handle  the  needs  of  the 
voice  market,  and  another  for  the  low-bit  data  market. 
Lightsats  could  also  be  launched  to  handle  the  needs  of 
the  DTH  or  DBS  market.  In  this  scenario,  small 
becomes  beautiful  as  the  risk  factor  and  potential  for 
failure  that  Is  possible  with  large,  multi-purpose 
satellites  is  reduced. 

What  will  the  solution  be? 

Although  I  can't  tell  you  which  of  these  alternatives 
will  be  chosen  by  satellite  operators.  I  can  tell  you  that 
how  the  markets  develop  and  what  they  demand  in 
terms  of  service  will  determine  what  is  eventually 
launched.  We  may  even  see  satellite  operators  around 
the  world  considering  the  advantages  of  launching  a 
combination  of  satellite  platforms  to  serve  their 
different  market  segments. 

At  Telesat  we  have  programs  dedicated  to  studying 
these  possibilities,  including  advanced  satellites  with 
on-board  switching/ processing  capabilities  In  both  Ku 
and  Ka-bands.  Broadbeam  versus  narrowbeam 
coverages  are  being  investigated  at  frequencies  such  as 
C.  Ku.  Ka.  and  L-bands.  And  the  possibility  of  inter- 
satelllte  communications  is  also  being  considered. 
But  these  are  just  a  few  of  the  new  technologies  thai  we 
are  studying,  as  we  keep  an  eye  on  the  initiatives  being 
studied  by  terrestrial  operators. 

In  Canada  we  are  working  based  on  the  fact  that  a 
telecommunications  infrastructure  already  exists. 
But  for  nations  where  a  telecommunications 
Infrastructure  has  yet  to  be  established,  the  choices 
which  must  be  made  are  different.  Tliese  ecu n tries 
arebaslcally  working  with  a  clean  slate.  They  have  the 
advantage  that  all  this  ground  work  has  already  been 
established,  and  the  human  resources  and  the  research 
are  available  for  the  development  of  an  Infraslruclure 
tailored  to  the  needs  of  tlu^  market. 

Those  trying  to  develoj)  :i  leleconimunicatlons  syslcin 
based  on  the  capabilities  of  satellite,  should  first 
determine  what  the  role  of  satellite  is  going  to  be  in  an 
overall  infrastructure,  rather  than  on  its  own.  NeiUn-i 
the  terrestrial  nor  the  satellite  base  should  be  seen  as 
Independent  of  the  other.  If  a  true 
telecommunlcallons  infrastructure  Is  going  lo  exist, 
each  network  must  have  a  role  to  play  In  it. 

In  these  countries,  satellite  technology  can  be  used  to 
buy  time  for  the  development  of  the  most  effective  and 
efficient  terrestrial  or  hybrid  infrastructure  available. 
Satellite  should  be  considered  as  an  interim  step  to  the 
realization  of  a  full  lelccommunlcations 
infrastructure.  That  Infrastructure  could  eventually 
include  the  best  of  the  terrestrial  sv'stcnis  available. 


423 


and  the  best  of  the  satelhte  systems  available.  By 
drawing  on  the  experience  and  tcchnoIog>'  already 
established  by  telecommunications  providers  around 
the  world,  developing  countries  have  the  ability  to 
create  the  best  telecommunications  infrastructure  for 
them. 

But  whatever  the  market  situation  is,  if  satelhte 
service  pro\'lders  are  going  to  compete  effectively  and 
retain  a  place  in  the  communications  systems  of  the 
next  century,  they  must  study  the  emerging 
technologies  that  will  affect  the  design  of  the  next 
generation  of  commercial  satellites.  As  the 
communications  requirements  of  satellite  service 
customers  evolve,  so  must  communications  systems, 
and  satellite  networks  must  adapt  to  meet  those 
changing  needs. 


424 


KOREASAT  Technology  Development  and  Services 


Dr.  Han  Hwangbo 
KOREA  TELECOM 
Satellite  Business  Group 
680-63  Jayang-dong,  Sungdong-gu 
Seoul,  Korea 


KOREASAT  is  the  first  generation  satellite  for  the  Republic  of  Korea.  It  uses  the  advanced  digital 
technology  for  direct  broadcasting  and  fixed  satellite  services  in  Korea.  It  will  provide  basic  satellite 
communications  facilities  with  small  low-cost  remote  stations  for  rural  and  remote  areas  presently 
having  inadequate  or  no  telecommunication  facilities.  It  will  also  provide  high  speed  data  and  video 
distributions  for  business  television  and  other  professional  program  services  such  as  tele-educational 
video  net\^'orks.  High  quality  color  television  and  high  definition  TV  will  also  be  available  anywhere  in 
Korea-  It  will  certainly  play  a  major  role  in  the  Korean  communications  network  in  the  21st  century. 


1.  INTRODUCTION 

KOREASAT  system  is  designed  to  provide  Ku-band 
satellite  communications  services  for  the  Republic  of 
Korea.  The  GE  Series  3000  spacecraft  platform  (Figure  1) 
for  KOREASAT  system  utilizes  a  single  fixed  antenna 
capable  of  simultaneous  circular  polarization  direct 
broadcasting  service(DBS)  and  linear  polarization  fixed 
satellite  service(FSS).  KOREASAT  is  designed  based  on 
the  similar  reflector  as  the  Advanced.  Communications 
Technology  Satellite(ACTS)  to  implement  three  27  MHz 
DBS  channels  with  the  transmit  EIRP  of  59.4  dBW  and 
the  receive  G/T  of  12.6  dB/K  (  Figure  2),  and  twelve  36 
MHz  FSS  channels  with  the  transmit  EIRP  of  50.2  dBW 
and  the  receive  G/T  of  1 3.4  dB/K  (Figure  3). 


FIGURE  1 


SPACECRAFT 


The  two  spacecraft  system  constellation  is  co-located  at 
1 16  degree  east  longitude  with  a  beam  pointing  center  at 
127.5  degree  east  and  36  degree  west  and  with  on-station 
accuracy  of  0.05  degrees  in  N-S  and  E^W  for  the  service 
period  of  10  years.  KOREASAT  spacecrafts  are  scheduled 
to  be  launched  into  a  geosynchronous  orbital  location  in 
1995. 


2.  KOREASAT  DEVELOPMENT 

KOREASAT  system  is  currently  designed  and  developed 
by  the  General  Electric(GE)  team  and  Korean  partners  in 
accordance  with  the  Korea  Telecom's  requirement 
specifications.  The  GE  team  consisfj  of  GE  Astro-Space 
(GE  ASTRO)  in  U.S.  as  the  prime  contractor  and  Matra 
Marconi  Space(MMS)  in  England  as  the  subcontractor. 
Korean  partners  comprise  of  Goldstar  Information  & 
Communication  s(  Gold  star)  and  Korean  Air  Aerospace 
(Korean  Air)  in  Korea. 

With  experience  in  all  aspects  of  commercial 
communications  satellites  for  more  than  20  years,  GE 
ASTRO  is  responsible  for  the  spacecraft  antennas, 
spacecraft  bus  and  ground  segment  software.  MMS  is 
responsible  for  the  spacecraft  payload  and  the  ground 
control  facilities,  Goldstar  and  Korean  Air  are  responsible 
for  the  backup  ground  control  facilities,  spacecraft  bus 
structure  for  the  solar  panels,  and  technology  development 
for  the  next  generation  of  KOREASAT. 

McDonnell  Douglas(MD)  in  U.S.  will  provide  the  DELTA 
II  launch  vehicle  for  launch  services  to  deliver  two 
KOREASAT  spacecrafts  to  the  geosynchronou^  orbit  and 
Halla  Engineering  &  Heavy  IndustncsiHalla^  Korean 
partner,  will  participate  in  the  design  of  the  launch  venicle 
hardware. 


3.  KOREAN  INDUSTRY  PARTICIPATION 

Goldstar  will  participate  under  a  subcontract  with  GE 
ASTRO  in  manufacturing  of  (i)  Command,  Ranging  and 
Telemetry  (CR&T)  Module  that  includes  a  time  code 
translator/generator,  a  command  generator,  a  range  tone 
processor,  a  phase  meter,  two  telemetry  processors,  a 
status  display,  and  two  subcarrier  discriminators  to 
generate  uplink  commands  and  range  signals  and  to  receive 
and  process  downlink  telemetry  and  ranging  signals,  (ii) 
Static  Spacecraft  Simulator  that  includes  the  hardware  and 
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software  necessary  to  receive,  decode,  decrypt  and 
authenticate  baseband  command  tones  and  to  generate  four 
70  MHz  simulated  telemetry  stream  signals  in  real  time  to 
provide  functional  simulation  of  two  KOREAS  AT 
satellites  in  geosynchronous  orbit,  and  (iii)  Telemetry, 
Command  and  Ranging(TC&R)  system  that  is  comprised 
of  the  Command  Receiver  and  Beacon  Transmitter  to 
provide  the  means  for  monitoring  and  commanding  the 
spacecraft 

Goldstar  will  also  be  involved  undei  a  subcontract  with 
MMS  in  the  design  of  (i)  Communications  System 
Monitor/In  Orbit  Test(CSM/10T)  that  provides  traffic 
measurement  and  monitoring  of  the  KOREA  SAT 
spacecrafts  for  in-orbit  test,  routine  payload  monitoring, 
anomaly  investigation,  and  trend  analysis,  (ii)  secondary 
Telemetry,  Tracking  ant:  Command(TTC)  baseband 
subsystem,  and  Control  and  Monitor(C&M)  subsystem, 
and  (iii)  payload  equipment  tha*  includes  FSS  charmel 
amplifier  with  ALC,  FSS  channel  amplifier  with  fixed 
gain,  and  DBS  channel  amplifier. 

Korea  Air  will  fabricate,  test  and  deliver  under  a 
subcontract  with  GE  ASTRO  the  KOREASAT  structure 
system  that  includes  (i)  Series  3000  rectangular  box 
structures  with  aluminum  honeycomb  panels  excluding 
bulkhead  panel  and  transponder  panel,  (ii)  six  solar  array 
panel  substrates,  and  (iii)  secon<fary  structure  items. 

Halla  will  manufacture  under  a  subcontract  with  MD  four 
sets  of  the  Solid  Rocket  Motor  Nose  Cones  for  nine  boost 
augmentation  graphite  expoxy  motors,  four  sets  of  nine 
Solid  Rocket  Motor  Nose  Cone  Adapters,  and  two  sets  of 
the  third  stage  Payload  Attach  Fittings. 


4.  KOREASAT  SERVICES 

KOREASAT  is  intended  to  provide  a  variety  of  satellite 
business  services  over  the  territory  of  the  Republic  of 
Korea  by  utilizing  advanced  digital  technologies.  The 
range  of  FSS  services  covers  low/medium  speed  data 
transfer  by  the  very  small  aperture  tenninal(VSAT),  low 
speed  voice  and  data  circuits  by  the  demand-assigned 
multiple  access/single  channel  per  carrier(DAMAySCPC) 
method,  and  high  speed  integrated  sendees  by  the  TDMA 
technique  (Figure  4).  The  primary  Teleme^,  Tracking 


HGURE  3  TYPICAL  FSS  EIRP  CONTOURS 


FIGURE  2  TYPICAL  DBS  EIRP  CONTOURS 


and  Command(TrC)  station  collocated  with  a  Satellite 
Control  Center(SCC)  and  a  Network  Control  Center 
(NCC)  supports  the  KOREASAT  services.  The 
Communication  System  Monitor(CSM)  at  the  primary 
TTC  monitors  all  transponder  activities  of  two 
KOREASAT  spacecrafts  and  optimizes  the  use  of 
communications  network  for  all  service  links. 


5.  VSAT  SERVICES 

The  VSAT  networks  are  arranged  in  star  configurations, 
usually  having  a  corporate  headquarters  or  other 
centralized  data  center  at  the  host  site,  with  the  branch 
offices  or  other  remote  sites  connected  to  the  host  by  the 
satellite  links.  The  VSAT  system  uses  four(4)  FSS 
channels  to  provide  a  low/medium  speed  data 
communications  system  between  a  host  computer  and  a 
large  number  of  dispersed  remote  computer  terminals  or 
between  two  remotes  via  the  VSAT  central  station( VCS) 
for  a  cost-effective  bypass  of  terrestrial  facilities.This 
system  is  especially  suitable  when  the  data  flow  is 
generally  large  from  the  host  to  the  remote  systems  for  low 
speed  data  transfer,  facsimile  and  digital  voice. 

The  satellite  station  associated  with  the  host  computer  uses 
a  reasonably  large  antenna  up  to  8  meters  in  diameter, 
while  tiie  VSAT  remote  station(VRS)  uses  a  very  small 
antenna  down  to  1.2  meters  in  diameter.  The  VSAT 
system  supports  inbound  and  outbound  data  rates  up  to  64 
Kbps  and  a  transmission  bit  error  ratio(BER)  of  better  than 
10-E8.  Hie  VCS  hardware  is  capable  of  supporting  up  to 
40  outbound  and  120  inbound  carriers  depending  upon  the 
VCS  sizing,  types  of  carriers,  antenna  sizes,  satellite 
performance,  etc.  One  VCS  system  is  able  to  terminate  the 
traffic  from  20  to  500  VRS  systems  and  designed  to  allow 
modular  growth  up  to  4,0%  VRSs. 

The  VSAT  system  is  currently  developed  by  a  team  of 
Korean  industries  and  MPR  Teltech  in  Canada  by 
enhancing  the  existing  DS2 1(X)  system. 
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6.  DAMA/SCPC  SERVICES 

The  DAMA/SCPC  system  uses  one(l)  FSS  channel  to 
support  fully  meshed  communications  among  the  remote 
stations  with  a  single  satellite  hop.  This  system  is  a  satellite 
based  digital  voice  and  data  communications  network 
suitable  for  thin-route  connections  among  a  large  number 
of  earth  stations.These  telecommunication  services  include 
analog  and  digital  telephony  managed  on  a  dynamic  call- 
by-K^all  basis  and  data  circuits  managed  on  a  demand 
assigned  basis.  It  uses  call-by-call  DAMA  for  voice  and 
data  circuits  via  SCPC  communication  paths  between  earth 
stations  anywhere  in  the  system. 

This  system  supports  1,200  SCPC  single  way  traffic 
channels,  2,000  remote  DAMA  terminals,  10,000  SCPC 
channel  units  through  the  use  one  FSS  channel  and  the 
system  capacity  can  be  increased  up  t(.t  three(3)  FSS 
channels.  The  system  performs  Mean  Call  Processing 
throughput  of  5  calls/sec.  Peak  Call  Processing  throughput 
of  .500  calls  in  25  sec,  and  4  sec  Call  Setup  Time.  BER 
averaged  over  10  minutes  does  not  exceed  lOE-6  for  a  32 
Kbps  voice  communication  and  BER  for  data 
communication  does  not  exceed  lOE-7  for  more  than 
2.09%  of  any  year.  The  overall  system  availability  will  be 
better  than  99.80%  for  the  voice  communication  path, 
99.81  %  for  the  data  communication  path,  and  99.89%  for 
the  service  information  patii. 

The  DAMA/SCPC  system  is  currently  developed  by  a  team 
of  Korean  industries  and  Alenia  Spazio  in  Italy. 


7.  HIGH-SPEED  DATA  SERVICES 

The  high  speed  integrated  services  use  two{2)  FSS 
channels  for  high  speed  data  transfer  between  stations  and 
four(4)  FSS  channels  for  video  relay  which  include 
satellite  news  gathering(SNG),  TV  receive  only(TVRO), 
CATV,  and  TV  relay.  The  high  speed  data  transfer 


services  between  stations  include  high  speed  computer  Tile 
transfer,  high  speed  facsimile,  telegraph/telex,  digital 
voice,  and  video  conferencing.  These  services  also  include 
temporary  backup  transmission  of  data  due  to  outage  of 
terrestrial  lines  or  traffic  overflow.  These  equipment  for 
the  high  speed  integrated  services  will  be  developed  by 
Korean  industries. 


8.  DBS  SERVICES 

Each  KOREAS  AT  satellite  utilizes  three  DBS  channels  of 
120W  TWTs  out  of  six  available  DBS  channels  to  provide 
Korean  viewers  with  high  quality  NTSC  color  television, 
multiplexed  analog  components(MAQ  television,  and  high 
definition  television(HDTV). 

DBS  payload  provides  (i)  Left-hand  circularly  polarized 
(LHCP)  receive  and  transmit  antenna,  (ii)  Two  redundant 
pairs  of  low  noise  amplifiers(LNAs)  with  redundancy 
switching,  (iii)  Two  receivers  with  input  filtering  and 
redundant  RF  switching,  (iv)  Input  multiplexers  to  provide 
separate  amplification  paths  for  six  channels,  (v)  Six  RF 
channel  amplifiers  with  redundant  input/output  switch 
networks,  (vi)  An  output  multiplexer  assembly  combining 
all  six  channels  to  antenna,  (vii)  A  commandable  channel 
gain  control  for  each  RF  channel,  and  (viii)  An  automatic 
level  control  function  for  each  channel  to  provide  proper 
TWTA  saturation  over  a  15-dB  dynamic  range. 

The  frequency  and  polarization  plans  for  the  DBS  payload 
assign  six  channels  of  27  MHz  bandwidth  in  accordance 
with  the  Final  Act  of  WARC-77  for  operation  over  any 
three  active  channels  on  each  of  two  spacecrafts  to  provide 
1.5-dB  margin  over  the  59.4  dBW  requirement  at  the  edge 
of  coverage  area(Figure2).  DBS  performance  also 
provides  0.2-dB  EIRP  margin  at  the  edge  of  coverage  and 
1.8-dB  G/T  margin  even  when  operating  under  the  worst- 
case  pointing  conditions. 


HGURE4  OVERALL  CONFIGURATION  OF  KOREASAT  SERVICES 
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Fvpical  EIRP  over  the  mainland  of  Korea  may  be  greater 
than  62  dBW  but  the  peak  EIRP  radiated  is  less  than  63.6 
dBW  as  required  by  the  CCIR  Radio  Regulations.  Receive 
cross-polarization  and  receive  gain  outside  the  coverage 
area  also  meet  the  requirements  of  the  Radio  Regulations. 


9.  OJTPLAN 

GE  ASTRO  and  MMS  perform  the  On-the-Job 
Training(OJT)  to  provide  Korean  engineers  from  the 
beginning  of  the  design  phase  to  the  post-launch  phase 
with  ind^th,  hand-on,  learning  experiences  in  all  activities 
of  the  KOREASAT  spacecrafts,  payloads,  and  ground 
equipment.  30  engineers  from  various  Korean  industries 
and  Korean  Research  Institutes  are  assigned  for  OJT 
during  design,  construction,  and  test  phases,  three 
engineers  during  launch  phase,  and  three  engineers  during 
operation  and  maintenance. 

The  communication  antenna,  the  bus  subsystems,  and  the 
mission  analysis  and  operations  OJT  will  be  performed  at 
the  GE  ASTRO  facilities  in  East  Windsor,  NJ.  The 
pay  load  and  ground  equipment  OJT  will  be  performed  at 
the  MMS  facilities  in  Portmouth,  Bohramwood  and 
Watford,  England  OJT  for  final  spacecraft  integration, 
assembly  and  tests  will  also  be  completed  at  the  GE 
ASTRO  facilities, 

Korean  engineers  will  team  with  GE  ASTRO  and  MMS 
engineers  and  contribute  to  the  system  and  subsystem 
design,  analyses,  manufacturing,  integration,  testing, 
launch,  and  mission  operation  activities.  They  will 
participate  in  preparation  of  (i)  System  and  subsystem 
performance  specification  documentation,  (ii)  Design 
review  documents  for  systems,  subsystems,  and 
components,  and  (iii)  Performance  analyses.  After 
completion  of  the  spacecraft  and  ground  station  integration 
and  test,  a  small  group  of  OJT  engineers  will  contribute  to 
the  prelaunch  and  launch  activities* 

MD  also  performs  the  OFT  program  to  provide  24  Korean 
engineers  with  the  technology  of  launch  services  and  hand- 
on  experiences  at  the  MD  {M^mises  in  order  for  them  to 
gain  sufficient  and  comprehensive  knowledge  and 
technical  know-how  in  the  field  of  launch  vehicle  design 
and  assembly,  launch  and  mission  integration,  and  launch 
operations. 

At  the  Huntington  Beach  facility  in  California,  Korean 
engineers  will  assist  in  the  overall  tasks  including  (i) 
Development  of  the  mission  peculiar  support  drawings  and 
documentation  for  two  spacecrafts,  (ii)  Development  of 
mission  specification,  and  (iii)  Compatibility  analyses.  At 
the  Pueblo  facility  Corolado,  they  will  participate  in  the 
launch  vehicle  assembly,  production,  checkout,  and 
quality  control  activities.  At  the  Cape  Canaveral  launch  site 
facility  in  Florida,  they  will  be  involved  in  launch  vehicle 
processing,  spacecraft  integration,  and  launch  operations. 

It  is  recognized  that  through  the  OJT  program  Korean 
engineers  will  be  able  to  acquire  commercially  available 
technology  and  experience  in  design,  manufacturing,  and 
integration  of  the  communication  satellites  and  launch 
vehicles  as  well  as  satellite  operations  and  launch 
operations  to  pave  the  way  for  the  next  generation  of 
KOREASAT. 


HGURE  5  LAUNCH  VEHICLE 

¥m  KOREASAT  SYSTEM 


10.  CONCLUSION 

KOREASAT  is  the  first  generation  of  communication 
satellites  in  the  Republic  of  Korea.  It  is  under  design  and 
development  by  the  GE  team  and  Korean  industries 
according  to  the  Korea  Telecom's  specifications  and 
scheduled  to  be  launched  by  the  Delta  II  in  1995  (Figure 
5).  There  is  a  growing  awareness  among  Korean 
enterprises  of  the  great  potential  of  satellite  business 
systems,  offering  users  immediate,  wideband,  long- 
distance services  which  can  not  at  present  be  easily 
provided  on  terrestrial  networks.  Satellite  communications 
are  especially  attractive  and  cost-effective  for  business 
owners  with  large  distributed  processing  needs  or  video 
services  whose  operations  are  already  constrained  by  the 
limitations  of  land  lines.  The  utilization  of  KOREASAT 
spacecrafts  may  be  maximized  by  new  technology  and 
service  development  such  as  digital  compression,  ultra- 
small  aperture  terminal  (US AT),  and  mobile 
communications.  The  demand  for  new  services  in  high 
speed  data  transmission  of  various  rates  and  direct 
broadcasting  service(DBS)  will  increase  significantly  in  the 
next  decade  in  Korea, 
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Flora  Tung 
Director  of  International  Operations 
Hongkong  Telecom 


1.  Abstract 

An  economic  revolution  in  China  has  captured  the  attention  of  the  world's  businesses.  China, 
with  outside  participation,  is  investing  in  industrial  development  and  special  economic  zones  that 
have  already  made  it  the  fastest  growing  economy  in  the  world's  fastest-growing  economic 
region  -  the  Asia-Pacific  Rim.  While  this  revolution  began  in  the  southern  province  of 
Guangdong  (formerly  Canton),  it  is  now  progressing  up  the  coastline  and  into  the  central 
provinces  of  the  world's  most  populous  nation. 

To  support  th.s  economic  powerhouse,  China  is  modernizing  its  infrastructure  in  an  ambitious 
program  that  includes  the  provision  of  high-quality  telecommunications  demanded  by 
multinational  companies.  One  of  its  closest  partners  in  this  effort  is  Hongkong  Telecom  which, 
by  its  unique  position  on  the  Pacific  Rim,  is  the  Telecom  Gateway  to  China. 


2.    Economic  Overview  -  The  Four  Little  Dragons 
and  China 

The  Organization  of  Economic  Cooperation  and 
Development  (OECD)  says  that  the  center  of  global 
economic  gravity  is  shifting  to  the  Asia- Pacific  region, 
which  will  account  for  one-third  of  the  world's  production 
by  2010,  compared  with  about  one-quarter  in  1990.  By 
2040,  OECD  says,  half  of  the  globe's  output  will  come 
from  Asia. 

These  projections  are  supported  by  Japan's  Ministry  of 
Finance.  The  Ministr>'  report  that  in  2015,  Asia's  $12.4 
trillion  GNP  will  represent  35  percent  of  the  combined 
$35.9  trillion  GNP  of  Asia,  North  America  and  Europe. 

Put  in  another  perspective,  the  Asian  Development  Bank 
said  last  November  that  Asian  GDP  is  expected  to  reach  7.1 
percent  in  1992  vs.  1.3  percent  in  the  U.S.  Economic 
growth  in  China  is  expected  to  double  from  5.2  percent  in 
1990  to  12.2  percent  in  1992.  In  China's  southern  province 
of  Guangdong,  growth  is  more  than  13  percent.  It's  clear 
where  growth-minded  global  companies  should  be  setting 
their  sights  and  their  sites. 

While  some  of  the  region's  nations  are  growing  faster  than 
others,  virtually  no  area  on  the  Asia-Pacific  Rim  is  being 
left  out  of  the  action.  Japan  is  the  current  leader,  posting 
a  $3,369  trillion  GDP  in  1991 .  But  the  high  cost  of  doing 
business  in  Japan,  where  an  average  hourly  compensation 
in  wages  and  benefits  in  the  manufacturing  sector  is  more 
than  $14.00,  has  caused  entrepreneurial  eyes  to  focus  on 
less  costly  regions. 

Although  substantial  overseas  investment  (including 
Japanese)  is  flowing  to  most  countries  on  the  Rim,  among 
the  favored  ta  gets  have  been  the  four  little  dragons:  Hong 
Kong,  Singapore,  Taiwan  and  South  Korea.  To  these  is 
being  added  Ihe  big  dragon,  China,  where  an  economic 
revolution  is  transforming  the  world's  most  populous  nation 
into  a  world-class  investment  opportunity,  manufacturing 
center  and  the  world's  largest  untapped  market. 


Indeed,  Guangdong  province  (formerly  Canton  province), 
just  north  of  Hong  Kong,  has  set  for  itself  the  objective  of 
becoming  the  fifth  little  dragon.  As  described  by  William 
Overholt,  Governor  of  the  American  Chamber  of  Commerce 
in  Hong  Kong  i.i  a  presentation  to  the  Senate  Foreign 
Relations  Committee  last  April,  Asia  is  the  fastest  growing 
part  of  the  world  economy  and  southern  China  is  the  fastest 
growing  part  of  Asia. 

A  look  at  statistics  (Fig.  1)  shows  how  these  five  regions 
compare  with  each  other  in  1991  Gross  Domestic  PrcSuct, 
per  capita  GDP,  population  and  average  hourly  pay. 
Figures  for  Japan  are  given  as  a  comparison.  These 
statistics  show  that  the  four  dragons  are  relatively  equal  in 
terms  of  labor  costs.  And  they  also  show  why  many 
nations  arc  targeting  China  as  a  good  place  to  set  up 
manufacturing  operations  both  to  meet  local  demand  and 
for  export. 

A  wealth  of  other  statistics  support  the  notion  that  the 
Asia-Pacific  Rim,  and  especially  China,  is  an  outstanding 
business  opportunity  for  global-minded  companies.  More 
and  more  companies  —  and  countries  —  are  getting  the 
message.  But  Hong  Kong  has  taken  the  lead  by  providing 
80  percent  of  the  foreign  investment  in  China.  The  total 
during  the  1980s  was  $23  billion,  80  percent  of  which  was 
in  Guangdong,  which  has  16,000  Hong  Kong-based 
companies  employing  an  estimated  3  niillionr  The 
arrangement  is  reciprocal.  China  has  invested  some  $10 
billion  in  Hong  Kong,  including  Hongkong  Telecom.  It  is 
the  third  largest  investor  in  Hong  Kong  manufacturing  after 
the  U.S.  and  Japan. 

The  long,  friendly  and  mutually  beneficial  relationship 
between  Hong  Kong  and  China  is  also  evidenced  by  the 
two  regions  being  each  others'  major  trading  partner. 
Bilateral  trade  between  Hong  Kong  and  China  in  1991 
reached  $49.6  billion,  or  nearly  37  percent  of  China's  total 
trade.  China's  share  of  Hong  Kong's  global  trade  jumped 
from  9.3  percent  in  1978  to  32.4  percent  or  $64.2  hilljo„  j,, 
1991.  In  turn.  Hong  Kong  is  China's  largest  export  market 
taKmg  nearly  45  percent,  or  $32.1  billion  of  the  1991  total 
This  IS  a  24.2  percent  increase  over  1990. 
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China  has  been  Hong  Kong's  largest  supplier  since  1982. 
It  is  the  principaF  supplier  of  raw  materials  and 
semi-manufactures,  consumer  goods  and  foodstuffs,  and 
second  largest  supplier  of  capital  goods  and  fuels.  In  turn, 
Hong  Kong  is  a  principal  supplier  to  China,  accounting  for 
more  than  24  percent,  or  $17.5  billion,  of  China's  total 
imports  in  1991.  Hong  Kong's  major  domestic  export  items 
to  China  in  1991  included  textiles,  telecommunications 
equipment,  polymerization  and  copolymerization  products, 
watches,  cUkKs  and  clothing. 

To  support  this  and  other  activity,  more  than  42  million 
passenger  journeys  were  made  between  Hong  Kong  and 
China  in  1991,  compared  with  just  under  10  million  for 
1981.  Some  1 1  million  tons  of  cargo  was  moved  across  the 
border  in  almost  6  million  vehicle  journeys  during  the  same 
period. 

3.     Hong  Kong  -  The  Business  Connection 

This  introduction  to  the  dynamic  economy  of  the  region  and 
the  close  economic  and  personal  ties  between  Hong  Kong 
and  China  supports  the  proposition  that  for  global 
companies,  the  most  logical  way  to  enter  the  China  market 
is  through  Hong  Kong.  We  now  can  move  to  an  overview 
of  the  telecom  infrastructure  supporting  access  to  China  and 
its  economic  development  zones. 

3.1  Trans-Oceanic  Cable  Systems 

Recent  announcements  of  ambitious  new  undersea  cable 
projects  underscore  the  importance  being  placed  on  the 
economic  opportunities  developing  throughout  the 
Asia-Pacific  Rim,  Indeed,  it  is  hard  to  believe  that  when 
the  first  trans-Pacific  digital  cable,  the  560  Megabit 
TPC-3/Haw-4,  was  installed  in  1989,  a  full  fifteen  years 
had  elapsed  since  the  turnup  of  the  analog  TPC-2/Haw-3 
cable.  In  1990,  the  1,260  Megabit  North  Pacific  Cable 
went  into  service. 

Last  November,  TPC-4  with  1,120  Megabits  of  capacity, 
was  inaugurated  just  after  carriers  announced  plans  for  the 
5  Gigabit  TPC-5  system.  In  addition  to  these  systems,  the 
Haw-5,  PacRim  East/Tasman-2/PacRim  West  project  will 
be  phased  in  through  1994. 

But  the  Pacific  will  soon  lose  its  monopoly  as  a  route  for 
trans-oceanic  fiber  cable  access  to  the  Far  East.  Digital 
fiber  paths  westward  are  being  mapped  through  the  1,120 
Megabit  Sca-Me-We  2  and  5  Gigabit  Sca-Me-We  3  and 
FLAG  (Fiber  Optic  Link  Around  the  Globe)  projects  to 
Europe.  The  latter  would  be  the  world's  largest  fiber  optic 
cable  at  15,000  miles. 

3.2  Regional  Cable  Systems 

Hong  Kong  is  served  by  two  cable  landing  stations,  one  at 
Deepwater  Bay  and  the  other  at  Cape  Daguilar,  that  provide 
fiber  access  to  the  trans-oceanic  systems.  The  Hong 
Kong-Japan-Korea  cable  and  Hong  Kong-Taiwan  cables, 
both  with  250  Megabits  of  capacity,  connect  with  TPC-3 
through  Japan  or  the  Guam-  Philippines-Taiwan  cables, 
and  with  the  North  Pacific  Cable  through  the 
Miura-Chikura  cable  in  Japan. 

Additional  capacity,  interconnects  and  reliability  will  stem 
from  completion  this  year  of  the  1,130  Megabit 
Asia- Pacific  Cable  connecting  Hong  Kong  with  Singapore, 
the  Philippines,  Taiwan  and  Japan.  Next  year  the  Hong 
Kong-Guam-Philippines  cable  will  provide  an  additional 
5(i()"MeRahits  of  capacity.     And.  as  announced  last 


November,  plans  are  being  made  for  a  5  Gigabit 
Asia-Pacific  Cable  Network  linking  Hong  Kong.  Brunei. 
Guam,  Japan,  Indonesia,  South  Korea,  Malaysia,  the 
Philippines,  Singapore,  Taiwan  and  Thailand. 

33  Satellite  Access 

Hongkong  Telecom's  Stanley  Earth  Station  is  the  territory's 
satellite  hub.  In  addition  to  providing  access  to  AsiaSat, 
the  Stanley  facility  has  antennas  directed  at  the  60  and  63 
degree  Indian  Ocean  Region  Intelsat  satellites  and  the  174, 
177  and  180  degree  Pacific  Ocean  Region  Intelsat  satellites. 
Backup  antennas  are  available  for  the  66  degree  ICR  and 
183  degree  PGR  restoration  spacecraft. 

3.4  Business  Access 

These  long-haul  and  regional  cable  and  satellite  systems 
suppon  the  busiest  telecommunications  center  on  the  Pacific 
Rim.  More  than  450  multinational  firms  hub  their 
Asia-Pacific  network  in  Hong  Kong  which,  according  to 
Communications  Week  International,  commands  some  60 
percent  of  the  Asia-Pacific  hub  market.  The  territory  is 
home  to  51  percent  of  all  multinational  corporations* 
regional  headquarters  in  Asia. 

According  to  China  Business  Review.  Hong  Kong's 
emergence  over  the  last  decade  as  the  principal 
telecommunications  hub  in  Asia  was  instrumental  in 
cementing  the  territory's  key  role  in  the  Pacific  Rim. 

Today  more  than  30,000  foreign  companies  have  operations 
in  Hong  Kong.  Pacific  Telecommunications  describes  the 
territory  as  having  one  of  the  most  advanced 
communications  infrastructures  in  the  world. 

4.    China  Access 

•Coupling  Hong  Kong's  accessability  with  its  telecoms 
infrastructure,  a  strong  case  is  make  for  the  territory  as  the 
communications  gateway  to  China.  To  date.  Hong  Kong 
provides  the  only  fiber  optic  access  to  China.  This  is  via 
the  4  X  140  Megabit  cable  linking  Hong  Kong,  Shenzhen, 
Dongguan,  Huizhou  and  Guangzhou,  and  the  new  565 
Megabit  cable  linking  Hong  Kong  and  Shenzhen.  Beyond 
these  main  trunk  systems,  a  rapidly  expanding  web  of 
international  private  leased  circuits  (IPLCs)  support 
international  businesses  operating  in  China's  Special 
Economic  and  Industrial  Development  zones. 

A  report  on  transit  capacity  within  the  People's  Republic  of 
China  and  services  now  being  offered  there  will  be  covered 
in  a  separate  paper.  I  will  conclude  these  remarks  with  an 
overview  of  services  jointly  being  offered  by  Hongkong 
Telecom  and  China's  provincial  telecommunications 
administrations. 

IPLCs  terminating  in  or  transiting  Hong  Kong  now  serve 
more  than  70  global  companies  with  operations  in  China. 
An  example  is  the  high-speed  circuit  supporting  the 
operations  of  DuPont  Agricultural  Chemicals  Ltd.  in 
Shanghai,  which  provides  access  to  the  company's  Hong 
Kong  hub  and  on  to  company  data  centers  in  Singapore, 
Germany  and  the  U.S. 

More  recently.  One -St op  Shopping  agreements  were  signed 
between  Hongkong  Telecom  and  telecommunications 
administrations  in  China's  three  major  gateway  cities  — 
Beijing,  Shanghai  and  Guangdong.  When  coupled  with 
similar  agreements  Hongkong  Telecom  has  with  22  other 
administrations  in  14  countries,  these  comprehensive  service 


430 


ERIC 


5.  Conclusion 


packages  greatly  facilitate  provisioning  and  managing 
international  networks  supporting  commerce  between  major 
industrial  nations. 

Last  September  public  videoconferencing  was  inaugurated 
between  Hong  Kong  and  Beijing.  Since  then,  similar 
services  were  turned  up  in  Shanghai  and  Guangzhou. 

Other  services  offered  between  Hong  Kong  and  China 
include  international  direct  dialing,  facsimile  and  mobile 
telecommunications. 


Hongkong  Telecom  has  enjoyed  a  close  working 
relationship  with  its  counterparts  in  China  for  more  than  20 
years.  Results  of  this  relationship  include  several  highly 
successful  joint  ventures  such  as  the  Shenda  Telephone 
Company  in  Shenzhen  and  a  specialized  communications 
network  for  oil  rigs  operating  the  South  China  Sea. 
Organizations  seeking  to  participate  in  China's  economic 
revolution,  or  strengthen  ties  with  China's  scientific, 
academic  and  research  institutions,  welcome  the 
telecommunications  infrastructure  being  built  to  facilitate 
interaction  with  a  dynamic  and  growing  member  of  the 
Asia-Pacific  community. 


FIGURE  1 
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Hong  Kong 

82.7 
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5.8 

$3.58 

Singapore 

40.0 
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So .  Korea 

283.5 
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43.3 

4.32 

Taiwan 

175.7 

6,837 

20.4 

4.42 

China 

371.2 

2,656 
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0.24 

Japan 

3,369.7 

14,311 
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14.41 

Source:     Fortune    Oct.  5,  1992 
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2.3.8.2. 

3.2.1.2. 

3.2.3-3. 

3.3.1.4. 

3.3.2.4. 

3.3.2.5. 

3.3.6.3. 

3.3.6.4- 

4.2.2.1. 

4.2.2.3. 

4.2.6.1. 

4.2.6.4. 

4.2.8.1. 

4.2.8.2. 

4.2.8.3. 

4.3.1.1. 

4.3.1-2. 

4.3.1.4. 

4.3.6.2. 

4.3.6.4. 

4.3.8.2. 

4.4.1.1. 

4.4.1.3. 

.3.2.6.1. 
3.2-6.2. 
3-2.6.3. 
3.2.6.4. 
3.2.6.5. 

2-2.4.:. 
2.2.4.3. 
2.2.4.4. 
3.2.4.1. 
3.2.4.2. 
3.3.4.3. 
3.3.6.1. 
3.3.6.3. 
3..3-6.4. 
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EDI 

Enterprise  Networks 
Foreign  Investment 


4.2.1.4. 
4.2.4.3. 
4.3.4.1. 
4.3.4.2. 
4.3,4.4. 
4.3.5.2. 
4.3.5.4. 
4.3.6.1. 
4.3.6.5. 

2.2.5.4. 
2.3.4.1. 

2.3.5.4. 
3.2.5.2. 
3.2.5.5. 
4.3.5.1. 
3.2.2.4. 
3.3.2.3. 


Networks 


Frequency  Management 
GSM 

Health  Care  Applications 
HDTV 

Ideographic  Language 

Imaging 

INMARSAT 


INTELSAT 


ITU 


ISDN 


LEO  Satellites 


Multimedia 


2.2.1.3. 
4.2.4.1. 

2.2.3,4. 

3.2.4.1. 
3.2.4.3. 

2.2.8.2. 
4.2.4.1. 

4.3.5.3. 

3.2.1.3. 

2.3,2.3. 
4.2.7.1. 
4.2.7,2. 
4.2.7.3. 
4,2.7.4. 

2,2.7.3, 
2.2.7.5. 
2.3.7.2. 

2.2.8.1. 
2.2.8.2, 
3.2.6.1. 

2.2.1.2. 
2.2.4.5. 
2.2.5.1. 
2.2.5.4. 
2.3.1.1. 
23.1.2. 
4,2.4.2. 
4.2.6.5. 
4,3.4.2. 

2.2.8.2. 
.3.2.7.1, 
.3.3.7.1. 
3.3.7.2. 
.3.3.7.3. 
3.3.7.4. 

2.2.1.3. 
2.2.3.1. 
2.2.4..3. 
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2,2.3.3. 
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2.3.4.4. 

2,3.5.1. 
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3.2.5.1. 
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3.2.5,5. 
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3.3,1.1. 

3.3.2.2. 

3.3.2.3, 

3.3.5.2. 
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4.2.1.3. 

4.2.2.1. 
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4,2,3.4. 

4.2.8,2. 
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4.3.5.1. 

4.3.5.4. 
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4.3.2.2. 
3.3,1.1. 

2,2.6.1. 
2,2.6,.3, 
2.2.6.5. 
2,3.4.4. 
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2.3.3.3. 
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.3.2.1.1. 
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4  3.7.6. 
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2.2.7.3. 
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NB:  An  asterisk  C)  indicates  that  a  country  profile  is  provided.  Other  entries  concern  the  countr>'  or  region 
wixh  regard  to  individual  projects  or  within  the  context  of  a  comparative  analysis. 
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Australia 
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China  PRC 
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Europe  (EC) 
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Hong  Kong 
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4.3.2..\ 
4.3.7.6. 

2.2.5..\ 

2.2-6.4. 

2.X5A. 

2..\7-5.* 

.V2.S.4.* 

4..3..3.4. 


Latin  America 
Malaysia 

Mexico 
New  Zealand 
Pacific  Islands 

Papua  New  Guinea 
Philippines 

Russia 

Singapore 

Taiwan 

Thailand 


United  Kingdom 
United  States  of  America 


3,3.1.4. 
4.3.5.1, 
4.3.8.2, 

3.2.3.3. 
3.2.5.5. 
.\3.1.4. 

4.2.8. 1.  * 
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4,.\5,1,* 

3.2.8.. \* 
4.3.2.4. 

2.2.7.1. 
4.2.7.4. 
4.3.1.5. 

4.3.6.2.  * 
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4.3.1.1- 

2.3.4.1.* 
3.2-3.3. 

2.1.1-1. 
3.2.5.4. 

2.2.2.1. 
2.3.2. 1-* 
3.2-.\3. 
3.2.5.5. 
3..\1.4. 

3.2-2.2. 

2-2.4.4. 

2.3.3.3.* 

2.3.6.2. 

2.3.6.4. 

3.2.2.2. 

3.2.4.2. 

3.2.4.3. 

3.2.6.2- 

3.2.6-5. 

3.2.7.3. 

4-2.2.2- 

4.2.2.4. 

4.2.4.3. 

4-3-1.5.* 

4..V4-1. 

4.3.5-2. 

4-3-6.3. 
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NEW  COMMUNICATION  TECHNOLOGIES 
APPLIED  TO  SERVICES  OF  SOCIAL  BENEFIT 
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1 .  ABSTRACT 


The  implementation  of  Telecommunications  services  in  rural, 
suburban  or  under pr i vi leged  areas  has  been  a  challenge  in 
developing  countries,   but  also  in  countries  with  a  greater 
financial  and  material  infrastructure. 


The  obstacles  faced  by  developing  countries  in  order  to 
provide  minimum  communications  services  for  their  populations' 
situation  has  created  a  great  disparity  between  the  people  who 
currently  enjoy  the  benefits  of  communications  and  those  that  do 
not.     This  disparity  has  become  accentuated  in  some  nations  due 
to  the  social  and  demographic  conditions   (1)  (2). 

This  project  supported  by  the  Organization  of  American  States 
(Project  No.   MEC07328)   hopes  to  establish  a  new  focus  in  the 
implementation  and  operation  of  communication  services  in  rural, 
suburban  and  underprivileged  areas,  applying  creative  concepts 
which  differ  markedly  from  the  traditional  concept  of  rural 
communications.     This  concept  simply  consists  in  applying  a 
methodology  which  would  permit  the  utilization  of  new 
technologies  to  the  advantage  of  the  rural  population,  thereby 
having  an  impact  on  bettering  the  quality  of   life  at  the  short, 

medium  and  long  term. 


2.  INTRODUCTION 

The  methodology  developed  for  the  project 
will   include  strategies  and  lines  of  ac- 
tion of  an  international  character  so 
that  the  results  of  the  project  as  well 
as  the  experience  gained  could  be  imple- 
mented in  different  countries  with  the 
necessary  local  adaptations. 


STRATEGIES  AND  LINES  OF  ACTION 
FOR  THE  PROJECT 


DIAGNOSTICS  OF  PRESENT 
CONOiriONOF  RURAL 
COMMUNICATIONS  IN 
.  SOCIAL  INTEREST  AREAS 


/       OBJECTIVE:  ^ 
^   APPLICATION  OF  THE 
METHODOLOGY  TO 
IMPLEMENT  m\ 
COMMUNICATIONS 
TECHNOLOGMN  SOCIAL/ 
INTEREST  AREAS  / 


CASE  STUDY:  STATES: 

MEXICO  SONORA,  GUERRERO  AND  VERACRUZ 

Figure  1 


The  concept  used   in  this  project  to  provi_ 
de  telecommunications  services   in  social 
interest  areas  does  not  consist  only  of 
installing  a  telephone  in  a  part  i cul a r 
town,  but  those  communications  services 
that  could  be  necessary  to  stimulate  edu- 
cation and  development  or  to  sol  \'e  a  ba- 
sic problem  of  health,   security  or  procu- 
rement of   f ood  suppl y    ( 3 )  . 


SOCIAL  INTEREST  AREAS 

-  RURAL  AREAS 

-  SUBURBAN  AREAS 

-  EXTREME  POVERTY  AREAS 

-  ETHNIC  AREAS 

-  REMOTE  AREAS  WITH  DIFFICULT  ACCESS 

Figure  2 

AREAS  OF  IMPACT  OF  NEW 
COMMUNICATIONS  TECHNOLOGIES 

•AGRICULTURE 

-  EDUCATION 

-  HEALTH 
•TOURISM 

•  ENVIRONMENT 

•  PROTECTION  FROM  NATURAL  DISASTERS 

•  METHEOROLOGY 

'  SECURITY  SERVICES 

Figure  3 
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Ono  of  the  factors  that  will  enrich  the 
development  of  the  project  is  the  particj^ 
pat  ion  of  the  population  which  will  be  on 
the  receiving  end  of  the  services.  The 
communities  will  play  an  important  role 
in  defining  the  project's  applications. 
In  this  way,   from  the  very  beginning  of 
the  implementation  process  of  the  communi_ 
cations  infrastructure,   the  individuals 
^nd  community  involved  in  receiving  the 
results  of  the  project,  develop  a  sense 
of  commitment  and  an  awareness  of  the  uti_ 
litarian  nature  of  the  installed  system. 
This  process  contributes  to  the  bettonnent 
of  the  maintenance  services  as  v.'ell  as  to 
appropriate  care  being  taken  in  the  han- 
d H nq  of  the  installed  equipment. 

The  new  telecommunications  technologies 
which  will  have  a  global  impact  during 
the  nineties  as  well  as  ootential  applic£ 
tions  for  rural,   suburban  or  underprivi- 
leged areas  that  have  been  considered  in 
t"his  project  are: 


APPLICATION  OF  NEW  TECHNOLOGIES 
IN  SOCIAL  INTEREST  AREAS 


METHODOLOGY: 

.  •  RURAL  COMMUNICATIONS 
,  DIAGNOSTICS 

■  •  APPLICATION  OF  NEW 
TELECOMMUNICATIONS 
TECHNOLOGIES 

•  COST  OF  NEV/ 
TECHNOLOGIES 


VISION  : 

CONTRIBUTION  OF 
COMMUNICATIONS 
TECHONOLOGIES : 


I 


RURAL  COMMUNICATIONS 
INTEGRATED  CENTER 


\^  IMPROVEMENT  OF  QUALITY 
OF  LIFE: 


-EDUCATION 
-HEALTH 
-AGRICULTURE 
-  OTHER  SOCIAL  AND 
ECONOMIC  ACTIVITIES 


CICOR 


Figure  5 


NEW  TECHNOLOGIES  CONSIDERED 
IN  THIS  PROJECT 

-DIGITAL  MICROWAVE 
-DIGITAL  RAM 

-  FIBER  OPTICS  SYSTEMS 

-  VSAT  SYSTEMS 

-  MOBILE  SATELLITE  SYSTEMS 

-  SPREAD  SPECTRUM  SYSTEMS 

-  CELLULAR  SYSTEMS 

Figure  4 


The  methodology  to  provide  telecomrpunica- 
tions  services  in  social   interest  areas 
is  divided  in  two  basic  blocks  or  seg- 
ments.    The  first  block  consists  of  a  da- 
ta base  information  tool  that  includes 
socio-econom ic ,  geograph ica 1  and  infras- 
tructure  information  of  the  populations 
to  be  served.     The  second  block  maKes  use 
of  this  data  base  to  generate  technology 
cost  inf ormat ion  by  means  of  decision 
trees  that  consid'  r  weighting  factors  to 
obtain  initial  investment  cost,  val'je 
added  servi  ces  costs ,       intenance  cost 
and  other  costs  that  are  fundamental  to 
install  and  operate  the  communications 
infrastructure  in  base  of  point  to  point 
links  from  the  objective  site  to  the  in- 
terconnect point  to  the  national  telepho- 
ne network. 

The  final  result  of  the  methodology  con- 
sists of  the  configuration  of  an  entity 
defined  as  the  RURAL  COMMUNICATIONS  INTE- 
GRATED CENTER  (CICOR  in  Spanish)  where 
the  communications  infrastructure  will  be 
located  and  operated. 


3.   DESCRIPTION  OF  THE  METHODOLOGY 

The  vision  for  the  development  of  this 
Dro ject  consists  in  the  application  of 
now  communications  technologies  to  impro- 
ve the  quality  of   life  of  the  population. 
Then  the  goal   of  the  project   is  not  tho 
^'"'Chnology  itself,   but  the  application 
of  a  methodology  that  makes  better  use 
•ind  planning  of  the  material,   human  and 
financial   resources  available  for  the  peo 
pie  of  the  villages  or  suburbin  areas  and 
for  the  f)roviders  of  systems  and  telecom- 
munications administrations. 


New  technologies  have  the  capacity  to  pro 
vide  digital  services  that  can  offer  voi- 
ce and  data  channels  that  can  at  the  same 
t ime  expa nd  to  va 1 ue  added  services  that 
would  be  implemented  according  to  the  po- 
litical,  socio-econom  ic  and  cultural  cha - 
racteristics  of  the  towns.     These  value 
added  services  are  integrated  in  the 
CICOR  as  described  in  figures  7  and  8  and 
a  description  of  the  cost  analysis  pro- 
cess is  described  in  figure  9. 
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DESCRIPTION  OF  THE  METODOLOGY 


RURAL  COMMUNICATIONS  DIAGNOSTICS  ^ 
(Population  less  than  5000) 


r" 


DEFINITION  OF  SITES 


SOCIO-ECONOMIC 
FACTORS 


GEOGRAPHICAL 
FACTORS 


INFRASTRUCTURE 
FACTORS 


DEFINITION  OF 
SERVICES 


FINAL 
RESULT: 


COST  TO  IMPLEMENT  NEW 
TELECOMMUNICATIONS 
TECHNOLOGIES  IN  SOCIAL  INTEREST  AREAS 


CONFIGURATION  OF  THE 
RURAL  COMMUNICATIONS 
INTEGRATED  CENTER 

C  I  C  O  R 


COSTS  OF  NEW 
TECHONOLOGIES 


CHARACTERISTICS 
OF  NEW 
TECHNOLOGIES 


Figure  6 


SERVICES 


VOICE 


DATA 


NEW  TECHNOLOGIES 

CELLULAR  SYSTEMS 
DIGITAL  RAM 
VSAT  SYSTEMS 
MOBILE  SATELLITE 
SPREAD  SPECTRUM  SYSTEMS 
FIBER  OPTICS  SYSTEMS 
DIGITAL  MICROWAVE 


VALUE  ADDED  SERVICES: 

*  ELECTRONIC  MAIL 

*  FACSIMILE 

*  TELETEXT 

*  UNIDIRECTIONAL  VIDEO  &  DATA 


Figure  7 


SERVICES  OF  THE  RURAL  COMMUNICATIONS 
INTEGRATED  CENTER 


TELETEX 

EDUCATIONAL  TV 
AND  DATA 
BROADCAST 


Figure  8 


OTHER  VALUE 
ADDED  SERVICES 


FACSIMILE 


-  -  VALUE  ADOEO 
SERVCCS 
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OPERATIONAL  DIAGRAM  TO  OBTAIN 
COSTS  OF  NEW  TECHNOLOGIES 


TECHNOLOGY 

NEW 

PROVIDERS 

TECHNOLOGIES 

;  Pilot  Projects 
,  in  selected 
,  communities 


1 


Socio-economic  i 
geographical  and  j— 
infrastructure 
information 


I 


COST  OF  NEW 
TECHNOLOGIES 


Figure  9 


SERVICES 


Cost  analysis  of 
new  technologies 
in  the  selected 
communities  of 
the  pilot  projects 


Display  and 
printing  of 
cost  analysis 


CONCLUSIONS 


We  hope  that  the  ideas  proposed  in  this 
article  will  contribute  to  a  better  plan- 
ning and  implementation  of  those  necessa- 
ry communications  services  that  the  popu- 
lation requires.     In  this  respect,  the 
methodology  presented  constitutes  also  a 
decision  making  tool   for  communications 
authorities  and  operators  to  develop  stra 
tegies  and  lines  of  action  with  emphasis 
on  the  communities'   needs  and  not  just 
only  on  the  return  of  investment  or  other 
economic  and  techn  ica 1   aspects . 
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The  application  of  new  technologies  to 
provide  telecommunications  services  in 
social  interest  areas  opens  the  door  to 
structure  and  develop  rural  communications 
integrated  centers   (CICOR's)   in  wich  a 
diversity  of  services  can  be  offered  and 
new  schemes  of  financing  and  operation  can 
be  applied  in  order  to  create  new  formulas 
in  the  process  of   implementing  sustaina- 
ble development  of  emerging  communities  in 
search  of   improving  their  quality  of  life. 

In  synthesis,   the  present  socio-economic 
condition  of  underprivileged  people  requj^ 
res  the  integration  of  remote,  isolated, 
poor,   or  socially  marginated  nucleus  to 
overcome  the  disparities  in  the  access  of 
information  and  services.     The  lack  of 
communications  infrastructure  has  an  impo£ 
tant  cost  in  itself,   that  is  why  strate- 
gies and  proposals  like  the  one  presented 
in  this  article  are  necessary  to  contri- 
bute to  the  betterment  of  the  human  deve- 
lopment index  of  the  afflicted  populations 
of  the  world . 

It   is   important  to  reiterate  the  idea  of 
extrapolating  the  concepts  used  in  this 
methodology  to  other  areas   in  the  Ameri- 
cas with  the  necessary  local  adaptations. 
The  lack  of  a  methodology  that  focuses  on 
human  objectives  more  than  in  the  use  of 
now  information  technologies,   have  created 
misunderstanding  and  confussion  and  lost 
of   financial  and  material  resources  in  ma 
ny  instances. 
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THE  IMAGING  ADVANTAGE  FOR  DEVELOPING  COUNTRIES 


Dean  Johnston,  Senior  Vice  President  CBIS  Image  Management  Division 
Jim  Hamblin,  Managing  Director,  CBIS  International  Asia  Pacific 

Cincinnati  Bell  Information  Systems  Inc.  (CBIS) 
Cincinnati.  Ohio,  USA 


The  designation  of  the  1990s  as  the  "Age  of  Information"  stresses  the  important 
role  the  management  of  information  is  playing  for  successful  organizations  in  the 
current  world  market.  Organizations  that  have  a  well-executed  plan  for  the 
management  and  flow  of  business-critical  information  will  have  definite  cost  and 
performance  advantages.  These  advantages  will  yield  larger  numbers  of  satisfied 
clients,  which  in  turn  will  provide  a  shorter  route  to  success  for  developing 
organizations  and  countries  trying  to  compete  in  today's  complex  market 
environments. 


A  recent  study  reveals  that  paper  continues  to 
be  the  dominant  medium  (95%)  of  information 
exchange  in  business  today.  Computers 
currently  manage  only  one  percent  of 
information  on-line,  with  the  remaining  four 
(4)percent  stored  off-line  in  magnetic  or 
microfilm  archives.  This  ratio  may  not  be 
quite  the  same  for  the  telecommunications 
industry,  but  the  fart  remains  that  most 
outside  transactions,  even  in  the  developed 
countries,  tend  to  be  through  paper  billing  and 
paper  vendor  invoicing  processes. 

Paper-intensive  environments  can  create 
massive  problems  for  telecommunications 
companies,  such  as: 

•  loss  of  control  of  critical  processes 

•  inability  to  share  information 
(simultaneous  use) 

•  inability  to  deal  with  massive  amounts  of 
data 

•  lost  or  misplaced  files  ^ 

•  high  cost  of  storage  space 

•  low  access  to  archival  data 

•  inferior  customer  service 

In  addition  to  these  massive  problems,  the 
paper  process  requires  a  large  organizational 
support  structure  to  manage  the  How  of  paper 
documents,  with  no  efficient  means  of 
document  control.  Docm-nent  control  is 
critical  not  only  from  the  standpoint  of  getting 
the  document  to  the  individuals  required  for 


processing,  but  to  ensure  company-critical 
information  is  maintained  in  a  secure 
environment. 

The  problem  that  must  be  solved  is  how  to 
move  these  paper-intensive  environments  into 
the  realm  of  computer-controlled  information 
management.  Imaging  technology  coupled 
with  workflow  management  software  provides 
the  "missing  links"  that  allow  organizations  to 
control  over  fifty  percent  (50%)  of  the 
information  and  eighty  percent  of  the 
processes  through  the  use  of  computers.  This 
increase  in  effectiveness  can  be  accomplished 
without  massive  amounts  of  additional  capital 
investment  through  careful  utilization  of  the 
client's  current  computer  resources. 

Imaging  technology  is  particularly  beneficial  to 
developing  countries  which  may  be 
characterized  by  paper- intensive  problems 
further  complicated  by  language  requirements. 
The  ability  to  store  scanned  documents  in 
their  original  form  reduces  the  need  for 
extensive  localized  data  translation  and  speeds 
the  automation  of  critical  processes.  Scanned 
documents  can  be  stored  on  a  page-by-  page 
basis  or  characterized  by  chapter,  book  or 
folder  notations.  These  documents  are  exact 
duplicates  of  the  paper  original  but  with  the 
added  functionality  of  being  easily  distributed 
and  stored  under  computer  control. 

Large  numbers  of  documents  can  be  stored  on- 
line through  the  use  of  optical  disks,  an 
essential  part  of  imaging  technology.  Optical 
storage  can  provide  a  virtually  endless  amount 
of  storage  in  extremely  compact  space.  Access 
to  the  documents  is  obtained  through 
workstations  equipped  with  window  icons  to 
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provide  user-  friendly  interfaces  that  reduce 
the  cost  and  time  to  train  operators.  Once 
stored  under  the  control  of  a  server  system, 
the  documents  are  available  to  all  authorized 
users  simultaneously,  unlike  paper  processes 
that  service  a  single  user.  Out-of-file 
conditions  are  eliminated  and  updates  or 
changes  to  documents  are  strictly  controlled 
through  system  security. 

Distribution  of  document  data  is  made  easy 
through  the  use  of  "FAX"  and  "Print"  queues  for 
remote  sites  or  for  batch  processing  of  daily 
hard  copy  requests.  Workstation  views  of 
customer  data  (billing  information)  reduce 
errors  and  confusion  in  handling  customer 
queries  and  provide  instant  reprint  capability 
in  cases  where  bills  have  been  lost.  The  need 
for  archival  processes  such  as  microfilming  of 
customer  billing  data  is  eliminated  since 
Instant  access  Is  maintained  through  the  use  of 
optical  libraries. 

Although  there  are  many  benefits  to  imaging, 
the  broadest  benefits  can  be  achieved  when 
imaging  technology  is  combined  with  other 
tools  to  provide  a  total  business  solution.  The 
most  important  of  these  tools  is  the  file 
structure.  It  is  critical  that  the  file  structure 
be  "object"*  oriented.  In  order  for  the  solution 
or  system  approach  to  be  considered  "object"* 
oriented,  it  must  accommodate  varying  file 
structures  and  be  able  to  launch  the 
appropriate  application  program  regardless  of 
the  file  type  to  be  stored  or  retrieved.  To 
characterize  this  approach  more  fully,  a  word 
processing  file  (WordPerfect  or  other)  could  be 
stored  and  retrieved  as  a  file  type.  When  this 
file  is  retrieved  at  the  request  of  the 
workstation  operator  the  application 
(WordPerfect  or  other)  is  automatically  started 
at  the  workstation  and  the  data  requested  is 
placed  in  the  appropriate  screen  format. 

In  practice,  this  approach  will  accommodate 
image  files,  word  processing  files,  spreadsheet 
files,  and  customer  billing  print  files--all 
retrieved/stored  under  the  same  object  file 
manager.  These  files  are  all  available  to  the 
workstation  for  display  in  differing  windows 
with  their  respective  applications  running.  To 
facilitate  this  process,  each  workstation  is 
equipped  with  a  graphical  user  interface  (GU!) 
that  provides  the  required  windows  and  the 
mechanism  for  moving  from  one  application  to 
another.  By  combining  these  display 
capabilities  with  the  object  service,  the 
workstation  operator  has  all  the  necessary 
tools  to  complete  the  assigned  tasks.  Data  can 
be  moved  between  window  applications  to 
reduce  the  amount  of  time  spent  In  retyping 
and  to  allow  real-time  sharing  of  business- 
critical  information. 
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In  addition  to  these  standard  file  types,  special 
file  types  such  as  voice  and  full-motion  video 
are  also  usable  with  object  file  service.  This 
enlarges  the  potential  for  dealing  with 
problems  that  were  previously  impossible  to 
solve.  Voice  data  storage  added  to  the 
customer  file  allows  the  customer  service 
representative  to  have  an  exact  record  of 
requested  transactions  and  provides  an  audit 
trail  for  future  reference.  Other  scenarios  can 
be  provided  that  are  equally  rewarding,  with 
the  final  result  being  Increased  productivity 
and  customer  satisfaction. 

The  overall  philosophy  that  should  be  followed 
is  to  provide  the  data  required  to  complete  the 
task  in  its  "natural  state"  in  the  client"s  "'native 
environment"  for  maximum  productivity  and 
to  convey  the  most  information.  The  "native 
state"  is  provided  through  the  use  of  object  file 
management,  since  each  file  Is  maintained  as 
an  extension  of  the  application  that  originally 
generated  it. 

It  has  been  demonstrated  that  imaging 
technology  and  object  file  management  are 
important  elements  of  the  total  solution.  The 
remaining  key  element  is  a  **software  engine" 
to  run  these  ser\'^ices  and  to  move  the  data  in  a 
logical  path  or  workflow.  Workflow  software 
provides  the  "engine"  to  ensure  files  are  moved 
between  users  in  a  flow  that  at  a  minimum 
simulates  paper  processes  currently  in  use  and 
at  best  streamlines  these  processes.  Workflow 
software  monitors  the  activities  at  each 
workstation  under  a  user  pre-defined  process 
to  ensure  timely  completion  of  tasks  and 
automatic  routing  to  other  users  within  the 
system. 

In  addition  to  routing  information,  workflow 
software  can  automatically  feed  database  tables 
and  enter  customer  data  in  pre-defined 
response  formats  for  the  generation  of  letters 
of  response  to  inquiries.  It  provides  the  path 
for  data  to  flow  in  a  proactive  environment  that 
differs  from  the  standard  mail  management 
formats.  If  responses  are  not  received  in  pre- 
determined time  frames  at  each  step  of  the 
process,  the  data  is  automatically  routed  to 
supervisors  for  review.  The  tasks  can  then  be 
reassigned  by  the  supervisor  or  released  for 
reassignment  by  the  workflow  software. 
Because  the  workflow  software  is  rules-based 
and  time-sensitive,  management  can  rely  upon 
it  to  reduce  unnecessary  work,  eliminate 
errors,  avoid  lapses  in  control  of  critical 
processes  and  comply  with  statutory  or 
corporate  requirements. 

Another  problem  that  is  solved  by  the  use  of 
workflow  software  is  the  problem  of  work  load 
balancing.  Two  important  aspects  of  work  load 
balancing  are  the  ability  to  automatically  route 
data  based  on  pre-defined  rules  and  to  direct 
special  cases  to  individuals  who  are  equipped 
to  handle  them  as  special  tasks.  An  example  of 
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the  first  case  could  be  as  simple  as  a  customer 
service  representative  being  out  sick. 
Transactions  or  processes  normally  routed  to 
that  indiWdual  could  automatically  be  re-routed 
to  other  representatives.  This  balancing  of 
work  load  would  ensure  timely  task 
completion  and  would  be  transparent  to  the 
other  users  of  the  system.  The  second  case 
could  be  exemplified  by  requiring  that  special 
cases  of  customer  requests  be  handled  by  an 
individual  or  group  of  individuals  (  i.e..  fiber 
optic  service).  The  workflow  software  would 
be  constructed  to  provide  these  cases  to  the 
selected  group  on  a  priority  basis  and  provide 
additional  work  load  only  after  these  cases  are 
completed.  This  would  ensure  that  each  client 
received  the  correct  service  representative  to 
provide  a  timely  solution  or  response. 

Process  flows  handled  by  the  workflow 
software  will  change  as  the  developing 
organization  changes.  It  is  necessary  to  have 
workflow  software  that  can  be  changed  in  real 
time  and  at  the  customer's  site.  This  flexible 
formatting  keeps  the  cost  of  maintaining  the 
system  at  reasonable  levels  and  provides  for 
continuous  process  improvement.  Continuous 
improvement  is  the  key  to  success  in  the 
marketplace. 

Workflow  software  in  combination  with 
imaging  technology  and  object  file 
management  make  up  the  basic  set  of  tools 
required  to  provide  the  total  business  solution. 
It  is  important  to  now  consider  how  these 
tools  can  be  applied  to  obtain  maximum  benefit 
at  the  lowest  implementation  cost. 

One  factor  mentioned  earlier  was  to  provide 
the  solution  in  the  client's  "native 
environment".  In  this  case,  the  "native 
environment"  relates  to  making  use  of  existing 
assets  rather  than  purchasing  or  creating  new 
ones.  Existing  assets  can  be  in  the  form  of 
hardware  (host  computer,  workstations, 
network),  software  (existing  databases, 
workstation  programs)  or  draining  (word 
processing,  spreadsheet,  database). 

To  preserve  assets  with  regard  to  the 
hardware,  the  solution  software  should  run  in 
any  host  machine  capable  of  supporting  UNIX. 
The  workstations  supported  should  be  either 
PC.  Macintosh,  or  a  combination  of  both.  All 
standard  types  of  scanners  and  printers  should 
be  supported  and  available  to  mix  and  match  in 
the  overall  system. 

The  most  significant  software  asset  usually 
resides  in  the  database,  which  may  be  resident 
on  a  non-UNIX  host.  The  solution  software 
should  have  the  ability  to  link  the  existing 
database  to  the  new  applications  through  the 
use  of  standard  window  procedures.  This 
database  infomiation  would  then  be  available  to 
the  users  at  the  workstation.  The  workstation 
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software  should  also  be  constructed  to  take 
advantage  of  local  applications  such  as 
spreadsheets  and  word  processing.  This  yields 
benefits  in  return  on  investment  in  these 
software  packages  as  well  as  the  retention  of 
training  invested  in  their  use. 

Now  that  the  important  aspects  of  providing  a 
business  solution  have  been  explored,  it  is 
equally  important  to  have  a  plan  of 
implementation  that  fits  the  individual 
organization.  In  developing  countries  it  is 
essential  to  have  a  rollout  strategy  that 
provides  a  pilot  stage  for  assessment  with  the 
capability  to  expand  on  a  department-by- 
department  basis  until  the  entire  organization 
is  automated.  It  is  unrealistic  to  think  that  any 
organization  can  successfully  go  from  design  to 
enterprise  wide  implementation  without  the 
benefit  of  corrections  and  adjustments  that  are 
bound  to  be  the  result  of  careful  pilot  testing. 

The  pilot  may  be  an  entire  department  which 
provides  baseline  hardware,  third  party 
applications  and  workflow  processes.  The 
baseline  system  must  be  constructed  to 
provide  for  growth  within  the  department  and 
to  share  data  across  networks  with  other 
departments.  This  is  easily  accomplished 
through  the  use  of  server  volume  maps  and  a 
centralized  database.  The  volume  maps  carry 
not  only  the  location  of  the  object,  but  the 
server  address  on  which  the  data  can  be  found. 
Using  this  method,  users  on  the  network  may 
r"  tain  data  from  any  server  on  the  network 
(including  remotes)  and  the  data  appears  at 
the  workstation  as  seamlessly  as  it  would  if  it 
were  from  the  local  server.  This  important 
feature  is  not  available  on  all  t3npes  of  small 
imaging  systems  and  it  is  absolutely  essential 
to  maintain  logical  and  orderly  growth  paths. 

In  addition  to  the  pilot  system  characteristics, 
a  milestone  strategy  should  be  put  in  place  al 
the  same  time  the  system  design  document  is 
completed.  This  strategy  will  provide  a  road 
map  for  future  implementations  and  an  audit 
trail  of  planned  activities  versus  actual. 
Without  this  strategy  it  is  impossible  to  be 
certain  where  the  organization  is  with  regard 
to  the  enterprise-wide  automation.  Developing 
countries  and  organizations  should  spend  most 
of  their  concern  and  time  in  the  up-front  study 
of  system  requirements  and  making  sure  that 
the  processes  are  beneficial  to  the  operation 
prior  to  the  pilot  implementation.  This  will 
yield  a  pilot  that  is  not  only  beneficial  to  the 
initiating  department,  but  provides  a  logical 
start  to  enterprise-wide  automation. 
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Finally,  after  re\'iewing  and  discussing  the  key 
elements  of  a  successful  imaging  technolos^ 
solution,  have  the  problems  associated  with 
paper-intensive  environments  mentioned 
earlier  been  solved?  A  review  of  the  problems 
reveals  the  following: 

Problem 

Loss  of  control  of 
critical  processes 

Inability  to  share 
workstations 
information 
images 

Inability  to  deal  with 
massive  amounts  of  data 

Lost  or  misplaced  Hies 

document 


High  cost  of  storage 

Low  access  to 
archival  data 

Inferior  customer  service        Object  Hie  structure. 

workflow  software. 
On-line  document 
images 

It  is  evident  that  in  addition  to  answering 
these  problems  the  use  of  imaging  technology 
greatly  expands  the  horizons  of  developing 
countries  and  organizations.  It  begins  to  level 
the  playing  field  in  the  world  marketplace. 
Cincinnati  Bell  Information  Systems  (CBIS)  is 
dedicated  to  bringing  world  class  business 
solutions  that  apply  to  the  global  community. 
All  of  the  principles  discussed  in  this 
presentation  are  incorporated  in  CBIS 
solutions. 


Solution 

Workflow  software 

Network 
with  document 

Optical  disk  storage 

Image  management 
software  & 

images 

Optical  disk  storage 
On-line  documents 
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Telecxxmunications  is  one  of  today^s  most  dynamic  industries  yet  the 
method  of  charging  for  international  telephone  calls  has  remained 
largely  unchanged  for  a  number  of  yeairs.    The  settlement  system  has 
been  labelled  arcane  and  the  charge  levels  exorbitant.    Is  this  the 
time  for  change?   Hew  would  developing  nations  be  affected  by  a  move 
abfay  from  the  present  acoounting  rate  system? 


During  recent  years  the  charges  for 
inter-national  telephone  caais  have  beoGma  an 
ecotive  issue  with  oonsuaers,  the  nedia  and  the 
regulators* 

In  the  seoona  half  of  the  eighties  the 
Federal  Ocnounications  Ocmnission  in  the  US, 
concent  about  the  high  outpaynent  being  made 
by  the  08  carriers  to  overseas  adninistrations, 
which  today  is  over  US$  3  billion  made 
international  accounting  policies  a  political 
issue.  The  eighties  also  saw  the  introduction 
of  ooin)etition  into  what  had  always  been 
laDnopoly  markets.  Firstly,  in  the  USA  with  the 
-brealc-up   of  Bell",    then  the  licensing  of 

Mercury  oconunications  in  the  UK  and  more 
recently  with  Clear  in  Menr  Zealand  and  Optus  in 
Australia. 

Arounl   the  time   consuner   awareness  wzis 

fuelled  by  Hixjo  Dixon,  the  teleoocinunications 
corre^>oxvlent  of  the  London  Financial  Times 
who,  in  a  series  of  articles  in  the  late  1980 's 
alleged  that  collusion  between  the  major 
teleccxns  operators  in  the  USA,  UK  and  Europe 
had  madntained  artificially  high  international 
collection  charges,  the  price  paid  by  the 
oonsianer,  when  technology  had  been  driving  dcwn 
the  costs  of  providing  the  services. 

All  these  factors  have  oorobined  to  put  pressure 
on  collection  charges  and  accounting  rates . 
It  is  this  pressure  which  is  of  particular 
concern  to  operators  of  teleooros  in 
developing     countries . 

Since  the  public  switched  telephone  network 
became  available  in  the  early  part  of  this 
century  it  has  developed  r^idly.  In  the  USA 
there  are  now  1 . 25  exchange  lines  per 
household  and  over  80  telephones  per  100  of 
the  population.  Western  Europe,  Australia  and 
New  Zealand  are  approaching  that  magic  figure 
of  one  line  per  Iv  5hold  while  the  developing 
world  l^gs  far  be  -id.  The  highest  density  in 
the  Asia  Pacific  region,  exclxiding  Hawaii,  is 
French  Polynesia  with  around  25  telephones  per 
iOO  inhabitants,  typically  the  density  is  below 
10  per  cent. 


Telephone  lines  / 1 00  of  Population 
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It  is  ideological  to  surest  that  in  the  short, 
or  even  the  mediun  terE:,  tJie  majority  of 
Pacific  Islands  will  approach  the  telephone 
density  of  42  per  100  inhabitants  of  the  islaivl 
of  BzLTbados  in  the  Wt^t  Indies,  let  alone  that 
of  the  first  world  r-nuntries.  But  if  their 
eoonooiies  are  to  grow  and  attract  investment 
from  overseas,  there  jmat  be  freely  available 
and  reliable  telernnrnmlcations  in  the  islands 
of  the  Pacific  and  it  is  the  revenxie  derived 
from  international  traffic  «hich  will  sv^port 
the  funding  of  their  teleoccinunications 
development. 

Particularly,  as  in  many  czises  traffic  to  aoid 
froa  developed  countries  is  not  syiaetrical  ard 
they  receive  a  net  inpayment  through  the 
acccunting  rate  me^4ianian. 

The  first  world  has,  over  the  years  used  the 
inocine  f ran  its  intemat  ional  services  to 
finance  system  development  while  keeping 
domestic  telephone  charges  below  cost.  It  has 
cross-subsidised  its  domestic  services  from 
international  revenue,  allowing  them  to  grcM 
and  prosper. 
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In  many  cases  the  developing  vorld  has  had  to 
use  the  foreign  exchange  obtained  fron 
international  traffic  to  fund  the  provision  of 
basic  social  services  and  development.  Any 
significant  global  dcwnward  trend  in  accounting 
rates  would  deny  it  this  opportunity. 


The  OdTT  have  recently^  by  an  overwhelming 
majority,  passed  reodnDendat  ion  D14  0 ,  which 
lays  down  the  principle  of  cost  oriented 
accounting  for  international  telephone 
services.  The  principle  of  cost  oriented 
pricing  is  fundamentally  sound  tut  it  is  the 
application  of  that  principle  which  can  beoctoe 
unfair,  generating  greater  profits  for  the 
teleocBtts  operators  in  the  developed  world  while 
denying  developing  countries  the  funds  which 
will  enable  their  systems  to  grew  and  their 
eoonoGiies  the  chance  to  prosper. 

Looking  bade  to  an  earlier  period,  the  present 
day  dichotomy  between  accounting  rates  and 
collection  charges  did  not  exist,  the 
collection  charges  (the  prices  paid  ty  the 
oonsimer  in  local  currency)  were  derived  from 
the  international  settlement  rates  which  were 
expressed  in  Gold  Francs,  the  ITU  unit  of 
currency. 

The  endii^  of  the  Bretton  Woods  exchange  regime 
forced  administrations  to  agree  definitions 
within  the  C3CITT  which  clearly  distinguished 
between  collection  charges  and  accounting 
rates.  collection  chaa^ges  were  specifically 
made  a  matter  of  concern  only  to  the  country  in 
which  they  applied  while  accounting  rates 
became  subject  to  bilateral  agreement  between 
the  corresponding  administrations. 

The  effect  of  this  has  been  to  leave  accounting 
rates  largely  unchanged  for  many  years  while 
collection  charges  have  been  aif fected  by  market 
forces,  oonpetition  and  regulatory  bodies.  The 
situation  hzis  been  reached  vihere  there  is 
little  or  no  relationship  between  accounting 
rates  and  collection  charges. 

ocrrr  reoccmendation  D140  new  seeks  to 
re-establish  the  relationship  by  stating; 

"that  administrations  shoald  seek  to  Icwer 
the  prcyvisioning  costs  of  international 
telephone  services" 

and 

"that  administrations  should  strive  to 
offer  custawers  high  quality  international 
telephone  services  at  the  Icwest  possible 
prices" . 

In  short,  it  reocnmands  that  both  accounting 
rates  and  collection  chzu?ges  should  be  cost 
oriented.  As  stated  previously,  it  is  not  the 
principle  of  this  reoonmendation  tut  the 
application  of  it  that  must  give  cause  for 
concern.  Three  fundamental  questions  need  to 
be  considered; 


What  are  the  cost  elements  involved  in 
providing  the  service? 

How  are  these  costs  calculated? 

HOW  are  these  costs,  which  will  vary 
country  by  country,  reflected  in  the 
international  accounting  rate? 

Reocomendation  D140  goes  on  to  state; 

"that  too  great  a  dissymmetry  between  the 
charges  applicable  in  each  direction  of  the 
same  relation  may  contribate  to  the 
distortion  of  the  balance  of  traffic  and 
encourage  the  retention  of  high  accounting 
rates" . 

currently,  most  developing  countries  benefit 
frcm  an  imbalaiice  of  telephone  traffic,  seeing 
only  half,  or  even  less,  of  the  traffic  they 
receive  frcm  their  major,  develqped 
correspondents . 

It  is  interesting  that  the  telephone  density 
and  the  per  capita  GDP  are  generally  reflected 
in  the  ratio  of  incoming  to  outgoing  traffic  of 
that  country. 


IN/ 

TELE- 

GDP/ 

ROOTS 

COT 

FffiGNE 

CAPITA 

RATIO 

DEMSiry 

u$$ 

FIJI  -  AUSTOAIZA 

1.9 

9% 

1200 

T0N3A  -  AUSTRAIiTA 

4.5 

4% 

530 

BARBADOS  -  USA 

1.97 

42% 

4800 

GRENADA  -  USA 

5.0 

7% 

970 

SEYCHELLES  -  UK 

1.9 

21% 

2500 

Of  course,  vhere  this  imhn lance  is  significant, 
it  is  in  the  interests  of  the  recipient  to 
maintain  the  level  of  foreign  currency  revenue 
it  receives  from  it  and  in  practice  there  is 
very  little  that  can  be  done  in  the  short  term 
to  redress  the  situation. 

Whilst  demand  for  international  telephone  calls 
is  to  2U1  extent  elastic  it  is  affected  much 
more  by  the  level  of  disposable  inooraa  than  the 
actual  cost  of  the  service,  particularly  where 
developing  oowitries  are  oonoemed. 

Currently  the  price  of  a  telephone  call  from 
Tonga  to  Australia  is  cheaper  than  it  is  in  the 
reverse  direction,  yet  there  oontiniies  to  be  an 
imbalance  of  over  4:1  on  the  route.  Even  when 
AOTC,  the  Australian  zutoiinistration,  increased 
its  collection  dtvsLcges  in  1990,  exacerbating 
the  price  differential,  there  was  no 
significant   change  to  the  balzuKse  of  traffic. 

It  is  the  oonsimvers*  relative  ability  to  pay, 
rather  than  the  pr^ce  of  the  service,  that 
unbalances  the  traffic.  This  is  particularly 
significant  in  the  case  of  islzmd  nations  which 
have  large  oormunities  of  relatively  prosperous 
expatriates  living  and  working  overseas. 
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It  is  little  wonder  that  the  accounting  aad 
c»llection  rate  mechanisms  have  been  in  turmoil 
over  the  last  few  years.  Reductions  in 
accounting  rates  will  not,  in  isolation,  solve 
the  problem.  The  link  between  thani  and 
collection  charges  must  be  re-established  aad 
perhaps  go  even  further  in  order  to  maintain 
and  increase  the  revenue  available  to 
developing  countries. 

Reliable  and  freely  avzdlable  telecoos  are 
vital  to  eooncmic  develofiaent .  Telephone 
penetration,  GDP  and  traffic  flows  are 
generally  clearly  linked  and  it  is  the  increase 
in  profiperity  of  the  recipient  which  will 
rebalance     the     traffic.  Tinkering  with 

collection     charges   and   accounting  rates  is 
unliJcely  to  solve  the  problem. 

It  can  easily  be  argued  that  it  is  in  the  long 
term  interests  of  both  parties  to  ensure  that 
sufficient  revenue  continues  to  be  available  to 
fund  system  expansion  and  to  ensure  that  the 
application,  even  on  a  phased  basis,  of  cost 
oriented  accounting  rates  does  not  mitigate 
against  this. 

Firstly,  it  will  be  necessary  for 
administrations  to  agree  on  the  elements  to  be 
used  in  detemining  the  cost  base  from  which 
aoocunting  rates  will  be  derived. 

Reccnaendation  D140  defines  these  elements  in 
broad  terms; 

"that  the  rmvneration  for  the  use  of 
teleooimunications  facilities  made 
available  to  a<Mirxistrations  should  cover 
the  oosts  incurred  in  providing  those 
facilities  such  as: 

-     jietwor":  casts 
financial  oosts 
overhead  oosts" 

Beginning  with  the  network  costs,  the 
interpretation  of  what  these  cover  is  bound  to 
differ  between  administrations. 

Firstly,  how  much  of  the  national  network 
should  be  incl\]ded? 

the   handset   or    customer's  equipment? 

the  localloop? 

the  local  switch? 

the  national  transmission  network? 

the  national  transit  switching? 

the     connection   to    the  intermtional 

gateway? 

All  these  are  costs  to  the  national  teleooms 
operator  and  the  lavels  will  vary  considerably 
between  countries.  The  drivers  of  these  costs 
would  ixtflude; 

ijw)tjLn.idc  sitmtian  developing 
countries  usually  have  to  provide 
service  to  remote  oomunities  at  a 
capital  cost  per  lina  many  times 
greater  than  that  tor  system  expansion 
in  the  urban  and  sub-Durban  areas  of 
first  world  countries. 
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.  ecoDCBieB  of  **^7it  —  these  include  the 
bulk  purchasir^  power  of  large 
administrations,  the  relative 

efficiency  of  a  large  labour  force,  the 
availability  of  expensive  mechai^cal 
2Lids,  spares  holdings  and  redundancy 
philosophies. 

B^ai{Hent  sourcing  -  leurge  first  world 
countries  usu2Q.ly  enjoy  the  benefits  of 
local  equipnent  nanufacture,  avoiding 
the  high  tran^)ort  and  insurance  oosts 
and  import  duties  experienced  Isy  the 
developing  world. 

oountxy  infrasticucture  ooets  -  the 
cost  and  availability  of  local 
tran^rt,  pcfwer  etc. 

lalxjur  oosts  -  the  lower  wage  levels 
associated  with  develc^ing  countries 
are  balanced  by  the  need  to  bring  in 
ex-patriate  sagport  at  a  high  cost  and 
the  expense  of  ffap^'»Tvj  staff  overseas 
for  training. 

It  %K3uld  be  surprising  if  the  oosts  of 
providing  end  ma-jnta-in-ing  the  nationzU.  network 
in  a  developing  country  were  not  two  or  even 
three  times  higher  than  those  in  a  first  world 
nation. 

similarly,  the  unit  oosts  of  providing  and 
operating  the  international  services  iidll  be 
significantly  lower  for  developed  countries. 
They  will  enjoy  the  economies  of  scale  in  the 
provisioning  switching  equipment,  earth 
stations,  transmission  ec[uipnent  and  cables . 
They  will  benefit  in  terms  of  operating  costs 
by  being  able,  through  greater  use  of 
digitalization  and  circuit  multiplication 
techniques,  to  derive  a  larger  n\inber  of 
speech  channels  from  a  given  space  segment  or 
cable  capacity. 

Secondly,  the  financing  oosts  of  developing 
countries  %rill  be  significantly  higher.  It  is 
unlikely  that  they  will  have  reached  the  stage 
where  they  are  generating  sufficient  revenue  to 
cover  operatii^  oosts  and  fund  ongoing 
development.  They  are  likely  to  be  affected  ]3y 
the  availability  of  convertible  currency  to 
finanoe  foreign  currency  expenditure. 

The  costs  financing  are  also  likely  to  be 
higher  because  of  the  risk  fa^^ors  involved. 


Capital  Invostmont  Costs 


It  is  likely  that  telecxms  opexators  in  nost 
developed  countries  will  have  morved  to  above 
the  line  in  the  diagram  vhere  they  are  very 
much  cash  positive  and  generating  sufficient 
cash  to  finance  ongoing  develofmant  as  i#ell  as 
maXe  dividend  payments  to  their  shareholders. 
Major  development  is  a  sunic  cost  frcw  vhich 
they  are  now  reaping  the  benefits. 

It  is  axiooatic  that  countries  with  lav 
telephone  penetration  are  still  below  the  line 
and  their  ability  to  move  above  it  Hc^^nyndi?  on 
the  level  of  revenue  derived  froa  their  caipital 
invesbnent^  particularly  their  investment  in 
the  international  services. 

Finally^  overheaua  costs  are  also  liXely  to  be 
signif icaoitly  higher  for  developing  countries, 
as  they  are  affected  b/  the  same  factors  as 
xiet-worX  costs,  such  as  cooncmies  of  scaile. 

Having  considered  which  elements  might 
reasonably  constitute  the  cost  base,  the 
calculation  of  these  costs  presents  a  Tm^r^  more 
difficult  proposition.  Whilst  it  is  clear  that 
costs  will  vary  between  developed  and 
developing  countries  there  will  he  wide 
variations  within  these  groups. 

I  suggest  that  it  would  inpractical  for  every 
country  to  calculate  its  network  costs,  have 
them  globally  accepted  as  realistic  and  then 
used  as  the  driver  in  determining  the  basis 
for  accounting  rate  settlements.  The  result 
would  be  a  wide  rzmge  of  accounting  rates 
within  the  same  region,  ancmalies  between 
regions,  and  with  the  CCITT  seeking  to 
re-establish  the  link  between  euxxxmting  rates 
and  collection  charges,  a  pricing  structure 
confusing  to  the  average  oonsuner. 


If  the  world  is  to  take  the  nesct  step  towards 
cost  oriented  accounting  rates  a  relatively 
sinple  ana  jxost  system,  which  neither  penalises 
the  efficient  nor  favours  the  inefficient 
operator,  most  be  established.  Regrettably, 
there  is  no  quick  fix. 

However,  ons  possible  solution  would  be  to 
follow  the  exain>le  of  Europe  by  utilising  the 
TEOREM  systana  (Tariffs  for  Europe  and 
Mediterranean  Basin) ,  establishing  bendmarks 
foi*  the  various  cost  elements  of  providing 
in'.:emational  teleoociminications. 

^.iriances  against  these  benchmarks  would 
bejustified  by  country  specific  parameters, 
taking  into  account  telephone  penetration  ani 
the  cost  of  financing  future  development. 

The  introduction  of  a  banding  system  would 
siiqplify  its  application  with  countries  with 
similar  parameters  being  slotted  into  the  same 
band. 

It  W3Uld  be  surprising  if  this  exercise  did  iwt 
re-inf oroe  the  f  indings  of  previous  stulies 
such  as  the  Maitland  Oooinission  in  1984  anl  the 
1990  study  carried  out  by  the  ITU  that  cost 
levels  in  developii^  countries  are  roughly 
twice  those  of  first  world  nations. 

If,  as  is  likely,  that  this  proves  to  be  the 
case  how  will  these  differing  cost  levels  be 
reflected  in  accounting  rates? 

Firstly,  we  need  to  re-consider  the  present 
method  of  calculating  settlements  between 
administr  \tions ;  '"The  Accounting  Rate 
Bguation". 


I  The  Accounting  Rate  Equation. 

;       f  coffection  x  traffic  \  f  traffic  ^i    accounting   \  J  traffic  ^i    accounting  \  ^ 

,  charge  out  J  \  out      2        rate         y  \  in       2        rate        /  ~  ^^^"^ 

in  a  very  simpiified  situation  wtiere  we  wouidtiave: 

a  =  400  minutes  €rf  traffic  from  country  A  to  country  B. 
b  =  200  minutes  of  traffic  from  country  B  to  country  A, 
c  -  coiiection  ctiargm  of  $1.0  in  tfotij  countries, 
d  =  accounting  rate  of  80  cents  equaiiy  divided. 


(cxa)  -  (ax_d)  +  (bxd)  =  netrevenue 
2  2 

(1.0x400)  -  (400x0.8 J  +  (200x0  8)  =  $320  net  revenue  to  A 
2  2 

and 

(1.0x200)  '  (200x0.8)  +  (400x0.8)  =  $280  net  revenue  to  B. 
2  2 
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In  this  sinplistic  exansple,  with  equal 
accounting  and  collection  cheaxfes  ooiontry  A 
receives  12  1/2%  move  than   country  B* 

However,  with  all  other  things  being  equals  any 
reduction  in  the  accounting  rate  increases 
revenue  to  country  A  ^Ist  reducing  the 
revenue  to  country  B;  a  situation  operators  in 
developing  countries  are  not  unfamiliar  with* 
Clearly  this  systeci  is  by  no  means  perfect  and 
any  cost  orientation  is  purely  co-incidental. 
If  we  go  with  worldwide  opinion  towards  the 
introduction  of  a  cost  based  system,  can  a 
mflchan-iflgn  be  developed  that  does  not  mitigate 
against  the  interests  of  developing  countries? 

One  method  would  be  to  retain  the  present 
accounting  rate  equation  with  the  division 
reflecting  the  differing  cost  levels.  A 
banding  system  would  avoid  having  many 
differing  apportionnants  and  keep  the  system 
relatively  sinple. 

If  we  look  at  our  sinplif  ied  eotan^lQ  again  but 
modifying  it  and  substituting  a  70  cents 
accounting  rate  divided  30  cents  and  40  cents 
for  A  &  B  respectively  the  situation  changes 
thus; 

(1*00  X  400  -  160)  +    60  =  $  300  Revenue  for  A. 
and 

(1.00  X  200  -   60)  +  160  s  $  300  Revenue  for  B. 

In  this  situation  the  application  of  unequal 
shares  in  the  accounting  rate  results  in  equal 
shares  in  revenue,  a  situation  many  would 
regard  as  fair  particularly  if  the  $1.00 
collection  charge  ceui  be  demonstrated  as 
reflecting  actual  cost  plus  reasonable  profit. 

Of  course  these  examples  are  all  very 
siiif>listic  aM  life  in  the  real  world  is  not  as 
easy  as  this  but  I  believe  that  a  system  of 
unequal  apportiotinent  of  cost  based  accounting 
rates  would  be  an  iiiftrovement  on  the  status 
quo,  which  perpetuates  inequality.  We  are  of 
course  still  left  with  the  problem  of  agreeing 
cost  levels  which  will  no  doubt  will  still 
remain  unresolved  in  the  short  and  perhaps 
medim  term. 

There  are  however  other  options  available  to 
replace  the  present  system.  Recently  a  ntmber 
of  papers  have  been  written  proposing  an  access 
charge  or  termination  fee  in  place  of  the 
accounting  rate  mechanism.  This  scheme 
proposes  that  all  carriers  pay  the  same  rate 
for  tazninating  calls  in  a  particular  country. 

The  termination  fee  proposal  is  gaining  support 
in  a  mmber  of  quarters  but  not  all  supporters 
are  willing  to  recognise  that  to  be  applied  on 
a  fair  and  just  basis  it  must  vary  from  country 
to  country.  It  must  reflect  the  differing 
levels  of  cost  which  exist  throughout  the 
world.  ^ain  this  could  be  achieved  through  a 
banding  system,  but  would  the  result  be  any 
differing  from  an  xinequal  division  of  the 
accounting  rate? 
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Whaterver  the  outcome  of  the  OCTIT 
Reccmnendation  D14  0 ,  whether  it  retains  the 
current  system,  whether  agreement  ^^ti 
reached  on  unequal  shares  or  \^ther  we  end  vqp 
with  a  tjftrmi  nation  fee,  there  are  meuiy  other 
factors  to  be  considered. 

The  major  carriers,  in  the  US  driven  by  the 
KX2»s  expectation  of  a  50%  reduction  in 
2u:cGunting  rates  on  major  routes  anl 
outside  the  DS  by  other  factors,  will 
continue  to  strive  to  reduce  their  level  of 
outpayments. 

Occpetition,  with  new  entrants  coming  into 
the  maorJcet,  will  leverage  collection 
chaurges  which  in  turn  will  force  the 
established  players  to  review  the  levels  of 
accounting  rate  if  they  are  to  remain 
oan)etitive. 

Resale  is  eapanding  into  the  PSTN  with  the 
obvious  effects  on  traffic  flows  and 
collection  ch2u:ges. 

The  introduction  and  expansion  of  calling 
card  services  with  Home  Direct  anl  Heme 
Beyond  services  increasit^  the  dissynioetry 
in  traffic  flows.  This  in  turn  places  even 
greater  pressure  on  developing  countries  to 
reduce  accounting  rates  whether  or  not  they 
are  cost  based. 

ThB  established  principle  of  disteuice 
related  charging  ^ch  althoii;qh  in 
consuoers*  eyes  appears  reasonable,  less 
and  less  reflects  the  costs  of  providing 
services ,  particularly  over  satell  ite 
systems.  The  retention  of  distance  based 
accounting  has  recently  been  reooomended  by 
TPS  (Regional  Tariff  Groijp  for  Asia  and 
Oceania)  at  their  meetir^  in  October  last 
year. 

As  has  been  stated  earlier  there  can  be  no 
quick  fix  to  the  acoountir^  rate  dilenma; 
the  warld  is  changing  too  rapidly.  The 
danger  is  that  in  seeking  one,  the  gap 
between  developing  and  developed  countries 
will  continue  to  widen  not  only  in  the 
teleoommmications  field  but  in  terms  of 
social  and  econsoic  pro^)erity. 
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I.  ABSTRACT 

The  U.S.  Federal  Communications  Commissioi.  ("FCC")  has  entered  the  realpolitik 
of  the  international  telecom  industry  through  its  policy  initiatives  on  accounting  rates 
and  simple  resale.  In  each  case  the  FCC  is  seeking  to  change  the  behavior  of  non-U. S. 
entities;  its  accounting  rate  policy  is  a  mechanism  to  pressure  non-U. S.  carriers  to 
accept  lower  accounting  rates  and  its  simple  resale  policy  is  a  mechanism  to  pressure 
other  countries  to  liberalize  their  telecom  markets.     For  non-U. S.  carriers,  a  realistic 
appraisal  of  the  FCC's  policies  is  essential  to  a  fully-informed  managing  of  relations  with 
U.S.  carriers  and  to  a  better  understanding  of  telecom  opportunities  in  the  U.S. 


II,  ACCOUNTING  RATES  AND  THE  U.S.  TRADE  DEFICIT 

Accounting  rates  determine  how  much  money  the 
telecom  carrier  who  originates  an  international 
call  is  obligated  to  pay  to  the  foreign  carrier 
who  terminates  the  call.    Typically,  accounting 
rates  are  specified  in  currencies  5uch  as  gold 
francs,  special  drawing  rights,  or  U.S. 
dollars.     The  amount  which  the  originating 
carrier  owes  to  the  terminating  carrier  is 
usually  50Z  of  the  accounting  rate.  For 
example,  if  the  accounting  rate  is  $1.30  per 
minute,  the  originating  carrier  would  normally 
owe  50%  of  that  amount  (or  $0.65)  to  the 
foreign  carrier  for  its  role  in  terminating  the 
call.    The  FCC  refers  to  the  $0.65  charge  as  a 
"settlement  rate." 

The  FCC  has  monitored  or  regulated  accounting 
rates  for  more  than  50  years.     For  most  of  that 
period  the  FCC  focused  upon  record  services. 
It  was  not  until  1986  that  the  FCC's  interest 
centered  upon  international  message  telephone 
service  ("IMTS").    Historically,  the  FCC's 
principal  concern  was  to  prevent  "whipsawing." 

ItfSawing  can  occur  when  one  country  (such  as 
the  U.S.)  has  several  competing  telecom 
carriers  while  a  foreign  country  has  a  monopoly 
carrier.     The  FCC  has  been  concerned  that  the 
monopoly  foreign  carrier  will  try  to  use  its 
bargaining  leverage  to  negotiate  unfair  rates 
and  terms  with  competing  U.S.  carriers,  in 
effect  playing  off  the  U.S.  carriers  against 
each  other.     To  prevent  that,  the  FCC  adopted 
the  Uniform  Settlements  Policy  to  require  all 
U.S.  carriers  to  have  the  same  accounting  rate 
arrangements  on  the  same  route.    The  FCC 
changed  the  name  of  the  policy  to  the 
International  Settlements  Policy  as  the  FCC 
became  willing  to  accept  some  non-uniformity  in 
the  reduction  of  accounting  rate  levels. 

The  FCC  continues  to  monitor  accounting  rate 
practices  for  evidence  of  whipsawing.     In  July 
1990  the  FCC  rejected  AT&T's  USADirect  Service 
and  MCl's  CALL  USA  service  for  Spain  due  to 
whipsawing  concerns.     However,  whipsawing  has 
now  largely  been  replaced  by  the  U.S.  telecom 


trade  deficit  as  the  primary  factor  motivating 
the  FCC's  accounting  rates  policies.  The 
deficit  is  now  approximately  $3  billion 
annually  and  the  FCC  has  estimated  that  it 
could  balloon  to  $7  billion  per  year  by  1996 
based  on  current  trends. 

The  deficit  is  the  net  settlement  outpayments 
by  all  U.S.  carriers  in  a  given  year.  Because 
most  carriers  originate  and  terminate  traffic 
on  a  particular  international  route,  payments 
from  one  carrier  to  another  carrier  are  made, 
with  a  few  exceptions,  only  on  a  net  basis.  If 
traffic  is  balanced  evenly  between  two 
countries,  each  carrier  owes  an  identical 
amount  to  the  other  carrier  and  no  settlement 
payments  are  necessary  on  a  net  basis.  When 
there  is  an  imbalance  between  originating  and 
terminating  traffic  on  a  particular  route,  one 
carrier  must  make  settlement  payments  to  the 
other  carrier.     The  U.S.  telecom  trade  deficit 
occurs  because  U.S.  outguing  IMTS  traffic  far 
exceeds  U.S.  incoming  IMTS  traffic  for  many 
countries.     As  a  result,  U.S.  carriers  owe  more 
to  foreign  carriers  for  the  termination  of 
U.S. -originated  calls  than  foreign  carriers  owe 
to  U.S.  carriers  for  the  termination  of 
foreign-originated  calls.     Although  accounting 
rate  levels  do  not  by  themselves  create  the 
traffic  imbalance,  higher  accounting  rates  will 
lead  to  a  higher  trade  deficit  for  a  given 
traffic  imbalance. 

III.  THE  FCC'S  ACCOUNTING  RATE  POLICY 

The  FCC  has  placed  a  high  priority  on  reducing 
the  U.S.  telecom  trade  deficit  by  lowering 
accounting  rates  across  the  board.     In  November 
1992  the  F '^C  adopted  so-called  accounting  rate 
benchinarks  for  virtually  all  regions  of  the 
world.     The  accounting  rate  benchmark  for 
Europe  is  $0.A6-$0.78  per  minute  (or  a 
settlement  rate  of  $0.23-$0.39/minute);  the 
accounting  rate  benchmark  for  Asia  and  other 
regions  is  $0.78-$1.20  per  minute  (or  a 
settlement  rate  of  $0. 39-$0 .60/minute) . 
According  to  the  FCC,  it  expects  most  non-U. S. 
carriers  to  agree  to  accounting  rates  at  these 
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benchmark  levels  within  two  years  and  all 
carriers  to  do  so  within  five  years.    The  FCC's 
expectation  stems  in  part  from  CCITT 
Recommendation  D.140,  which  requires  accounting 
ig^es  to  be  cost-oriented  and  non- 
discriminatory.   The  FCC  expects  lower 
accounting  rates  to  effect  a  50Z  reduction  in 
total  net  settlement  out payments  by  U.S. 
carriers. 

Although  the  FCC  claims  that  the  benchmarks 
reflect  declining  international  service  costs, 
the  FCC  has  never  developed  an  empirical  and 
economic  methodology  for  identifying  or 
measuring  those  costs.    The  FCC  once  suggested 
that  /.T&T's  fully  distributed  costing  ("FDC") 
methodology  would  be  appropriate,  but  the  FCC 
has  largely  abandoned  the  FDC  methodology  for 
domestic  interexchange  services  and  no  U.S. 
carrier  supported  its  use  for  J::TS.    Nor  did 
the  FCC  comment  upon  assertions  by  non-U. S. 
carriers  that  they  have  conducted  studies 
verifying  the  cost  basis  of  existing  accounting 
rate  levels.    As  a  resilt,  it  remains  a  matter 
of  speculation  whether  existing  accounting  rate 
levels,  or  the  FCC's  benchmarks,  more  closely 
reflect  international  service  costs.     It  is  a 
precarious  balancing  act  for  the  FCC  to  dictate 
specific  benchmarks  for  the  purpose  of  aligning 
accounting  rates  more  closely  with  costs  when 
the  FCC  lacks  any  economic  methodology  for 
building  cost-oriented  accounting  rates  from 
thf.  ground  up. 

Despite  the  substantial  uncertainty  whether  the 
Fee's  benchmarks  are  cost-oriented,  the  FCC  has 
engaged  in  tough  talk  on  what  it  may  do  if  non- 
U.S.  carriers  do  not  agree  to  lower  accounting 
rates  in  line  with  those  benchmarks.    The  FCC 
has  stated  that  it  has  the  authority  to 
prescribe  unilaterally  an  accounting  rate  for  a 
particular  international  route.     If  a  non-U. S. 
carrier  rejects  the  FCC-prescribed  accounting 
rate,  the  only  alternatives  would  be  a  sender- 
keep-all  arrangement  or  the  termination  of 
direct  relations  between  U.S.  carriers  and  the 
foreign  country.    Although  the  FCC  has  not  yet 
sought  to  prescribe  an  accounting  rate  for  a 
non-U. S.  carrier,  the  FCC  has  required  the  five 
largest  U.S.  international  carriers  (AT&T,  MCI, 
Sprint,  TRT/FTC  and  GTE-Hawaiian)  to  file 
reports  by  January  1,  1993  and  January  1,  1994 
regarding  their  progress  in  negotiating  lower 
*  accounting  rates. 

Because  the  unilateral  prescription  of  an 
accounting  rate  by  the  FCC  is  an  extreme 
sanction,  and  one  which  arguably  violates  ITU 
regulations,  the  FCC  may  be  reluctant  to 
exercise  its  alleged  prescription  authority. 
To  date,  the  FCC  has  shied  away  from  the  more 
provocative  options,  such  as  AT&T's  proposal 
for  a  60-day  fast-track  complaint  procedure 
which  U.S.  carriers  could  invoke  against  non- 
U.S.  carriers  who  refuse  to  lower  the 
accounting  rate.    The  FCC  also  has  declined  to 
insert  conditions  in  the  international  service 
authorizations  of  U.S.  carriers  to  require  or 
encourage  lower  accounting  rates.    In  November 
1992  the  FCC  clarified  that  it  would  not  seek 
to  enforce  its  account  in**  rate  benchmarks. 


which  it  described  as  "guidelines,"  at  least 
until  it  has  reviewed  the  January  1,  1993 
progress  reports  and  the  impact  of  CCITT 
Recommendation  D.140. 

In  assessing  the  likelihood  of  FCC  action  to 
enforce  its  accounting  rate  benchmarks,  non- 
U.S.  carriers  should  be  aware  of  the  largely 
political  nature  of  the  FCC's  policies  in  this 
area.    The  FCC's  accounting  rate  benchmarks  are 
more  the  product  of  U.S.  trade  policy  than  of 
rigorous  technical  analyses  of  cost  and  traffic 
data.    FCC  Chairman  Sikes  stated  bluntly  in 
August  1991  that  without  fundamental  reforms 
"this  [accounting  rate]  issue  could  become  a 
matter  of  trade  policy  and  negotiations."    As  a 
result,  accounting  rate  policy,  like  all  U.S. 
nrade  policy,  is  intensely  and  essentially 
political.    And  like  statistics  which  U.S. 
politicians  use  as  election  campaign  fodder, 
one^ suspects  that  there  is  rather  less  to  the 
Fee's  accounting  rate  benchmarks  than  first 
meets  the  eye.     The  overriding  attribute  of 
these  benchmarks  is  the  trade  result  they  would 
achieve  —  a  reduction  of  approximately  50Z  in 
the  U.S.  telecom  trade  deficit.  The 
possibility  should  not  be  dismissed  that  the 
FCC  devised  its  accounting  rate  benchmarks  as 
much  through  reverse  engineering  from  the 
desired  trade  result  as  from  a  technical 
telecom  cost  analysis. 

IV>  THE  POTENTIAL  IMPACT  OK  DEVELQPIWC 
COUNTRIES  

If  achieved,  the  FCC's  accounting  rate 
benchmarks  could  require  significant 
concessions  from  many  non-U. S.  carriers.  Table 
1  lists  accounting  rate  levels  for  the  Asia- 
Pacific  region  in  1991.    Although  some  of  these 
rates  have  been  negotiated  downward  since  1991, 
only  two  countries  on  this  list  (i.e.. 
Australia  and  Singapore)  currently  have  an 
accounting  rate  within  benchmark  levels. 
Signifi.ant  reductions  would  be  required  for 
many  other  countries  to  meet  benchmark  levels. 
As  Table  2  demonstrates,  numerous  countries  in 
the  Asia-Pacific  region  —  including  Korea,  the 
Philippines,  Pakistan,  Thailand,  Hong  Kong  and 
Indonesia  —  receive  sizeable  settlement 
outpaymerts  from  U.S.  carriers.    According  to 
the  FCC,  net  settlement  payments  to  the  Asia- 
Pacific  region  totalled  $1,178  billion  in  1990 
for  IMTS.     Implementation  of  the  FCC's  new 
benchmarks  could  reduce  overall  payments  to  the 
Asia-Pacific  region  by  more  than  $500  million 
per  year. 

The  Fee's  policy  could  harm  those  carriers  from 
developing  countries  who  rely  upon  net 
settlement  payments  from  U.S.  telecom  carriers 
for  a  substantial  portion  of  their  gross 
revenues  and  hard  currency.    As  one  example, 
the  Guyana  Telephone  &  Telegraph  Company  Ltd. 
(  GTT  ),  located  in  a  small  developing  country 
in  South  America,  receives  75Z  of  its  total  net 
revenues  and  80Z  of  its  hard  currency  revenues 
from  AT&T  alone.    Any  substantial  reduction  or 
lengthy  delay  in  these  payments  would  impose  a 
hardship  upon  GTT,  which  relies  upon  such 
payments  to  fund  day-to-day  operating  expenses. 
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short-term  and  long-term  infrastructure 
improvements,  and  debt  service.    In  some  cases, 
a  reduction  in  net  settlement  payments  from 
U.S.  carriers  could  cause  a  non-U. S.  carrier  to 
default  on  its  loan  obligations  or  become 
insolvent. 

Reliance  upon  net  settlement  payments  is  a 
matter  of  necessity,  not  choice,  for  carriers 
in  some  developing  countries.    The  equipment 
and  infrastructure  improvements  which  such 
carriers  must  undertai'.e  often  require  hard 
currency.     Particularly  when  the  native 
monetary  currencies  for  those  carriers  are  not 
readily  convertible,  U.S.  settlement  payments 
may  represent  an  essential  source  of  hard 
currency.    The  on-going  global  recession  has 
dri^.d  up  national  treasuries  in  developing 
countries  while  nearly  severing  the  umbilical 
cord  between  capital  markets  and  many  telecom 
carriers.     In  such  an  environment,  the  cost  of 
capital  can  be  prohibitively  expensive,  forcing 
carriers  in  developing  countries  to  use  net 
settlement  payments,  or  accept  the  onerous 
terms  that  accompany  supplier  (or  vendor) 
credits,  in  order  to  fund  purchases  of 
essential  equipment  as  well  as  neiiwork. 
maintenance  and  modernization. 

Viewed  in  isolation  from  other  factors,  a 
reduction  in  the  accounting  rate  level  is 
almost  never  the  preferred  business  option  of  a 
telecom  carrier  in  a  developing  country.  Lower 
accounting  rates  reduce  net  revenues  and, 
possibly  more  important,  reduce  hard  currency 
revenues.    Lower  accounting  rates  appear  to 
make  business  sense  for  carriers  in  developing 
countrit.s  primarily  when  they  are  implemented 
as  part  of  an  integrated  multi-year  plan 
involving  infrastructure  modernization  and 
substantial  collection  rate  re-b^.lancing.  In 
that  context,  lower  accounting  rates  can  be 
instrumental  in  reducing  collection  rates, 
which  in  turn  can  stimulate  international 
traffic  growth  ar.^  maximize  carrier 
profitability.     It  is  usually  optimal  if 
infrastructure  development  precedes  significant 
reductions  in  accounting  and  collection  rates. 
It  may  be  unrealistic  to  expect  that  rate 
reductions  will  substantially  stimulate  traffic 
growth  without  infrastructure  improvements  when 
many  carriers  are  experiencing  difficulty  in 
maintaining  current  traffic  levels  over 
existing  network  facilities. 

The  problem  which  developing  countries  may  now 
have  to  face  is  being  asked  to  accept  lower 
accounting  rates  before  it  makes  business  sense 
for  them  to  do  so.    At  the  risk  of  provoking 
unilateral  actions  by  U.S.  authorities,  telecom 
carriers  in  developing  countries  should 
consider  standing  firm  in  resisting  the  trerd 
toward  lower  accounting  rates,  at  least  for 
some  period  of  time,  when  they  believe  the 
current  accounting  rate  is  cost-oriented.  As 
several  non-U. S.  carriers  and  organizations 
have  argued  to  the  FCC,  it  is  fallacious  to 
develop  a  single  accounting  rate  policy  which 
applies  to  developed  and  developing  countries 
alike  (or  to  all  developing  countries  as  one 
category).    The  ITU  conducted  a  study  in  1990 
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indicating  that  the  average  telecom  carrier  in 
a  developing  country  incurs  costs  to  provide 
IMTS  which  are  more  than  two  times  higher  than 
the  costs  incurred  by  carriers  in  developed 
countries.    The  study  also  concluded  that 
telecom  service  costs  vary  widely  among 
developing  countries,  thereby  making  it 
virtually  impossible  to  estimate  any  limited 
range  of  cost-oriented  accounting  rate 
benchmarks  for  developing  countries.  Without 
mentioning  this  study,  the  FCC  adopted  the  same 
accounting  rate  benchmark  for  developed  and 
developing  countries  in  the  Asia-Pacific 
region. 

Developing  countries  should  continue  to  push 
for  a  policy  which  rationally  distinguishes 
between  developed  and  developing  countries  and, 
at  a  minimum,  which  does  not  erect  any 
presumption  that  the  accounting  rate  foF  a 
developing  country  is  not  cost-oriented  simply 
because  it  is  higher  than  accounting  rates  for 
developed  countries  in  the  same  region.  Absent 
an  economic  cost  measurement  and  allocation 
methodology,  the  FCC  has  no  empirical  basis  at 
this  time  to  conclude  that  accounting  rates 
between  the  U.S.  and  developing  countries  are 
generally  above  cost.    The  first-hand 
experience  of  carriers  in  developing  countries 
demonstrates  that  their  costs  can  be  increased 
by  a  variety  of  factors,  including  (i)  the  cost 
of  capital;  (ii)  higher  short-term  expenditures 
to  build  a  modern  telecom  network 
infrastructure;  (iii)  circuit  loading  and 
network  efficiencies;  (iv)  economies  of  scale 
and  scope;  (v)  network  maintenance 
requirements;  (vi)  a  less  highly  educated  and 
trained  population;  (vii)  the  absence  of  a 
sophisticated  economic  and  technical 
infrastructure  within  the  country;  (viii)  a 
greater  dependence  upon  transit  arrangements 
and  thin,  long-haul  route:?;  (ix)  less  route 
diversity;  higher  installation  and  overhead 
costs;  and  (x)  greater  contribution 
requirements.     Particularly  when  a  telecom 
carrier  has  initiated  an  ambitious  capital 
improvements  program  for  completion  within  a 
few  years,  it  cannot  be  assumed  automatically 
that  a  "high"  accounting  rate  level  is  above 
actual  IMTS  costs. 

Unfortunately,  the  political  and  trade  contexts 
In  which  accounting  rate  policy  is  devised  in 
the  U.S.  may  overwhelm  efforts  to  ensure 
rational  treatment  of  developing  countries. 
AT&T  has  estimated  that  70Z  of  its  net 
settlement  outpayments  are  made  to  carriers  in 
developing  countries,  so  reducing  the  U.S. 
telecom  trade  deficit  significantly  will  depend 
upon  lower  accounting  rates  with  developing 
countries.    And  the  FCC  continues  to  use 
politically-charged  rhetoric  in  claiming  that 
current  accounting  rate  levels  with  developing 
countries  are  a  "subsidy*'  and  a  type  of 
"foreign  aid."    As  a  result,  it  may  conflict 
with  U.S.  political  imper^rives  for  carriers  in 
developing  countries  to  defend  current 
accounting  rate  arrangements.    At  the  same 
time,  while  carriers  with  above-cost  rates 
should  endeavor  to  lower  them  in  line  with 
CCITT  Recorr-.T.>ndation  D.140,  carriers  who 
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believe  their  accounting  rates  are  cost- 
oriented  should  not  forget  that  they  are 
entitled  to  resist  lower  accounting  rates  by 
refusing  to  accede  to  U.S.  carrier  demands. 

Apart  from  accounting  rates,  other  factors  also 
play  a  prominent  role  in  promoting  telecom 
financing  through  privatization  or 
infrastructure  development  for  developing 
countries:     (i)  a  simple,  transparent  and 
certain  telecom  regulatory  regime;  (ii) 
substantial  flexibility  to  rebalance  rates, 
streamline  the  labor  force,  and  corporatize 
operations;  (iii)  well-developed  domestic 
capital  markets;  (iv)  favorable  tax  laws  and 
dividend  repatriation  rules;  (v)  good  prospects 
for  economic  growth  within  the  country;  (vi) 
clear  ground  rules  governing  the  Government's 
ownership  participation;  (vii)  favorable 
policies  and  practices  regarding  debt-equity 
swaps;  (viii)  preserving  a  carrier's  monopoly 
status  for  some  period  of  time;  (ix)  political, 
business  and  regulatory  stability  within  the 
country;  (x)  experienced  and  efficient: 
management;  end  (xi)  a  convertible  currency. 
These  and  other,  similar  factors  have  a  well- 
recognized  impact  upon  a  carrier's  ability  to 
privatize  or  to  obtain  financing  for 
infrastructure  improvements. 

In  addition,  technology  itself  is  a  driving 
force  behind  the  financing  of  telecom  projects 
in  developing  countries.    The  last  several 
years  have  witnessed  the  explosive  growth  of 
wireless  technologies.    Viewed  initially  as 
complementary  or  overlay  technologies,  these 
technologies  are  being  scrutinized  increasingly 
for  their  suitability  to  provide  core  telephony 
services  which  historically  have  been  furnished 
via  wireline  facilities*    There  is  increased 
optimism  that  wireless  technology  will  prove 
able  to  "finance  itself,"  at  least  in  part, 
through  the  inunediate  traffic  and  revenue 
growth  which  it  could  generate. 

Moreover,  technology  is  beginning  to  change  the 
way  the  market  looks  at  telecom  financing 
opportunities  in  developing  countries.     In  the 
past,  there  was  a  tendency  to  view  project 
financing  and  carrier  financing  as  -separate 
business  opportunities.    With  the  development 
of  wireless  and  other  technologies,  the  lines 
between  these  categories  have  blurred. 
Projects  which  once  involved  overlay  networks 
now  can  be  expanded  to  involve  core  telephony 
services  as  well.    Project  financing  may  become 
a  more  viable  alternative  to  partial  or  full 
privatization.    These  and  other  factors  may 
mitigate  the  impact  of  lower  accounting  rates 
upon  telecom  financing  in  developing  countries. 

V.  ACCOUNTING  RATE  NEGOTIATIONS 

The  FCC's  pressure  for  lower  accounting  rates 
has  resulted,  and  will  continue  to  result,  in 
efforts  by  U.S.  carriers  to  negotiate  lower 
rates  with  non-U. S.  carriers.     Some  industry 
observers  have  speculated  that  the  FCC  intended 
all  along  for  its  harsh  language  on  accounting 
rate  issues  to  be  used  by  U.S.  carriers  as  a 
negotiating  tactic  with  non-U. S.  carriers. 


Regardless  whether  the  FCC  actually  intends  to 
undertake  unilateral  enforcement  actions,  the 
specter  of  FCC  sanctions  may  give  U.S.  carriers 
additional  bargaining  leverage.     If  non-U. S. 
carriers  believe  the  FCC  is  serious  about 
unilateral  actions,  they  might  be  more  willing 
to  accept  proposals  by  U.S.  carriers  for  lower 
accounting  rates.     By  understanding  the  type  of 
•game"  that  the  FCC  and  U.S.  carriers  might  be 
playing  with  respect  to  accounting  rates, 
telecom  carriers  in  the  Asia-Pacific  region  can 
better  adopt  an  informed  negotiating  posture. 

It  is  possible  that  U.S.  carriers  could  use  a 
variety  of  tools  for  pressuring  non-U. S. 
carriers  to  accept  lower  accounting  rates.  For 
example,  they  could  threaten  to  "report"  the 
carrier  to  the  FCC  in  their  1993  or  1994 
progress  reports  or  otherwise  initiate  direct 
FCC  enforcement  action  against  the  carrier.  As 
another  example,  they  could  threaten  to  .delay 
the  introduction  of  new  services  or  even  to 
withhold  unilaterally  the  net  settlement 
payments  which  are  due  under  the  current 
operating  agreement.     By  understanding  the 
FCC  s  policies  and  role  in  accounting  rate 
negotiations,  non-U. S.  carriers  will  be  better 
able  to  analyze  these  situations  and  select 
appropriate  options.    One  way  to  neutralize 
U.S.  carrier  demands  might  be  to  conduct  a 
rigorous  study  to  show  that  the  current 
accounting  rate  is  cost-oriented. 

Non-U. S.  carriers  also  must  learn  the  dynamics 
of  conducting  concurrent  negotiations  with  two 
or  more  U.S.  carriers  on  accounting  rates.  It 
is  possible  that  the  U.S.  carriers  could  work 
together,  formally  or  informally,  to  "double 
team"  a  single  non-U. S.  carrier.     For  example, 
one  U.S.  carrier  might  make  severe  demands  for 
the  purpose  of  making  another  U.S.  carrier's 
proposal  seem  more  reasonable.    Of  course,  when 
the  U.?.  carriers  do  not  coordinate  their 
negotiating  strategies,  it  might  be  possible 
for  a  non-U. S.  carrier  to  reverse  this  process 
by  using  the  more  reasonable  proposal  to 
undercut  the  demands  of  the  more  aggressive 
U.S.  carrier. 

U.S.  carriers  also  may  seek  to  expand  the  use 
of  so-called  growth-based  accounting  rates.  In 
simplified  form,  this  type  of  arrangement 
applies  the  current  accounting  rate  only  to 
existing  traffic  levels  as  measured  from  a  base 
year.     All  growth  in  traffic  is  governed  by  a 
negotiated,  lower  accounting  rate.  These 
arrangements  have  been  negotiated  as  a 
compromise  between  the  U.S.  carrier  desiring  a 
lower  accounting  rate  and  a  non-U. S.  carrier 
desiring  to  maintain  the  current  level  of  net 
settlement  payments.     AT&T  has  negotiated 
growth-based  arrangements  for  the  countries 
listed  in  Table  3.    The  large  majority  of 
growth-based  arrangements  involve  developing 
countries  due  to  the  larger  traffic  imbalance 
with  the  U.S.  and  AT&T's  greater  market  power 
to  force  carriers  in  developing  countries  to 
accede  to  growth-based  accounting  rates. 

Non-U. S.  carriers  should  be  aware  that  growth- 
based  arrangements  may  be  subject  to 
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conflicting  perceptions.    The  FCC  and  possibly 
the  U.S.  carriers  may  view  such  arrangements  as 
a  transition  to  lower  accounting  rates  for  all 
international  traffic.     By  contrast,  the  non- 
U.S.  carrier  may  perceive  a  growth-based 
arrangement  as  a  permanent  accounting  rate 
structure.    These  differing  perceptions  could 
lead  to  further  conflict  over  accounting  rates. 
In  addition,  the  FCC  has  adopted  a  policy  that 
non-U. S.  carriers  must  be  prepared  to  offer  the 
same  growth-based  accounting  rates  to  all  U.S. 
carriers.    The  FCC  has  indicated  that  it  will 
contact  non-U. S.  carriers  who  do  not  comply 
with  this  policy  and,  in  extreme  cases,  could 
even  prescribe  a  uniform  rate  unilaterally. 
Ironically,  the  FCC  may  have  ensured  some  delay 
in  the  offering  of  lower  accounting  rates  to 
all  U.S.  carriers  by  specifying  the  procedures 
which  it  will  follow  before  initiating 
unilateral  action. 

Ultimately,  non-U. S.  carriers  will  have  to 
assess  whether  they  can  achieve  the  best 
accounting  rate  arrangement  by  agreeing 
voluntarily  to  phased  reductions  with  U.S. 
carriers,  or  by  insisting  upon  the  current 
accounting  rate  and  risking  unilateral  FCC 
enforcement  actions  designed  to  compel 
adherence  to  the  benchmark  rate.    Through  its 
establishment  of  benchmarks  and  tough  talk  on 
accounting  rates,  the  FCC  hopes  to  prompt  non- 
U.S.  carriers  to  select  the  former  option.  The 
primary  effect  of  the  FCC's  increasingly 
intrusive  policies  may  be  to  involve  the  FCC  as 
an  active  participant  in  negotiations  with  non- 
U.S.  carriers  who  maintain  high  accounting 
rates.     Whether  through  informal  contacts  or 
formal  agency  proceedings,  the  FCC  may  be  more 
comfortable  trying  to  broker  accounting  rate 
arrangements  than  in  superseding  carrier-to- 
carrier  negotiations  through  unilateral 
prescript  ions . 

VI.  IMTERNATIONAL  SIKPLE  RESALE 

In  December  1991  the  FCC  announced  the  policy 
that  U.S.  common  carriers  will  be  permitted  to 
provide  switched  services  through  the  resale  of 
international  pri-  ite  line  services  (so-called 
simple  resale)  only  when  the  relevant  foreign 
country  offers  an  "equivalent"  opportunity  for 
simple  resale.    The  FCC  did  not  specify 
criteria  for  "equivalence,"  but  rather  deferred 
to  a  case-by-case  process  for  applying  the 
standard  to  specific  countries.     The  FCC  has 
since  clarified  that  its  policy  does  not  apply 
to  the  resale  of  international  private  lines  to 
provide  private  line  service.     Further,  the  FCC 
continues  to  permit  customers  to  interconnect 
international  private  lines  to  the  U.S.  public 
switched  network  so  long  as  simple  resale  does 
not  occur.     The  FCC  devised  and  continues  to 
implement  its  international  simple  resale 
policy  based  upon  informal  discussions  with 
other  countries. 

The  simple  resale  policy  is  designed  to  curb 
so-called  "one-way  resale"  where  foreign 
customers  are  abie  to  bypass  the  IMTS 
accounting  rate  by  sending  switched  traffic 
over  private  lines  while  U.S.  customers  are 
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denied  an  "equivalent"  opportunity  due  to 
interconnection  or  other  restrictions  in  the 
foreign  country.    Such  bypass  aggravates  the 
U.S.  net  traffic  imbalance  and,  therefore,  the 
U.S.  telecom  trade  deficit.    The  FCC's  simple 
resale  policy  also  provides  an  incentive  for 
other  countries  to  liberalize  their 
interconnection  and  resale  policies.    At  the 
same  time,  the  FCC  recognizes  that  bypass 
provides  strong  market-based  pressure  for  lower 
accounting  rates.    That  pressure,  and  a  desire 
not  to  interfere  with  existing  customer-carrier 
arrangements,  may  explain  why  the  FCC  has  not 
yet  extended  its  simple  resale  policy  to  all 
situations  where  an  international  private  line 
is  interconnected  to  the  U.S.  public  switched 
network. 

AT&T  is  pressuring  the  FCC  to  apply  the 
"equivalence"  standard  to  every  instance  where 
an  international  private  line  is  interconnected 
to  the  U.S.  public  switched  network  at  a 
carrier's  central  office.     (No  party  has  asked 
for  the  standard  to  apply  to  interconnection 
through  a  customer's  PBX.)    The  limited  scope 
of  the  FCC's  existing  policy  has  been 
underscored  by  a  dispute  involving  PLOT  in  the 
Philippines.    PLOT  has  opposed  an  international 
private  line  service  interconnected  to  the  U.S. 
public  switched  network,  which  service  is 
provided  by  Worldcom  in  the  U.S.  and  Globe- 
Mackay  Cable  and  Radio  Corporation  in  the 
Philippines.    Because  no  U.S.  resale  carrier  is 
involved,  the  arrangement  does  not  appear  to  be 
governed  by  the  FCC's  simple  resale  policy. 
The  FCC  recently  asked  for  comments  on  AT&T's 
proposal  to  apply  the  "equivalence"  standard  to 
central  office-interconnected  privr«te  lines. 
AT&T's  proposal  dates  back  to  February  1990 
when  AT&T  sought  a  ruling  by  the  FCC  that 
certain  private  line  interconnection 
arrange-nents  between  the  U.S.  and  Canada  were 
unlawful . 

In  November  1992  the  FCC  decided  a  test  case 
for  the  simple  resale  policy  involving  the 
proposed  resale  of  U.S. -Canada  private  lines  by 
FoRorola  and  EMI.     The  FCC  found  that  Canada 
does  offer  "equivalent"  resale  opportunities  to 
U.S.  carriers.    The  FCC  found  that  C/inada, 
while  not  yet  permitting  facilities-based 
competition,  has  a  vigorous  and  competitive 
resale  market.    The  FCC  also  noted  that  Canada 
accords  non-discriminatory  treatment  to  all 
resale  carriers,  whether  Canadian  or  U.S. 
owned.    Therefore,  the  FCC  granted  simple 
resale  authority  to  Fonorola  and  EMI  between 
the  U.S.  and  Canada.    However,  in  response  to 
the  Canadian  policy  prohibiting  the  bypass  of 
Canadian  facilities  for  intra-Canada  or  Caiiada- 
overseas  traffic,  the  FCC  limited  Fonorola  and 
EMI  to  providing  direct  (i.e.,  non-transit) 
traffic  between  the  U.S.  and  Canada.    The  FCC 
also  reserved  the  right  to  modify  or  rescind 
its  decision  should  Canada  stop  affording 
"equivalent"  resale  opportunities  to  U.S. 
carriers . 

The  FCC  has  already  been  presented  with  the 
next  application  of  the  simple  resale  policy. 
Ill  November  1992  ACC  Global  filed  an 
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application  for  authority  to  provide  switched 
services  through  the  resale  of  U.S. -U.K. 
private  line  services.    The  comparative 
openness  of  the  U.S.  and  U.K.  markets  has  been 
subject  to  extensive  debate  in  the  U.S.  for 
some  time.    Based  upon  the  FCC's  decision  that 
Canada  offers  "equivalent"  resale 
opportunities,  the  presumption  should  be  that 
the  FCC  will  grant  the  application  with 
conditions.    While  Sprint  has  been  frustrated 
in  its  effort  to  enter  the  U.K.  market  on  a 
facilities  basis,  the  FCC  did  not  hold 
facilities-based  competition  to  be  a  relevant 
factor  in  granting  authority  to  Fonorola  and 
EMI  for  Canada.    Nevertheless,  the  ACC  Global 
application  may  be  decided  in  the  context  of 
the  on-going  discussions  between  regulatory 
authorities  in  the  U.S.  and  the  U.K.  regarding 
the  pace  and  focus  of  telecom  liberalization  in 
the  two  countries. 

Several  issues  remain  to  be  decided.    The  FCC 
recently  postponed  any  decision  on  whether  the 
"equivalence"  standard  will  apply  to  non-common 
carrier  facilities,  such  as  separate  satellite 
systems  and  private  fiber  optic  cables.  AT&T 
has  pressed  the  FCC  to  apply  its  policy  to  all 
facilities  which  permit  a  private  line-type 
offering  to  be  interconnected  to  the  U.S. 
public  switched  network.    However,  the  FCC  did 
clarify  that  the  "equivalence"  standard  does 
apply  when  private  line  facilities  are 
purchased  by  a  common  carrier  from  a  separate 
satellite  system  or  a  fiber  optic  cable  system 
and  then  are  used  by  a  resale  carrier  to 
provide  switched  services  to  the  public. 

Some  lingering  uncertainty  regards  the 
difference  between  the  purchase  of  private  line 
"facilities"  and  "service"  by  a  U.S. 
international  carrier.    In  the  former  case,  a 
common  carrier  is  not  regarded  as  a  resale 
carrier,  and  therefore  is  not  subject  to  the 
simple  resale  policy,  when  it  provides  switched 
service  over  facilities  which  it  has  purchased 
from  another  entity.    In  the  latter  case,  a 
common  carrier  is  regarded  as  a  resale  carrier, 
and  therefore  is  subject  to  the  simple  resale 
rule,  when  it  furnishes  switched  services  to 
its  own  customers  under  private  line  service 
which  it  takes  from  another  entity  on  a 
subscription  basis.    As  parties  become  creative 
in  portraying  the  acquisition  of  transmission 
capacity  as  a  sale  of  facilities  rather  than 
the  provision  of  a  service,  questions  may  be 
raised  about  the  proper  scope  of  the  FCC's 
simple  resale  policy. 
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Country 


Afghanistan* 

Aiiterican  Samoa** 

Australia** 

Bangladesh* 

Brunei* 

China* 

cook  Island** 

Fiji  Island** 

French  Polynesia** 

Hong  Kong* 

India* 

Indonesia* 

Japan* 

Kiribati** 

Korea,  South* 

Laos* 

Hacao* 

Malaysia* 

Hyanjnar* 

Nauru** 

Nepal* 

New  Caledonia** 
New  Hebrides** 
New  Zealand** 
Norfolk  Island** 
Pakistan* 

Papas  New  Guinea** 
Philippines* 
Singapore* 
SoloMan  Island** 
Sri  Lanka* 
Taiwan* 
Thailand* 
Tonga** 

Western  Samoa** 


SDR  =  special  Drawing  Rights 
GF  =  Gold  Francs 
$  =  U.S.  Dollars 

*  =  Asia 

**  =  Oceania 


Accounting 


Rate 

12.69 

GF 

2.00 

$ 

0.68 

SDR 

2.2S 

$ 

2.00 

$ 

7.50 

GF 

3.00 

$ 

2.65 

$ 

2.  BO 

$ 

1.90 

$ 

2.25 

$ 

2.75 

$ 

1.13 

SDR 

4.00 

$ 

1.90 

$ 

12.00 

$ 

2.20 

$ 

1.80/1.20 

5.00 

$ 

2.00 

$ 

2.00 

.$ 

2.80 

$ 

4.00 

$ 

1.40 

SDR 

3.00 

$ 

2.30 

$ 

1.50 

SDR 

1.85/1.50 

0.66 

SDR 

2.50 

$ 

2.20 

$ 

1.60 

$ 

2.00 

$ 

2.00 

$ 

1.50 

$ 
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nrraRNMiOHAL  nxssacb  tkubpuomk  sbrvicb  or  tub  umitbd  states 

FOR  TiCt  ASIA-PACIFIC  MCIOH  IN  19f0 


Originating  in  the  United  States  Terminating  in  the  United  States 


Country 

Number  of 

US  Carr  iers  * 

PTT 

Number  of 

US  Carr 

M  i  nu  t  es 

Revenue 

Payment  s 

Re ven  ue 

Afghanistan 

72 ,098 

$23  f 135 

$231 ,947 

20 ,589 

$  35 

r  771 

Anter  ican  Sdiroa 

4.095,127 

$2,860, 805 

$3  ,633 ,580 

3. 000 , 31 1 

$2,913 

,542 

Austral la 

93,632,044 

$75, 884 ,214 

$52 , 229 , 388 

87 , 290 ,798 

$51 ,276 

t  331 

Bang  Ladesh 

9 , 944 , 816 

$5. 460. 534 

$11 ,649 .922 

878  ,942 

$991 

j668 

Brunei 

343 , 76  3 

$260 , 497 

$330 . 339 

191 ,210 

$185 

,731 

Caroline  Island 

50,135 

$44 . 405 

$38,650 

102 ,981 

$82 

,  521 

China 

32,773,881 

$7,616 ,547 

$51,114,847 

12,929,121 

$20,244 

,867 

Cook  Island 

74.920 

$74  ,338 

$158,897 

39,723 

$53 

,182 

Fiji  Island 

2,841,7  '3 

$1,063,931 

$3,847 ,705 

850,355 

$1,123 

,285 

French  Polynesia 

1 , 297  ,^42 

$364 ,334 

$1,699,622 

498 , 383 

$681 

,711 

Hong  Kong 

85, 438  ,746 

$30,664,474 

$91,672,488 

67  ,240, 303 

$76  ,041 

,970 

India 

58,847,978 

$65,923,440 

$60,706,246 

37 ,486,875 

$40,704 

,124 

Indonesia 

25,441 ,797 

$14,363,820 

$26, 487,953 

10,049,962 

$11 ,075 

,872 

Japan 

319,753,850 

$147,320,543 

$280,467,812 

245,427,886 

$224,868 

,101 

Kiribati 

30,769 

$17,506 

$57,331 

16,849 

$16 

,040 

Korea,  South 

164,827,039 

$73,268,079 

$166,885,337 

53,251,215 

$56,313 

,228 

Laos 

86  ,153 

$86 , 016 

$197  ,428 

34,739 

$57 

,604 

Macao 

1,125,697 

$99,089 

$1,693,783 

251,585 

$297 

,149 

Malaysia 

21,995,320 

$11,762,753 

$21,548,730 

8,012,262 

$8,007 

,341 

Myanma r 

402,865 

$185,350 

$1,106,342 

84,499 

$199 

,226 

Nauru 

13,580 

$22,370 

$15,411 

11,330 

$7 

,224 

Nepal 

1,079,441 

$1,273,282 

$1,046,134 

373,220 

$36  2 

,459 

New  Caledonia 

170,421 

$36,184 

$234,679 

72,475 

$106 

,795 

New  Hebrides 

50,188 

$62,389 

$112,521 

37,387 

$6  4 

,796 

New  Zealand 

18,249,650 

$8,590,206 

$19,970,976 

14,399,678 

$16,72e 

,232 

Norfolk  Island 

2,592 

$5,080 

$4,012 

7,140 

$8 

,835 

Pak  istan 

42,905,865 

$27,748,739 

$47,940,843 

4,153,767 

$4,869 

,241 

Papas  New  Guinea 

919,520 

$577,442 

$837,632 

773,342 

S802 

,260 

Philippines 

165,041 ,692 

$96,374,927 

$156,642,894 

17,768,639 

$16,121 

,024 

Singapore 

33,994,575 

$32,563,651 

$18,623,089 

27,519,649 

$16,047 

,177 

Solotnan  Islands,  British 

59,633 

$20,095 

$129,403 

53,440 

$92 

,043 

Sr 1  Lanka 

3,559,826 

$2,853,137 

$3,670,779 

896.403 

$986 

,620 

Taiwan 

120. 169,707 

$62,973,195 

$102,972,496 

60,977,522 

$54,848 

,566 

Thai  land 

38,427,095 

$15,594,3^0 

$43,815,764 

10,908,772 

$12,435 

,726 

Tonga 

2,248,830 

$2,330,448 

$2,373,627 

322,649 

$248 

,471 

western  Saotoa 

636,789 

$893,589 

$466,504 

220,899 

$173 

,655 

Other 

465,650 

$698,849 

$2,096,967 

2,111,066 

$2,043 

,091 

Total 

1,251,071,367 

$689,961,73i 

$1,176,712,078 

668,265,966 

$621,115 

,479 

Table  3 


Countries  With  Whom  U.S.  Carriers 
Have  Negotiated  Growth-Based 
Accounting  Rate  Arrangements 


Anguilla 

Antigua 

Brazil 

British  Virgin  Islands 

Cayman  Island 

Dominica 

Grenada 

Iran 

Italy 

Jamaica 

Malaysia 

Montserrat 

Peru 

Philippines 
Senegal 
St.  Kitts 
St.  Lucia 
St.  Vincent 
Turks  &  Caicos 
Uruguay 


KNOWING  WHAT  TO  ASK  FOR: 
Privatization  of  Telecommunications  After  the  Digital  Revolution 
Guidelines  for  the  Host  Country 


Robert  A.  F.  Reisner 
Putnam,  Hayes  &  Bartlett 
Washington,  D.  C.  USA 


1.  ABSTRACT 

Privatization  of  telecomnriunications  has  become  a  popular  economic  strategy  that  national 
governments  will  find  more  difficult  to  employ  in  the  future.  In  the  age  of 
telecommunications  technology  convergence,  privatization  investments  will  become  more 
volatile  unless  ^lost  countries  act  to  stabilize  the  regulatory  environment.  "Regulate  early 
and  regulate  often,  but  with  a  light  hand"  are  three  of  the  seven  guidelines 
recommended  here  for  countries  considering  telecom  privatization. 


2.       INTRODUCTION:  TELECOM  PRIVATIZATION 

Telecommunications  privatization  is  now  a 
popular  strategy  for  accelerating  the  development  of 
national  economies  and  providing  numerous  other 
benefits  as  well  creating  new  classes  of  equity 
shareholders,  enhancing  the  return  on  their  investments 
and  obtaining  critically  needed  telecommunications 
technologies  and  management  expertise. 

Since  the  tool  of  telecom  privatization  has 
proven  to  be  both  financially  successful  and  politically 
acceptable  in  Great  Britain,  Japan,  New  Zealand,  Chile 
and  Mexico  in  the  1980s,  there  are  now  a  long  list 
of  nations  that  are  currently  privatizing  and 
deregulating  their  telecommunications  sectors.  (1) 
Indeed,  privatizations  are  now  under  active 
consideration  in  more  than  20  countries  woridwide. 

But  if  Phase  I  of  telecom  privatization  during 
the  'SOs  has  proven  popular,  the  second  wave  of 
privatization  in  the  'SOs  will  be  far  more  complicated. 

The  dilemma  for  host  governments  is  that 
today,  when  they  are  under  greater  pressure  to  ask 
for  more  from  investors,  they  are  less  capable  of 
enforcing  their  demands.  The  business  environment 
has  changed.  The  convergence  of  telecommunications 
technologies  following  the  digital  revolution  has  made 
the  worid  more  competitive  than  it  was  in  the  1980s. 
Since  there  are  often  multiple  communications 
technologies  that  may  be  used  to  provide  similar 
services  to  consumers,  the  opportunities  for  by-passing 
governments  and  their  regulations  are  multiplying.  For 
host  countries,  knowing  what  to  ask  for  from  investors 
will  be  an  increasingly  subtle  question. 

This  paper  explores  the  basic  question  that  now 
faces  many  host  countries  planning  the  privatization  of 
their  telecoms:  What  should  they  ask  of  telecom 
investors?  When  should  the  investor  be  sheltered 
from  competition  and  for  how  long?  How  should 
host  governments  seek  to  benefit  from  the  inevitable 
competition  in  telecommunications  services? 


•  First,  this  paper  reviews  both  the  factors 
that  have  lead  to  the  increasingly 
popular  character  of  telecom  privatization 
and  the  reasons  that  it  will  be  difficult 
to  use  the  tool  effectively  in  the  future. 

•  Second,  privatization  in  the  '90s.  the  age 
of  technology  convergence,  will  be 
different  from  the  first  phase,  during  the 
'80s,  because  the  business  environment 
has  changed.  This  paper  explores  the 
competitive  implications  of  this 
technology  shift. 

•  Finally,  to  encourage  successful  telecom 
privatization  in  an  era  of  growing 
competition,  countries  be  have  to  be  far 
clearer  about  the  regulatory  framework 
that  will  define  the  future  rules  of  the 
game.  This  paper  concludes  with  a 
discussion  of  seven  specific  guidelines 
that  argue  in  favor  of  an  early 
commitment  to  light  handed  regulation. 

2.1     A  Growing  Interest  In  Privatization 

The  popularity  of  telecommunications  privatization 
is  readily  understandable.  Privatization,  seen  in  the 
afterglow  of  the  successes  of  Great  Britain,  Japan, 
Mexico  and  Chile,  has  been  demonstrated  in  practice 
to  be  an  effective  tool  for  obtaining  multiple  benefits: 
access  to  sources  of  private  investment  capital,  a 
vehicle  for  introducing  of  management  efficiencies,  for 
obtaining  technologies  that  might  otherwise  be 
unavailable  and  providing  local  capital  markets  with  an 
opportunity  to  share  in  the  financial  rewarc's  that  are 
available  to  those  who  have  modernized  their 
telecommunications  systems  and  met  growing  business 
demands  for  state-of-the-art  services.  Indeed,  the 
concept  that  modern  telecommunications  is  an 
"essemial  link"  in  the  development  process  has  been 
well  established  for  a  decade(2). 
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Today,  telecom  modernization  is  a  well 
accepted  goal  and  privatization  has  received  solid 
endorsement  as  a  strategy  for  achieving  it.  For 
example,  In  1992,  the  World  Bank  completed  a  series 
of  studies  examining  "The  Welfare  Consequences  of 
Selling  Public  Enterprises"  and  has  published  a 
multiple  volume  analysis  of  "Experience  and  Case 
Studies" (3).  These  and  other  recent  studies  examining 
the  role  of  privatization  as  a  tool  to  encourage 
investment  have  contributed  to  broad  consensus  in 
favor  of  the  concept  of  modernization  through  telecom 
privatization  (4). 

The  fact  that  world  trade  today  requires  mcdern 
telecommunications  systems  in  order  to  permit  global 
access  has  provided  the  strongest  proof  of  all. 
Communication  is  needed  In  global  trade  to  order, 
schedule,  manufacture  and  transport  goods 
internationally.  The  practice  of  providing  goods  to 
customers  "just  In  time"  to  reduce  inventory  carrying 
costs  and  to  respond  more  rapidly  to  market  trends 
depends  upon  modern  communications.  Goods 
ranging  from  consumer  electronics  to  apparel  are  often 
sold  by  country  A,  assembled  in  country  B  from  parts 
manufactured  in  countries  C  and  D  and  shipped  to 
country  E. 

Modernization  is  an  enabling  step  needed  for 
economies  to  be  competitive  in  the  Internationa! 
marketplace.  In  fact,  a  recent  article  in  the  Harvard 
Business  Review  argued  that  for  the  modern 
corporation  "Capabilities  Based  Competition"  was  the 
key  to  competitive  strategy  in  the  global 
marketplace (5).  The  concept  is  that  for  a  corporation 
to  be  as  successful  as  a  global  retailer  like  Wallmart 
now  requires  that  companies  master  the  intricacies  of 
communications  technology.  As  a  result,  successful 
global  corporations  will  work  most  often  in  countries 
that  make  this  possible. 

Of  course,  the  pattern  that  privatization  will 
follow  will  not  be  the  same  everywhere  in  the  world. 
In  fact,  .  as  modernization  takes  place  in  many 
countries,  the  variations  and  hybrid  forms  are  likely  to 
increase.  Today,  privatization  seldom  involves  the 
wholesale  transfer  of  assets  to  foreign  ownership. 
Variations  in  the  degree  of  ownership  and  in  the 
extent  to  which  telecom  facilities  are  privatized  present 
many  different  models.  In  some  locations,  selected 
services  such  as  paging  and  cellular  telephony  are 
being  privatized.  In  others,  digital  overlay  networks 
and  high  speed  data  networks  are  the  focus  of  the 
privatization  process(6).  But,  whatever  form  and  with 
whatever  speed,  many  nations  are  headed  toward  the 
creation  of  private  telecommunications  enterprises. 

2.2     The  Troubled  Second  Wave 

Unfortunately,  the  path  to  the  second  wave  of 
telecom  privatizations  will  not  be  a  smooth  as  was 
the  first.    The  reasons  are  abundant. 


First,  critics  of  privatization  and  policy  makers 
from  the  national  government  have  learned  more  about 
the  process  and  will  almost  certainly  ask  more  of 
future  investors.  The  perception  that  investors  already 
received  "too  good  a  deal"  from  politicians  who  "gave 
away  the  store"  will  cause  some  nations  to  clamp 
down  on  the  process  and  to  write  more  stringent 
regulations  to  place  more  serious  demands  on  outside 
investors(7).  In  the  future,  if  the  critics  have  their 
way,  it  will  be  more  difficult  for  the  investor  to  obtain 
an  exclusive  franchise  with  long  term  guarantees. 

Second,  labor  unions,  government  bureaucrats 
and  others  who  are  enfranchised  by  the  current 
system  and  who  may  feel  that  they  have  reason  to 
be  concerned  about  modernization  will  be  better 
equipped  with  arguments.  The  International  Finance 
Corporation  reports  that  there  are  numerous  telecom 
privatization  programs  that  have  been  stalled  for  just 
these  reasons  in  many  parts  of  the  world(8).  But 
whatever  the  cause,  in  the  second  wave,  there  will  be 
greater  pressure  to  demonstrate  social  benefits  and  to 
share  the  wealth. 

Third,  more  nations  are  competing  for  access 
to  capital  markets.  The  popularity  of  telecom 
privatization  will  encourage  more  competition  for  limited 
investor  attention  and  Investment  resources.  What  Is 
more,  while  the  lessons  from  past  experience  include 
Chile,  Argentina,  Mexico,  Great  Britain,  New  Zealand. 
Australia  and  Japan,  the  future  nations  scheduled  to 
enter  the  competition  are  likely  to  have  economies 
that  offer  less  desirable  or  fundamentally  different 
investment  profiles.  The  second  wave  includes 
fundamentally  different  types  of  nations:  centralized 
economies  moving  away  from  their  socialist  roots, 
developing  nations  that  may  still  have  substantial  ties 
dating  from  their  colonial  days  and  modern,  rapidly 
industrializing  economies. 

Finally,  telecom  privatizations  all  entail 
complicated  steps  that  must  be  taken  by  host 
governments  and  telecoms:  writing  new  investment 
laws,  developing  new  regulations  to  protect  national 
security  and  other  social  interests  (e.g.  universal 
service),  the  requirement  to  restructure  management 
and  train  personnel  during  the  transition  to  new 
management  and  new  accounting  systems,  the 
renegotiation  of  labor  and  wage  agreements  and  the 
installation  of  new  telephony  architecture  needed  to 
accommodate  new  rate  structures  (e.g.  measuring  local 
traffic).    These  tasks  will  not  be  accomplished  easily. 

Weighed  down  with  these  requirements  and 
entering  an  increasingly  contentious  political 
environment,  many  host  countries  may  be  tempted  to 
settle  for  less.  They  may  decide  to  rely  upon 
traditional  public  monopolies  and  hope  for  the  best. 
Ministers  of  Communications  may  be  especially 
reluctant  to  support  modernization,  restructuring  and 
privatization  when  the  added  burden  of  the  competitive 
consequences  of  technology  convergence  becomes 
apparent. 
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3.        THE  CHANGING  BUSINESS  ENVIRONMENT: 
TECHNOLOGICAL  CONVERGENCE 

The  emerging  business  environment  in  which 
future  telecom  privatizations  must  lake  place  will  pose 
new  difficulties  for  host  countries.  A  variety  of 
technology  innovations,  all  fundamentally  resulting  from 
the  digital  revolution,  are  leading  to  the  development 
of  new  communications  media  that  are  both 
fragmenting  markets  and  dramatically  increasing 
competition.  The  introduction  of  new  microelectronics, 
the  dissemination  of  computer  technology,  the 
introduction  of  mobile  telephony,  advances  in  high 
speed  digital  communications  and  the  liberalization  of 
satellite  communications  are  all  forces  that  are  working 
toward  the  development  of  multiple  substitutes  that  will 
facilitate  future  communications.  Such  technology 
substitutes  will  be  combined  in  dozens  of  hybrid 
forms. 

In  essence,  the  communications  networks  of  the 
future  will  conspire  to  defeat  heavy  handed  regulatory 
regimes.  Social  and  political  demands  may  result  in 
perpetuation  of  old  monopolies  or  seek  to  create  new 
tight  government  controls.  But  they  are  likely  to  be 
frustrated  by  the  multiple  technology  choices  that  will 
be  available  to  the  future  telecommunications 
consumer. 

In  the  developed  world,  the  introduction  of 
personal  communications  systems  to  supplement 
cellular  telephony  can  already  be  seen  as  a  vehicle 
for  opening  new  pathways  and  integrating  new 
communications  networks.  Local  loop  telephone 
companies  today  rind  themselves  competing  with 
cellular  television  networks  and  bypass  fiber  optic 
networks  to  provide  telephone  service.  The 
introduction  of  new  satellites  (separate  systems,  former 
Soviet  satellites,  domestic  and  regional  satellite 
systems,  plans  for  Low  Earth  Orbit  satellites)  all  offer 
new  possibilities  for  new  VSAT  networks  and  pathways 
that  will  bypass  traditional  bureaucratic  structures. 
And  these  innovations  are  just  the  beginning. 

In  a  recent  client  publication  (investment 
research  published  by  Goldman  Sachs  and  Company 
in  July,  1992  -  "Communacopia:  A  Digital 
Communications  Bounty') (9),  one  investment  bank  has 
painted  the  picture  of  a  future  broadband  digital 
network  involving  multiple  technologies  and  services 
(cable,  local  telephony,  long  line  carriers,  broadcast 
networks,  television  stations,  satellite  transmission,  PCs, 
data  networks,  PCS,  and  others)  arrayed  in 
increasingly  interrelated  customized  networks.  If  the 
experience  of  competition  in  the  U.S.  long  distance 
communications  market  is  any  measure,  the  growing 
competition  among  future  media  companies  to  provide 
customized  communications  services  to  meet  varied 
user  needs  will  result  in  substantial  price  reductions 
(35%  in  the  U.S.)  and  service  innovations  that  will 
create  a  future  business  environment  that  is  radically 
different  from  that  which  has  been  known  in  the  pasL 

For  the  host  government  privatizers  of  telecoms. 
this  convergence  of  technology  is  likely  to  create  both 
problems  and  opportunities. 
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The  most  significant  problems  will  face  those 
who  may  wish  to  rely  upon  monopoly  structures  to 
control  traditional  communications  pathways.  A 
common  approach  to  privatization,  often  because  it  is 
demanded  by  the  international  investor,  has  been  to 
transform  state  enterprises,  or  public  monopolies,  into 
private  ones.  Since  telecommunications  has  historically 
been  considered  to  be  a  natural  monopoly,  the 
approach  is  understandable(IO).  But  whatever  the 
motivation  or  strategy  for  seeking  to  prL^te'^'l  markets, 
the  new  possibilities  for  technology  by-pass  make  it 
Increasingly  difficult  to  protect  monopoly  structures 
without  undermining  the  economic  growth  and 
efficiency  that  was  being  sought  In  the  first  place. 

On  the  other  hand,  for  nations  that  may  seek 
to  embrace  competition,  the  technology  revolution  may 
offer  opportunities  as  well.  First,  the  move  to  the 
new  competitive  market  is  likely  tc  be  irresistible  in 
any  case.  Customer  demands  for  modern 
telecommunications  services  will  force  the 
modernization  process  forward.  Over  time,  the  jobs 
will  move  to  those  nations  that  can  provide  access  to 
the  global  market.  There  could  not  be  a  more 
powerful  stimulus  to  change. 

For  those  countries  that  have  sought  to  take 
advantage  of  competition  (to  maximize  consumer 
welfare  by  obtaining  competitive  prices  and  better 
service)  and  those  who  are  attempting  to  use 
competition  to  protect  their  economies  from  control 
from  abroad,  the  cor<vergence  of  technology  and  the 
increasingly  competitive  world  that  it  will  create  offers 
new  opportunities  to  gain  control. 

Most  importantly,  competition  can  aid  those 
nations  worried  about  how  much  to  ask  for.  The 
answer  will  ultimately  be  found  in  the  marketplace. 
Whether  to  divest  national  assets  or  to  retain  them  in 
joint  venture  relationships  at  any  given  point  in  time 
is  a  question  that  can  be  answered  by  allowing  the 
marketplace  to  set  the  price  of  divestiture  and  then 
analyzing  whether  optimal  value  would  be  obtained  by 
selling  or  holding  onto  the  enterprise. 

Investors  in  privatization,  however,  will  have 
some  difficulty  in  hearing  that  more  competition  is 
good  for  everyone  (themselves  included).  For  the 
investor  there  is  already  plenty  of  uncertainty.  The 
balance  of  this  paper  offers  several  examples  of  the 
way  in  which  this  interaction  between  investor  and 
host  country  Is  taking  place  today.  The  vehicle 
through  which  the  varied  interests  may  be  balanced 
is  to  be  found  in  creating  an  effective  regulatory 
process.  The  concluding  section  the  paper  offers 
guidelines  for  host  country  policy  makers  to  use  in 
considering  the  new  regulatory  scheme. 

4.       A  TALE  OF  TWO  COUNTIES:  COMPETITION, 
PROBLEMS  AND  OPPORTUNITIES 

Managed  competition  must  work  for  both  the 
host  country  and  for  the  investor  if  it  is  to  be 
sustained  over  time.  The  issues  that  are  raised  in 
trying  to  strike  such  a  balance  can  be  seen  clearly 
in  two  recent  examples  drawn  from  consulting 
experience. 
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My  firm,  Putnam,  Hayes  &  Bartlett  has  been 
working  with  the  Russian  government  for  nearly  two 
years  to  assist  in  the  privatization  of  key  industries. 
In  the  course  of  this  engagement,  we  have  worked 
with  a  Russian  joint  venture  to  develop  a 
telecommunications  enterprise  using  Intersputnik 
satellites.  The  second  example,  is  drawn  from 
experience  counseling  a  small  island  nation  in  the 
Pacific.  This  case  offers  what  would  seem  to  be  the 
most  remote  possible  comparison  with  the  issues 
faced  by  the  Russian  Republic.  But  in  fact,  both 
case  examples  offer  a  perspective  on  the  dynamics  of 
the  coming  competitive  market, 

4.1      Russia,  The  Case  for  Regulation 

The  Russian  telecommunications  system  is  most 
definitely  not  modern  by  western  standards.  Since 
the  Russian  Republic's  communications  needs  are  so 
great,  Moscow  has  been  the  focus  of  competition 
among  many  of  the  major  telecommunications 
companies.  At  the  time  of  the  coup,  there  were 
fewer  international  communications  circuits  in  existence 
than  might  have  supplied  a  small  apartment  building. 
To  address  the  need  for  international  communications, 
multiple  projects  of  every  description  are  now  in 
planning,  if  not  In  effect. 

Potential  investors,  however,  can  plainly  see  that 
the  uncertainties  Imposed  by  the  Russian  economy's 
legal  and  regulatory  system  and  evolving 
telecommunications  infrastructure  are  such  that  serious 
reform  is  lagging  the  nation's  requirements.  Given  the 
expanse  of  the  country's  telecommunications  needs,  it 
might  seem  that  there  would  be  sufficient  reasons  for 
investors  to  be  interested  in  Russia,  almost  without 
regard  to  the  details.  Investors,  however,  are 
circumspect  in  the  face  of  competition  v/hen  they  do 
not  receive  guarantees  that  assure  them  of  favored 
treatment  in  an  uncertain  business  environment.  As 
long  as  it  is  difficult  for  investors  to  see  that  they  are 
acquiring  unique  facilities,  competition  will  inhibit 
investment. 

But,  in  Russia,  it  would  be  difficult  for  the 
government  to  modify  this  condition  and  make 
investors  too  comfortable.  The  uncertainties  associated 
with  the  transformation  of  the  entire  economic  system 
are  so  great  that  it  would  be  difficult  for  the  Russians 
to  provide  meaningful  guarantees  of  exclusivity  even 
if  the  government  were  to  wish  to  do  so.  Here, 
property  laws  are  not  yet  existent,  foreign  investor  law 
is  ambiguous,  currency  conversion  is  a  problem.  The 
business  traoitions  of  the  west  that  rely  upon  the 
concept  of  enterprise,  accounting  standards  and 
banking  relationships  are  non-existent. 

In  Russia,  since  the  uncertainty  that 
characterizes  the  business  environment  is  so  great, 
free  ranging  competition  Is  a  practical  reality.  But  as 
a  result  of  the  fact  that  the  government  cannot  make 
assurances  of  monopoly  control,  the  interim  step  - 
management  of  competition  becomes  all  important. 
Where  it  is  impossible  to  guarantee  the  outcome  (e.g.: 
a  non-competitive  market),  the  regulatory  process  that 
will  govern  the  rules  of  the  game  in  the  interim 
becomes  all  that  investors  can  rely  upon. 


The  Russian  case  applies  to  many  countries 
whose  future  telecommunications  systems  are 
uncertain.  Even  where  political  institutions  may  be 
stable,  the  evolving  application  of  telecommunications 
technology  is  not.  Investors  have  to  be  shown  that 
regulatory  clarity,  due  process  and  good  faith  policy 
consistency  are  attributes  to  be  valued  even  above 
monopoly  franchise  guarantees  which  would  be 
bypassed  anyway. 

The  privatization  process  in  such  instances 
should  focus  on  building  a  stable  regulatory  system 
for  it  cannot  provide  other  meaningful  guarantees. 
Indeed,  in  the  post-digital  age  technology  change  is 
likely  to  become  so  common  that,  competition  in  a 
dependable  regulatory  environment  will  become  more 
important  as  an  incentive  to  investors  than  dubious 
promises  of  monopoly  control  would  ever  have  been. 

The  argument  that  guarantees  are  all  relative 
and  competition  is  inevitable,  however,  does  not  mean 
that  the  host  country  should  conclude  that  anything 
goes.  From  the  host  country's  point  of  view, 
competition  in  measured  doses  will  enhance  value. 
Predatory  competition,  however,  will  be  debilitating  and 
encourage  practices  and  may  ultimately  corrupt  the 
economy. 

The  need  for  managed  competition  can  be 
seen  plainly  in  Russia;  the  example  of  the  small 
island  nation  essentially  demonstrates  the  same  point. 
The  two  cases  would  seem  to  be  as  different  from 
one  another  as  could  be  possible.  But  both  nations 
face  the  problem  of  the  need  to  encourage 
competition  to  establish  value.  In  the  absence  of  a 
market  it  is  difficult  to  properly  value  assets  that 
might  be  transferred.  In  both  cases,  the  central 
problem  is  to  create  market  conditions  that  are  fair  to 
all. 

4.2     Establishing  Value  in  the  Pacific 

The  small  Pacific  island  nation  sought  advice  in 
developing  a  strategy  to  guide  its  telecommunications 
privatization  process.  The  small  telecommunications 
system  in  existence  today  requires  dramatic 
modernization  that  would  seem  to  depend  upon 
foreign  investment.  But  since  the  system  was  small 
and  relatively  simple,  the  argument  was  made,  there 
could  be  only  one  telecom  provider.  Competition  did 
not  seem  feasible. 

What  is  more,  It  seemed  possible  that  with  a 
small,  simple  system  and  one  provider,  regulation 
would  be  too  expensive  and  cumbersome  to  be  cost 
effective.  Some  argued  that  the  only  realistic 
regulation  could  come  from  social  pressure  rather  than 
legal  and  economic  strictures  anyway.  In  other 
words,  the  case  was  being  made  by  one  investor  and 
its  allies  that  the  only  feasible  privatization  plan  would 
be  to  create  an  unregulated  private  monopoly 

An  alternative  approach  that  is  readily  available 
to  a  Pacific  Island  and  to  a  Russian  Federation  alike 
would  be  tu  seek  to  manage  competition  to  obtain 
the  best  value.  In  the  modern  telecommunications 
environment,  there  are  numerous  potential  investors, 
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even  for  a  small  system.  Encouraging  competitors  to 
offer  bids  (on  parts  of  the  telecom  system,  if  not  the 
whole  enterprise)  provides  a  mechanism  for  soliciting 
comparative  perspectives.  Bidders  might  even  be 
asked  to  propose  innovative  approaches  to  building  a 
competitive  market  over  time. 

A  bidding  process  could  be  used  to  solicit 
initial  investors.  But  it  should  be  seen  as  a  one-time 
grand  event.  Because  there  will  be  changes  over 
time  It  should  also  be  an  ongoing  procedure  subject 
to  periodic  review.  Future  modification  is  sensible 
since  both  the  host  country  and  the  investor  will  have 
to  be  satisfied  that  they  have  obtained  the  best 
possible  deal  and  the  only  way  to  be  certain  will  be 
to  subject  the  arrangement  to  the  repeated  test  of  the 
market. 

4.3     Regulating  Early  and  Often 

In  the  case  of  the  small  island  in  the  Pacific, 
as  in  the  case  of  the  Russian  Federation,  there  is  a 
perception  on  the  part  of  the  country  that  because  it 
is  seemingly  defenseless  in  comparison  with  the  well 
financed  representatives  of  Investors  that  it  will  have 
difficulty  in  understanding  their  proposals  or  in 
knowing  what  to  ask  for.  The  answer  in  both  cases 
is  that  the  market  will  provide  answers  by  revealing 
the  prices  that  the  competitors  are  willing  to  bid. 
The  solution  in  both  instances  is  to  develop  a 
regulatory  process  to  which  the  host  country  is 
unambiguously  committed,  that  will  provide  due 
process  and  fairness  for  investors.  What  is  more,  the 
regulations  must  be  written  up  front. 

There  are  a  number  of  reasons  why  it  is 
important  to  write  the  regulations  in  the  beginning. 

•  First,  designing  the  regulations  first  is  a 
recognition  of  the  fact  that  privatization 
is  a  process  and  not  an  event. 
Investors  must  be  able  to  have  a 
realistic  expectation  that  their  returns  will 
be  realized,  that  they  are  being  treated 
fairly,  and  that  grievances  will  be  given 
due  process  consideration. 

•  Second,  the  development  of  regulations 
is  a  realistic  recognition  of  the  fact  that 
telecommunications  systems  must 
balance  scarce  commodities  such  as 
radio  spectrum  and  must  meet 
sometimes  conflicting  social  objectives 
such  as  encouraging  business 
development  while  also  providing  for 
social  goals  such  as  universal  sen/ice. 

•  Third,  the  regulatory  process  se'^KS  to 
establish  equity  and  guides  choices  that 
must  be  made  in  order  to  set  prices 
that  are  a  fair  balance  between 
consumer  value  and  investor  return. 
Without  knowing  what  will  be  charged 
and  on  what  basis  the  charges  will  be 
regulated  over  time,  it  is  impossible  for 


an  investor  to  accurately  asses  the  value 
of  telecom  assets. 

But  developing  regulations  will  require  a  series 
of  decisions  that  are  difficult  at  best  -  how  should 
prices  be  regulated  over  time?  (price  caps  versus  cost 
based  regulation?)  How  should  interconnection  costs 
and  network  charges  be  allocated?  How  should 
services  be  packaged?  (bundled  'or  the  marketplace?) 
How  should  rules  be  established  concerning  network 
bypass? 

Simply  outlining  the  questions  highlights  the 
point  that  regulation  writing  requires  the  development 
of  institutions  as  well  as  rules.  It  is  unlikely  that  in 
a  dynamic  sector  such  as  telecommu  lications  that  the 
rules  could  be  written  correctly  the  first  time.  In  the 
case  of  Japan,  Great  Britain  and  the  U.S., 
telecommunications  modernization  has  been 
accompanied  by  changes  in  industry  structure  and  the 
creation  of  institutions  needed  to  regulate  the 
transition.  Indeed,  as  much  thought  should  be  given 
to  this  process  of  institutional  development  as  to  the 
rule  writing  itself.  In  the  er.J,  thfe  rule  makers  can 
cost  more  than  the  benefits  that  they  produce.  Even 
the  best  rules  should  be  administered  with  a  light 
hand. 

5.        KNOWING   WHAT   TO   ASK   FOR:  SEVEN 
GUIDELINES  FOR  HOST  GOVERNMENTS 

To  summarize,  the  process  of  telecom 
modernization  is  likely  to  continue  to  gather  speed. 
The  dynamics  of  the  global  market  will  demand 
communications  access.  The  technology,  in  fact, 
competing  technologies,  will  be  available  to  provide  it. 
Hence,  the  tool  of  telecom  privatization  that  has  been 
demonstrated  lo  be  a  successful  vehicle  to  facilitate 
international  investment  and  technology  development. 

The  second  wave  of  telecommunications 
modernization  will  be  different  from  the  first,  however, 
since  the  experience  to  date  will  encourage  the  critics 
to  press  for  better  deals  and,  at  the  same  time, 
technology  convergence  will  facilitate  competitive 
access.  Host  countries  will  have  to  abandon  traditional 
reliance  upon  monopoly  structures  and  embrace  the 
new  competition  to  satisfy  customer  demands. 

Seven  guidelines  that  outline  a  path  for  doing 
so  include  the  following: 

5.1      #1      Embrace  Competition 

Competition,  rather  than  monopoly,  will  be  the 
dominant  pattern  of  the  telecommunications  Industry  in 
the  next  decade  because  of  the  technological  changes 
made  possible  by  the  digital  revolution.  Even  if  there 
were  not  economic  efficiency  and  consumer  welfare 
benefits  that  were  conveyed  by  encouraging 
competition  in  the  restructured  telecommunications 
industry,  the  practical  competitive  reality  of  the 
information  age  suggests  that  host  countries  should 
seek  to  benefit  from  it  rather  than  have  their  plans 
frustrated  by  it. 
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5.2  #2      Regulate  Early... 

In  the  telecommunications  industry  today  there 
are  so  many  competing  interests  at  stake  that  they 
will  only  be  balanced  through  the  design  and  early 
announcement  of  the  regulatory  scheme.  The  benefits 
to  be  obtained  by  providing  relative  certainty  to 
investors  will  outweigh  the  potential  costs.  While  it 
may  not  be  necessary  to  fully  design  a  rate  making 
:5cheme,  nonetheless,  when  investors  are  able  to 
calculate  their  potential  stream  of  earnings  they  will  be 
able  to  move  more  quickly  to  make  commitments  to 
create  new  ventures. 

5.3  #3      ...And  Regulate  Often... 

Realistically,  it  will  be  difficult  to  outline  a 
regulatory  scheme  at  an  early  stage  that  will  anticipate 
all  possible  contingencies.  Further,  privatization  should 
not  be  seen  as  an  event  but  is  instead  a  process(1'!) 
that  must  evolve  over  time.  Thus,  the  regulatory 
scheme  should  anticipate  the  need  for  periodic 
adjustment  and  fine  tuning. 

Since  there  will  be  no  single  evaluation  of  the 
value  of  assets  or  businesses  created  by  the  telecom, 
market  structures  and  Institutions  that  can  police  the 
market  and  establish  fairness  will  be  needed. 
Principles  of  notice  and  redress  and  a  concept  of  due 
process  are  essential  if  everyone,  investors  and 
consumers,  are  to  believe  that  competition  will  be 
beneficial  to  all. 

5.4  #4     ...With  a  Ught  Hand 

Regulations  may  sometimes  cost  more  than  the 
benefits  that  they  seek  to  obtain(12).  Given  the 
dynamic  character  of  the  evolving  telecommunications 
marketplace,  there  are  almost  certainly  consumer 
benefits  to  be  obtained  by  permitting  the  competitors 
provide  service  using  a  variety  of  techniques  over 
time.  In  the  U.S.  and  In  Great  Britain  the  objective 
of  encouraging  innovation  has  been  addressed  through 
the  development  of  a  scheme  of  "light  handed 
regulation" (13).  At  the  same  time,  the  regulators  must 
balance  competitive  Instinct  with  some  degree  of 
quality  regulation  to  protect  against  service 
deterioration  resulting  from  too  light  a  regulatory 
hand.  (14) 

5.5  #5     Think  Strategically  About 

Implementation  Tactics 

Above  all,  the  transformation  of  key  Industrial 
sectors  and  the  transfer  of  significant  wealth  are  highly 
charged  issues  and  the  process  of  privatization,  as 
the  World  Bank  notes,  is  likely  to  be  very  political. 
As  a  result,  the  multiple  steps  In  the  privatization 
process  should  be  structured  strategically  to  encourage 
the  creation  of  a  commercial  entity  first  and  the 
establishment  of  institutions  that  can  support  the 
privatization  process.  The  host  country  should  be 
careful  not  to  permit  the  creation  of  enfranchised 
constituencies  that  will  kill  off  the  reforms  before  they 
are  born. 


5.6  #6     Optimize  Long  Term  System  Values, 

Not  Individual  Parts 

To  establish  a  process  that  will  contribute  to 
the  best  interests  of  the  host  country,  value  must  be 
seen  in  the  long  term.  By  establishing  policy 
guidelines  as  suggested  above,  the  long  term  value 
of  national  assets  can  be  analyzed  in  market  terms 
and  the  host  country  is  less  likely  to  sell  too  soon 
or  to  hold  on  too  long. 

5.7  #7     Knowing  What  to  Ask  For: 

Know  what  its  Worth 

Host  countries  should  recognize  that  the 
process  of  privatization  and  modernization  reouires  a 
trade-off  that  balances  competing  objectives.  Obtaining 
the  "best  price"  means  establishing  a  realistic  balance 
among  social  and  economic  objectives  and  finding  the 
best  fit  between  investors  and  consumer  interests.  To 
know  what  to  ask  for  requires  that  the  host  country 
meet  its  obligations  first  by  writing  regulations  that 
genuinely  express  national  goals  and  building 
institutions  that  will  administer  them  in  a  fair  and 
objective  manner. 

To  establish  value  it  will  be  necessary  for 
investors  to  know  the  terms  under  which  the  new 
telecom  will  be  permitted  to  do  business.  Without  a 
sen;?e  for  the  regulatory  scheme  and  the  process  that 
will  be  used  to  administer  it,  such  evaluation  will  be 
purely  hypothetical,  investment  will  become  more 
volatile  and  the  best  of  intentions  will  be  frustrated. 
But  with  skill,  host  countries  should  be  able  to  use 
the  competitive  forces  of  the  post-digital  revolution 
world  to  achieve  the  most  stable  balance  for  the 
future. 


ERIC 


Endnotes: 

(1)  A  recent  summary  appearing  in  the  Financial 
Times  showed  a  long  list  of  telecom  privatization 
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MEDICAL  APPLICATIONS  THROUGH  NUMERIS, 
THE  FRENCH  ISDN 


Claudine  Biquillon 
France  Telecom 
Direction  De  L'Intemational 
Mont  rouge,  Cedcx 


ISDN  being  the  revolutionary  service  which  enabled  the 
development  of  specific  applications  as  the  ones  we  will  talk 
about  today  in  the  medical  field. 

Let  us  first  have  a  quick  look  on  ISDN  to  remind  the  main 
advantages  which  will  be  particularly  useful  in  the  health  field. 

We  will  then  consider  what  ISDN  can  offer  lo  an  hospital  with 
some  examples  of  practical  applications. 

ISDN,  Integrated  Services  Digital  Network  was  launched  in 
Brittany  on  21  December  1987. 


FRANCE  TELECOM  is  the  world's  first  operator  lo  have  made 
the  service  commercially  available.  It  was  opened  in  PARIS  one 
year  later  and  Ihc  national  coverage  was  available  in  1990.  It 
was  developed  in  accordance  with  Iniernalional  standards  and 
today  subscribers  have  access  to  many  foreign  ISDN  networks 
which  have  been  interconnected  to  the  French  one  as  AT&T, 
MCI  US  Sprint  networks  in  the  United  States,  British 
TELECOM  in  UK,  Deutsche  Bundcspost  in  Germany,  RTT  in 
Belgium,  KDD  in  Japan,  as  well  as  the  ISDNs  of  Denmark, 
Switzerland,  Singapore,  Spain,  Sweden,  Norway,  Italy,  Hong- 
Kong,  Australia  and  the  Netherlands. 

We  expect  more  than  100,000  people  to  be  using  this  facility  in 
France  before  the  advent  of  the  Single  European  Market  in 
1993. 

ISDN:  a  reality  and  a  major  telecommunications  innovation 
which  enables  voice,  data  and  Image  to  be  transmitted  through 
a  single  standardized  connection  at  a  rate  around  10  times  faster 
than  over  the  traditional  telephone  network. 

Everybody  knows  the  simplest  installation  using  a  telephone  line 
to  connect  up  to  eight  different  terminals  on  a  series  of  ISDN 
sockets. 

More  important  ins  the  use  of  ISDN  by  big  organizations.  In 
large  offices  indeed,  individual  users  are  connected  to  the 
organisation's  PABX  which  is  linked  to  the  PSTN  and  ISDN 
network  through  one  or  more  primary  rale  interfaces. 

In  this  example,  the  users  are  the  different  directorates  using 
traditional  terminals  like  telephone  sets,  fax,  PCs  or  also 
connected  to  a  local  area  network.  It  could  also  be  a 
videoconfcrcncc  unit.  For  data  applications,  a  direct  connection 
lo  ISDN  can  also  be  configured  rather  than  a  switched  access 
through  the  PABX  to  minimize  the  PABX  congestion  and 
reduce  the  points  of  possible  equipment  failure. 

The  big  advantage  of  this  configuration  is  that  it  can  carry  more 
traffic  over  existing  facilities  or  reduce  the  number  of  facility 
leases  required.  Indeed,  before  ISDN,  separate  grt)ups  of  trunks 
had  to  be  dedicated  to  each  required  network  scr\icc.  li  was  not 
unusual  U)  have  separate  trunk  groups  for  access  lo  the  central 
office,  to  the  packet  switching  network,  to  switched  data  scr\uc^ 
cic.  With  dcdiciited  accesses  to  many  network  scr\Kos, 
individual  trunks  are  rarely  utilized  to  full  citpacity.  The  ISDN 


approach  permits  trunks  (B  channels)  to  be  assigned  dynamically 
on  a  call  by  call  basis,  The  capacity  of  the  network 
automatically  changes  in  real  time  to  meet  changes  in  user 
demand. 

In  this  example,  two  hospitals  and  two  offices  in  town  are 
connected  both  to  the  packet  switching  network  and  ISDN 
network. 

The  doctor  in  town  can  call  his  colleagues  in  each  hospital 
through  ISDN.  He  can  also  have  access  with  his  PC  to  the  data 
base  of  a  hospital  through  the  packet  switching  network,  which 
can  be  a  traditional  configuration. 

But,  in  this  case,  the  big  advantage  is  that  any  terminal,  not  even 
individually  connected  to  the  packet  switching  network,  can  have 
access  to  any  other  terminal,  like  a  PC  or  a  big  computer.  A  PC 
to  PC  dialogue  for  example  can  take  place  through  the  LAN  of 
hospital  B  then  through  the  ISDN  PABX,  then  ISDN  network 
then  PABX  of  hospital  A  and  other  PC.  This  same  PC  can  also 
consult  the  data  base  in  the  big  computer  through  the  same  way. 

Without  changing  the  initial  configuration  with  LAN,  PABX, 
connection  to  packed  switching  network,  ISDN  allows  general 
communication  through  the  whole  organization. 

France  Telecom  has  built  its  developmental  strategy  of  Numeris 
using  partnerships  with  data  processing  service  providers  and 
equipment  manufacturers  in  order  to  develop  model 
applications. 

Here  are  some  typical  applications  available  today,  which  have 
been  used  as  a  basement  for  the  development  of  ISDN  in  the 
medical  field. 

1)  Electronic  conferencing,  audio  or  video: 

Today  face  to  face  meetings  are  being  replaced  by  a 
broad  range  of  electronic  alternatives,  from  three  party 
conference  aill  to  lull  motion  video  links  between  two 
or  more  sites.  Combining  voice,  video,  fax  and  data 
access  and  transmission  ISDN  makes  all  these  options 
possible. 

2)  Distance  learning  is  an  effective  mam  for  expert 
teachers  to  see  and  interact  with  students  in  remote 
classrooms,  using  videcj  facilities. 
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3)  Group  4  Facsimile  machines  used  on  ISDN  bring  new 
levels  of  speed,  reliability  and  quality. 

4)  File  transfer  applications  are  more  efficient  and  cost 
effective.  Typical  applications  are  software  up  dates 
from  a  data  center  to  remote  locations  in  real  time  or 
image  file  transfer  for  photographs,  diagrams  or  other 
graphics. 

5)  Document  archiving  and  retrieval:  remote  users  can 
retrieve  actual  images  of  documents  from  a  central 
storage  facility. 

6)  Image  retrieval  systems:  As  far  as  the  health  field  is 
concerned,  the  need  for  communications  between 
hospitals,  doctors  offices,  pharmacies  and  laboratories 
is  considerable.  Medical  files  with  X-ray,  ultrasound 
and  scanner  views  can  be  rapidly  transferred  through 
ISDN.  Many  other  applications  ha^-e  been  developed 
for  the  travel  agencies,  libraries,  banks,  audiovisual 
industry,  press,  advertising. 

Call  tariffs  are  the  same  as  those  of  the  ordinary  telephone 
network  or  slightly  more  expensive  for  data  or  image 
transmission. 

Access  tariffs  for  basic  access  and  primary  access  are  given  on 
the  next  slide. 

Terminals  (telephones,  terminal  adaptors,  micro  PABX  and  mini 
PABX)  can  be  rented  at  the  following  rates 

1)  Let  us  talk  first  of  the  implementation  of  ISDN  in  a  hospital. 

ISDN  represents  a  motorway  for  the  circulation  of  information 
inside  the  hospital.  The  administration  departments,  data 
processing  services  and  medical  services  are  directly  involved. 

The  first  major  advantage  of  ISDN  in  a  hospital  is  its  capability 
to  transmit  data  files.  The  data  processing  services  usually 
implement  a  local  area  network  connecting  the  different  users  to 
the  powerful  central  systems.  But  internal  occasional  users 
cannot  be  forgotten.  ISDN  will  be  a  cost  effective  means  to  give 
them  access  to  the  medical  information  they  need. 

And  this,  with  the  simplicity  of  a  telephone  connection:  during 
the  time  of  the  communication,  the  user  is  connected  to  the 
central  services  as  any  PC  of  the  local  area  network.  When  he 
hangs  up,  the  communication  is  over  and  the  billing  stops. 

Moreover,  if  this  user  is  connected  to  the  PABX  of  the  hospital, 
a  few  ISDN  links  can  be  enough  for  many  users. 

So,  ISDN  will  represent  an  optimisation  of  the  internal  data 
processing  network. 

2)  But  the  biggest  advantage  of  ISDN  is  to  open  the  hospital  to 
the  outside  world  in  France  and  all  over  the  world. 

The  different  applications  realized  with  the  help  of  modems  are 
available  but  with  enhanced  power  and  freedom.  As  far  as  data 
transmission  is  concerned,  the  PSTN  is  indeed  the  most  used 
support  through  modems  and  communicating  PC. 

So,  Data  files  can  be  transmitted  to  an  outside  user  in  another 
hospital  or  to  a  remote  data  processing  center.  Information  can 
be  sent  for  example  to  the  diKtor  in  town  who  is  usually  in 
charge  of  the  patient. 

The  outside  institutions  (social  security  for  example), 
consultation  offices  outside  the  hospital,  dwtors  in  itwn, 
laboratories,  data  banks,  experts,  other  hospitals  will  have  the 
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same  facilities  to  get  or  transmit  information,  from  or  to  the 
numerous  departments  of  the  hospital,  should  it  be  the 
administration  service  or  the  treatment  units,  technical 
platforms,  data  banks,  text  and  images  services,  consultation 
offices  laboratories. 

We  could  also  add  all  the  other  actors  involved  in  the  health 
field,  such  as  pharmacies,  biologists,  and  research  centers. 

While  exchanging  information  on  a  channel,  the  partners  will 
also  be  able  to  establish  a  communication  at  the  same  time 
using  the  second  channel  of  the  ISDN  access. 

And  the  confidentiality  of  the  transmitted  information  is  always 
guaranteed  through  the  callefs  identification  or  also  through  the 
minimessage  which  can  be  used  as  a  password. 

As  far  as  the  health  sector  is  concerned,  the  b-.g  innovation 
brought  by  ISDN  is  the  possibility  to  transmit  a  picture,  both 
moving  and  stationery  with  maximum  reliability,  to  establish  a 
diagnosis  for  example.  This  picture  can  also  be  modified  by  an 
expert. 

Numerous  applications  have  been  developed  in  therapy  like 
pathologic  anatomy,  emergency  services,  neurosurgery,  radiology, 
pediatry  but  also  in  research  and  training. 

Every  picture  which  can  be  translated  under  a  data  processing 
protocol  can  be  transmitted. 

Today  most  pictures  issued  from  modern  technologies  are  digital 
and  then  can  be  used  directly.  If  not.  a  scannerization  process 
will  digitize  them  and  allow  them  to  be  transmitted  through 
ISDN. 

The  different  sources  can  be  a  scanner,  a  microscope,  a  video 
system,  nuclear  medicine,  endoscopy,  echography. 

Compression  can  be  also  used  and  offers  bigger  possibilities. 

Helping  to  the  establishment  of  a  diagnosis,  a  data  base 
consultation  allows  a  quasi  instantaneous  interpretation:  1 
second  is  enough  for  a  graphic  picture.  5  seconds  are  requested 
for  a  microscopic  view. 

A  picture  with  the  definition  of  a  scanner  will  need  40  to  50 
seconds.  But  time  is  very  subjective:  the  called  party  using 
ISDN  second  channel  for  the  conversation  can  receive  and  stock 
many  pictures  while  the  calling  party  makes  its  comments. 

About  the  cost,  what  we  can  say  is  that  picture  can  be 
transmitted  for  less  than  one  dollar. 

*rhe  global  configuration  for  image  transmission  is  as  follow: 

•  First:  an  ISDN  a)nncction 

•  Second:  a  communication  card 

•  Third:  a   transfer  software   on  a 

compatible  PC 

•  Fourth:  an  application,  using  in  this 

case  a  digitization  module  and 
a  high  definition  color 
monitoring 

Communication  card,  transfer  software  and  application  are 
available  ior  about  S40.0(X). 

The  use  is  very  simple. 

Traditional  data  processing  orders  are  used.  A  software  foi  the 
pictures  treatment  can  he  added  if  nccessat)'. 
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The  working  position  can  be  a  multimedia:  pictures  coming 
from  different  sources  can  be  collected  and  assembled  on  the 
same  screen. 

Real  time  remote  diagnosis  using  point  to  point  X  ray  image 
transmission  is  one  of  the  numerous  and  major  applications. 

It  is  now  in  use  in  many  hospitals  in  France.  An  emergency  file 
made  of  digitalizcd  scanner  or  X  ray  images  is  established  and 
stocked.  This  file  can  be  transmitted  to  a  specialist  of  another 
hospital.  The  can  be  discussed  by  the  different  doctors,  each  of 
them  having  the  whole  file.  The  best  decision  will  be  taken: 
local  treatment  or  transfer  of  the  patient. 

On  real  time  or  through  weekly  appointments,  these  medical 
cooperation  is  much  on  use  in  France  especially  in  the  diagnosis 
and  treatment  of  cancers. 

Another  example  is  the  anotomopatholoev  application  via 
\SOK 

The  anatomopathology  is  the  csiablishment  of  a  diagnosis 
through  the  microscopic  examination  of  tissues  and  cells.  It 
requires  high  level  specialists  and  the  quality  of  the  diagnosis  is 
of  the  highest  importance  for  the  patient*s  future. 

Then  the  confrontation  of  the  different  experiences  and 
competence  is  necessary  to  reinforce  the  reliability  of  the 
diagnosis. 

Till  now,  the  French  anatomopathologists  (they  are  around 
1000)  were  used  to  send  daily  glass  blades  by  the  post. 

With  ISDN,  they  can  exchange  their  opinions  in-stantly  and  feed 
the  common  data  base.  The  doctor  puts  the  blade  under  the 
microscope  conneacd  to  a  camera.  The  image  is  digitized  and 
transmitted  to  the  specialist  of  the  considered  organ.  With  the 
support  a  telephonic  conversation  at  the  same  time,  a  reliable 
diagnosis  can  be  established  by  the  two  colleagues.  If  the  called 
party  is  not  free,  the  image  can  meanwhile  be  stocked. 

The  doctors  can  also  consult  the  reference  base  composed  of 
pictures  coming  from  specialists  and  validated  by  Scientific 
Council  of  the  Profession. 

This  model  of  cooperation  and  consultation  can  be  extended  to 
other  fields  like  dermatology,  bacteriology,  parasitology. 

So,  results  of  examinations  can  be  available  wherever  they  are 
requested;  telediognosis  can  be  established,  and  data  banks  filled. 

In  hematology^  the  equipments  are  more  and  more  complex  and 
expensive.  The  first  French  manufacturer  has  developed  an 
analyser  which  allows  a  mu I ti -dimensional  study  of  the  leucocyte 
population,  analysing  simultaneously  each  of  them.  This 
function  brings  a  new  capacity  of  leucocytes  classification  with 
very  high  sensibility. 

The  application  developed  on  ISDN  will  bring  the  biologist  the 
possibility  of  operating  this  analysis  system  with  a  graphic 
environment  of  professional  and  scientific  high  level. 

This  continuously  updated  information  and  its  instant  access 
reinforce  the  precision  and  speed  of  the  interpretation. 

But  this  is  not  the  only  advantage  of  this  application.  A 
telemaintenancc  devclopmeni  has  been  iniegrated,  by  linking  the 
laboiatories  and  central  maintenance  center. 

Information  coming  from  the  equipments  is  automatically 
transmitted.  In  case  of  failure  in  the  software  for  example,  the 
ISDN  link  will  allow  a  teleloading  of  a  new  version  with  the 


appropriate  connections.  In  any  case,  the  waiting  period  has 
been  consequently  reduced. 

In  epidemiology,  the  centralization  of  the  distant  teams  works 
with  the  use  of  the  high  capacity  data  processing  equipments 
guarantees  the  synerg>'  of  the  different  studies  all  over  the  world. 

Should  ISDN  have  been  available  and  used  earlier,  the  American 
and  French  teams  would  have  cooperated  rather  than  compete 
in  AIDS  research. 

Videoconferencing  will  allow  meetings  among  the  staff  of 
different  hospitals  without  trips.  It  can  also  be  possible  to 
attend  a  conference  without  having  to  go  there. 

As  far  as  training  is  concerned,  the  constant  exchanges  between 
practicians  is  the  best  mean  to  improve  their  competence. 
Trainees  can  also  consult  the  available  data  bases  and  build  their 
training  themselves.  The  comparison  between  different  cases 
will  help  him  to  interpret. 

So  distant  work  is  facilitated.  Data  and  pictures  can  be  extracted 
to  build  a  press  article  for  example  or  a  conference.  The  image 
data  banks  will  be  a  very  useful  complement  to  text  libraries. 


CONCLUSION 

The  hospital  technologies  used  by  the  medical  profession  are 
more  and  more  performant.  The  medical  structures  try  at  the 
same  time  to  improve  their  efficiency  and  "prestige". 

Today  data  processing  is  not  a  management  tool  only  but  also 
offers  updated  and  always  available  information. 

Using  the  telecommunications,  this  information  can  go  out  of 
the  hospital  frame  and  reach  the  doctor  in  town,  another 
hospital,  an  expert  center  in  order  to  reach  the  synergy  of 
competence. 

The  French  ISDN  network  allows  the  flow  of  any  information, 
voice,  data,  image  -  forgetting  the  distances  -  for  a  better 
efficiency  of  the  medical  services  and  at  competitive  prices. 
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1.  ABSTRACT 

The  convergence  of  telecommunications  technology  toward  integrated  systems  capable 
of  interactive  data,  voice  and  video  transmission  is  primarily  an  urban  phenomenon.  For 
the  isolated  rural  communities  of  the  northwest  quadrant  of  North  America,  the 
^converging  technologies'  of  metropolitan  society  tend  in  fact  to  pose  divergent  choices 
among  expensive  and  mutually  exclusive  technological  alternatives  of  educational  delivery 
systems.  Using  a  technical  strategy  of  the  least  common  denominator,  Gonzaga 
University  has  implemented  a  videotape-assisted  distance  learner  program  for  rural 
nursing  practitioners  who  frequently  are  the  primary  health  care  providers  for  remote 
areas.  As  digital  telephony  gradually  is  extended  to  rural  communities,  an  infrastructure 
will  emerge  that  permits  upgrading  the  technological  denominator  to  compressed  video. 


2.  INTRODUCTION 

The  ^converging  technologies'  theme  of  this  conference 
reflects  a  worldview  that  presupposes  the  technical, 
organizational  and  financial  infrastructure  of  urban 
civilization.  What  usually  is  rricant  by  converging 
telecommunications  technology  is  broadband  integrated 
services  digital  networks  or  B-ISDN.  (Terry,  1992;  Eigen, 
1990)  Nearly  all  of  the  professional  literature  on  technical 
convergence  takes  for  granted  the  availability  of  digital 
telephony  and  optical  fiber  networks.  However,  vast 
geographical  areas  are  served  only  by  analog  systems 
which  cannot  support  even  narrowband  ISDN,  let  alone  B- 
ISDN. 

Published  articles  on  rural  telecommunications  are  rare, 
and  even  these  few  sources  tend  to  assume  at  least 
narrowband  ISDN  or  satellite  infrastructures.  (Morris, 
1991;  Barnes,  1991;  Hudson,  1989)  The  social  reality  is 
that  even  when  digital  telephony  is  available,  end-users  in 
rural  areas  lack  both  the  knowledge  and  the  fiscal  resources 
to  take  advantage  of  telecommunications.  (Irwin,  1990) 

When  the  topic  of  rural  telecommunications  is  narrowed  to 
delivery  of  educational  services,  the  dilemma  of  rural 
communities  is  further  complicated  by  a  bewildering  array 
of  media  alternatives.  Figure  1  below  displays  illustrative 
rather  than  complete  examples  of  the  various  delivery 
approaches  of  some  educational  program  providers  in  the 
Northwest.  Access  to  all  of  these  diverse  technologies  is 
well  beyond  the  financial  resources  of  any  one  rural 
community. 

At  the  same  time,  telecommuncations  is  recognized  as  a 
crucial  clement  in  economic  development  and  rural  re- 
vitalization      (Dillman,   1987)     Likewise,  extending 


educational  access  to  rural  citizens  is  well  understood  as 
one  important  dimension  of  rural  development.  (Zumeta, 
1989)  The  choice  of  a  delivery  system  for  distance 
learners  is  not  only  a  technical  decision  but  also  is 
necessarily  a  decision  as  to  who  will  have  access  to 
education. 

One  inescapable  consequence  of  this  set  of  realities  is  that 
rural  communities  are  not  empowered  to  make  the 
decisions  which  influence  their  destinies.  (Burton,  1988) 
The  availability  of  technical  infrastructure  is  decided  by 
telephone  companies  whose  investment  and  service  policies 
may  or  may  not  take  rural  needs  into  account.  Further, 
access  to  educational  opportunity  in  health  fields  or  other 
areas  is  unilaterally  decided  by  public  and  private 
institutions  who  pursue  their  own  agendas  and  who  seldom 
coordinate  their  activities  with  each  other. 


Though  it  has  been  national  policy  in  the  United  States 
since  the  1940's  to  extend  basic  telephone  service  to  all 
rural  areas,  policy  has  not  included  the  emerging  ISDN 
standards  of  telecommunication.  (Parker,  1989)  State 
planning  seeks  to  manage  and  allocate  telecommunications 
access  to  tax-supported  systems  (State  of  Washington, 
1992)  but  the  divergence  and  proliferation  of  educational 
delivery  systems  continues  unabated.  It  is  in  this  context 
that  strategies  for  nursing  education  are  chosen, 

3.  CHOOSING  A  DELIVERY  STRATEGY 


There  is  no  single  decision  rule  or  set  of  criteria  for 
educational  service  providers.   Most  programs  for  rural 
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FIGURE  1 

Educational  Institutions  Serving  the  Northwest 
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areas  are  designed  by  public  institutions  and  internal 
decision  processes  vary  considerably  in  their  assumptions 
about  priOiities  and  institutional  mission.  It  is  realism 
rather  than  cynicism  to  suggest  that  political  constituencies 
"and  budget  competition  are  significant  factors  in  decision- 
making by  tax-supported  institutions  as  to  who  will  have 
what  technological  means  of  access  to  which  rural 
education.  Moreover,  within  institutions  there  can  be 
distinctly  different  preferences  between  technicians  and 
educational  programmers. 

Point  to  point  microwave  transmission  is  preferred  by 
technicians  for  its  superior  full-motion  video  quality. 
Academic  programmers  like  the  two-way  interactivity  of 
this  approach.  Such  systems,  however,  like  the 
Washington  Higher  Education  Telecommunications  System 
(WHETS),  are  capital  intensive.  Satellite  broadcasting 
maximizes  geographical  dispersion  of  signals,  but  requires 
both  substantial  investment  in  transmission  equipment  and 
high  operational  costs  for  satellite  transponder  time. 
Satellite  technology  also  is  not  visually  interactive. 

The  choice  of  technological  strategy  in  public  colleges  and 
universities  is  complex,  involving  both  internal  faculty 
politics  and  legislative  support.  The  situation  for 
independenc  universities  is  quite  different.  Like  any  other 
private  sector  entity,  the  parameters  for  strategic  choice  are 
sharply  limited  by  cost-effectiveness  and  market  response. 

Gonzaga  University,  an  independent  Jesuit-Catholic 
institution  located  in  Spokane,  Washington,  is  the  only 
significant  player  in  telecommunications  among  private 
higher  education  providers  in  the  Northwest.  Gonzaga*s 
decision  to  enter  the  distance  learner  market  was  influenced 
by  three  factors;  a  value  commitment  to  serving  the  under- 
served,  the  economic  need  to  bolster  revenue  for  a 
financially  marginal  nursing  program,  and  a  fortuituous  gift 
of  the  Burlington-Northern  Corporation  to  finance  a 
television  classroom. 

This  last  factor,  a  benefactor  who  funded  a  link  with  the 
WHETS  system  operated  by  Washington  State  University 
to  foster  engineering  education,  may  be  regarded  either  as 
chance  or  as  providence.  The  external  funding  of  a 
sophisticated  television  classroom  allowed  the  University 
the  luxury  of  exploring  applications  beyond  the  donor's 
intent. 

Barred  from  offering  nursing  courses  over  the  WHETS 
system  by  academic  turf  politics,  Gonzaga  considered  all 
the  technological  means  for  meeting  the  urgent  need  for 
educating  rural  nursing  professionals.  Satellite 
transmission  was  not  cost-effective.  CATV  options  simply 
could  not  reach  rural  communities.  An  independent  point 
to  point  microwave  system  was  too  costly  to  be  considered 
seriously.  Though  Gonzaga  subsequently  acquired  a  ITFS 
license,  this  means  too  could  not  reach  rural  areas.  A 
telephone  bridge  was  feasible  but  was  rejected  for  reasons 
of  educational  philosophy. 

The  realities  of  rural  infrastructure  precluded  ISDN 
applications.      Video  digital  compression  was  quite 


attractive  for  its  interactive  capacity,  but  two  factors 
precluded  its  use.  First,  the  codec  capital  cost  of 
establishing  a  number  of  regional  centers  was  beyond  the 
fiscal  reach  of  a  start-up  distance  learner  program. 
Second,  the  reality  of  so  many  rural  areas  in  the 
University's  service  area  having  only  analog  telephony 
posed  what  may  be  called  the  'digital  curtain.' 
Communities  without  digital  infrastructure  are  behind  the 
digital  curtain  and  thus  are  excluded  from  ISDN-based 
delivery  systems. 

The  technical  strategy  chosen  by  Gonzaga  is  best  described 
as  the  least  common  denominator  principle.  Within  the 
fiscal  constraints  of  a  private  university,  the  only  means  of 
maximizing  both  rural  access  and  cost-effectiveness  was 
videotape-assisted  instruction.  The  ubiquitous  dispersion  of 
VCR's  in  rural  communities  made  videotape  the  logical 
choice  for  distance  learner  delivery.  Given  the  digital 
curtain,  VCR/videotape  delivery  was  the  only  practical 
means  of  reaching  rural  nurse  practitioners  across  the  entire 
American  Northwest  and  Western  Canada.  Sacrificing 
interactivity  for  market  penetration  potential,  Gonzaga 
launched  its  distance  learner  baccalaureate  nursing  degree 
program  in  1987. 

4.  CONVERGING  NEEDS  OF  RURAL  NURSES 

Dramatic  changes  in  nursing  practice  make  more  urgent  the 
necessity  for  an  increased  number  of  nurses  with  advanced 
preparation  in  nursing  for  both  urban  and  rural  settings.  In 
rural  areas  particularly,  nurses  are  often  the  primary  care 
providers,  using  consultation  when  needed.  Nurses  are 
responding  to  changes  in  client  demographics,  increasing 
levels  of  acuity  and  complexity  of  health  care  needs, 
changes  in  health  care  policy  and  payment  structures,  a 
knowledge  explosion  with  an  accompanying  short  half-life 
of  this  knowledge,  technological  advances,  and  an  ever 
growing  number  of  alternative  delivery  models  and  settings 
for  practice  (Chickadonz,  1990;  Moccia,  1989;  NLN, 
1989). 

Nurses  need  a  strong  theoretical  base  to  deal  with  complex 
client  needs,  a  growing  number  of  ethical  dilemmas,  the 
legal  ramifications  of  practice,  changing  professional 
accountability,  changing  consumer  participation,  and  the 
increasing  politicalization  of  health  care.  Changes  in 
practice  demand  changes  in  educational  patterns. 

Colleges  and  universities  offering  baccalaureate  and  higher 
degrees  in  nursing  tend  to  be  located  in  larger  urban  and 
metropolitan  areas.  Yet  nurses  in  rural  and  small 
communities  are  placebound;  they  cannot  leave  their  family 
and  job  obligations  for  extended  periods  to  attend  school. 
However,  those  who  are  placebound  must  have 
opportunities  to  increase  their  levels  of  education  in  order 
to  improve  the  care  and  services  provided  to  individuals 
who  live  in  rural  or  undersen/ed  areas.  Distance  education 
is  essential. 

Students  enrolled  in  the  nursing  programs  offered  by 
Gonzaga  University  are  typical  of  the  nurses  who  are 
placebound.   Most  of  students  are  Caucasian  women  in 
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their  30s,  married  with  children,  and  working  full-time. 
Most  of  those  enrolled  in  the  BSN  program  have  graduated 
from  two  year  associate  degree  programs,  are  experienced 
in  nursing  (10  or  more  years),  and  have  aspirations  to 
obtain  a  graduate  degree.  The  majority  of  those  enrolled 
in  the  MSN  program  hold  baccalaureate  degrees  in  nursing 
but  otherwise  present  a  profile  similar  to  the  BSN  students. 
All  of  the  students  from  all  programs  fund  their  education 
through  a  variety  of  sources,  primarily  personal  funds  and 
tuition  reimbursement  provided  by  employers,  with  limited 
federal,  state  or  provincial  financial  aid. 

Nursing  students  range  in  age  from  mid-twenties  to  early- 
sixties  and  have  from  1  month  to  35  years  of  nursing 
experience.  They  hold  positions  in  acute  and  extended  care 
agencies,  home  health  agencies,  clinics,  schools,  industry, 
public  health  agencies,  community  colleges,  residential 
treatment  centers,  developmental  disability  institutions, 
physician  offices,  and  the  military.  Their  positions  include 
flight  nurse,  geriatric  nurse  practitioner,  clinical  nurse 
specialist,  director  of  nursing,  surveyor/consultant,  patient 
and/or  staff  educator,  faculty,  utilization  reviewer, 
supervisor/nurse  manager,  and  staff  nurse.  Approximately 
5%  are  men. 

Although  the  percentage  fluctuates  by  semester,  currently 
56%  of  the  160  students  are  distance  learners.  They  reside 
in  39  communities  located  in  7  of  the  United  States  and  8 
communities  located  in  2  Canadian  provinces.  Their 
communities  of  residence  range  from  small  rural  to  large 
metropolitan.  Over  half  (58%)  of  the  distance  learners  live 
in  communities  with  a  population  of  less  than  25,000;  21  % 
are  from  communities  of  less  than  7500  and  37%  from 
communities  of  7500  to  25,000.  Another  12%  live  in 
communities  with  a  population  of  25,000  to  50,000.  Only 
6%  reside  in  a  city  with  a  population  of  75,000  or  more. 


5.  PROGRAM  DESIGN  AND  DELIVERY 

The  Department  of  Nursing  offers  two  degree  programs  for 
registered  nurses,  the  Bachelor  of  Science  in  Nursing 
(BSN)  and  the  Master  of  Science  in  Nursing  (MSN),  and 
a  post-master's  certificate  program  to  prepare  licensed 
Family  Nurse  Practitioners. 

All  programs  are  offered  both  through  on-campus  and 
distance  learning  formats.  In  some  instances,  students  may 
complete  the  program  through  a  combination  of  the  formats 
or  change  formats  during  the  course  of  study.  Both 
formats  are  designed  to  minimize  disruption  in  employment 
through  use  of  non traditional  scheduling.  All  cla.^ses  on 
campus  are  scheduled  to  meet  once  a  week,  and  courses 
usually  taken  together  are  clustered  on  one  or  two  days  to 
accommodate  work  schedules  and  time  off.  Clinical 
experiences  for  many  courses  are  arranged  on  an  individual 
basis  to  meet  the  needs  of  students  and  facilities  providing 
experiences. 


The  distance  learning  format  is  offered  to  nurses  living 
more  than  30  miles  from  Spokane.  Distance  learners 
complete  the  same  requirements  as  on-campus  students 
through  a  unique  blend  of  distant  and  on-campus  study  and 
experiences.  Each  semester,  the  classes  are  videotaj>ed  in 
a  special  television  classroom  while  they  are  in  progress. 
This  room  is  equipped  with  microphones  at  student  desks 
as  well  as  the  instructor's,  special  cameras  to  capture  visual 
aids  and  all  class  participants,  and  good  acoustics.  The 
equipment  is  state-of-the-art  to  provide  high  quality  tapes. 

The  primary  emphasis  is  on  maintaining  a  normal 
classroom  atmosphere  rather  than  making  a  commercial 
production;  broadcast  quality  video  is  less  important  than 
instructional  effectiveness.  Within  one  day  of  the  classes 
students  are  sent,  via  United  Parcel  Service  (UPS), 
videotapes  of  the  courses  in  which  they  are  enrolled.  In  a 
week  to  ten  days,  the  tapes  are  collected  by  UPS  for  return 
to  the  Department.  They  are  then  recycled  for  subsequent 
use. 

At  least  three  times  each  semester,  distance  students  sp^nd 
two  days  on  campus.  During  these  days,  they  participate 
in  classes  with  each  other  and  on-campus  learners,  meet 
with  faculty  for  advising,  register  for  subsequent  courses  if 
needed,  utilize  the  library,  and  enjoy  some  fun  and 
relaxation  with  their  colleagues.  Dates  are  designated 
months  in  advance  to  facilitate  individual  scheduling.  If  a 
student  is  unable  to  attend  at  a  designated  time, 
arrangements  may  be  made  with  faculty  for  an  alternative 
date. 

Tests  for  classes  are  sent  to  paid  proctors  within  the 
students'  communities.  Faculty  adjust  deadlines  for  papers 
or  tests  to  accommodate  the  lag-time  for  the  tape  system; 
however,  students  complete  courses  within  a  week  of  the 
on-campus  students  or  simultaneously. 

When  students  are  not  on  campus,  they  call  faculty  to 
consult  as  needed  for  advising  or  discussing  course  or 
clinical  issues.  A  toll-free  telephone  number  is  provided 
by  the  University.  Students  may  also  call  faculty  at  home. 
Communiques  are  sent  with  each  tape  along  with  any 
handouts  that  have  been  distributed.  Library  services  and 
other  campus  offices  are  also  available  through  the  toll-free 
number.  In  addition,  students  from  mixed  geographic  areas 
often  establish  their  own  systems  to  communicate  with  and 
assist  each  other. 

Nursing  courses  and  most  of  the  non-nursing  courses 
required  by  the  programs  are  provided  through  the  distance 
format.  The  Chairperson  of  the  Department  of  Nursing 
works  with  the  Dean  of  the  School  of  Professional  Studies 
and  other  department  chairpersons  to  identify  and  schedule 
non-nursing  courses  to  be  taught  with  a  video  section  for 
distance  learners.  Undergraduate  nursing  students  must 
fulfill  liberal  arts  requirements,  and  the  availability  of  these 
courses  via  video  must  be  negotiated  with  a  variety  of 


C 


SC- 


ABS 


academic  departments.  Generally,  three  or  four  courses 
are  provided  during  the  course  of  two  successive  summer 
sessions. 

All  of  the  Department's  nursing  courses  incorporate 
seminar  components  in  order  to  provide  a  forum  for 
discussion  and  to  assist  students  in  considering  the 
application  of  concepts  in  a  variety  of  practice  areas.  In 
addition,  many  courses  require  group  projects  to  build 
collaboration  skills,  increase  awareness  and  use  of  group 
dynamics,  and  enhance  communication  skills.  Special  care 
is  taken  .to  ensure  student-to-student  as  well  as  student- 
faculty  contact  and  to  encourage  inquiry  and  the  exchange 
of  ideas. 

Assignments  are  made  without  regard  to  geographic 
location  and  students  are  expected  to  make  arrangements  as 
needed.  The  university  library  employs  two  professional 
librarians  to  serve  distance  learners  in  nursing  and  other 
programs.  Students  are  encouraged  to  establish  study  and 
discussion  groups,  but  these  are  not  required  and 
sometimes  they  are  not  feasible  for  people  in  very  isolated 
areas.  Students  have  proved  very  resourceful  in 
overcoming  distance,  however. 

Clinical  practice  components  of  the  courses  are  arranged  by 
the  Gonzaga  faculty  for  both  on-campus  and  distance 
learning  students.  Gonzaga  faculty  assume  the 
responsibility  for  selecting  appropriate  sites  for  the  learning 
experiences  and  appropriate  individuals  to  serve  as  adjunct 
faculty  or  preceptors.  Adjunct  faculty  and  preceptors  are 
closely  linked  to  Gonzaga  faculty  and  are  oriented  to  the 
course.  Department,  and  University  prior  to  beginning  ^Jieir 
responsibilities.  Gonzaga  faculty  visit  clinical  sites 
periodically  to  meet  with  students  and  agency  personnel. 
A  written  agreement  is  signed  with  all  facilities  providing 
clinical  experiences. 

To  the  extent  possible,  students  work  with  adjunct  faculty 
or  preceptors  and  obtain  clinical  experiences  in  their  local 
areas  or  within  a  geographic  area  close  to  their 
communities  (a  one  way  commute  within  one  hour  is 
considered  reasonable  in  the  Northwest).  However,  if 
needed  experiences  are  not  available  locally,  students  travel 
to  other  communities.  For  example,  nurses  in  rural 
communities  may  come  to  Spokane  for  selected  experiences 
available  only  in  urban  areas,  while  on-campus  students 
may  travel  to  more  rural  settings  to  take  advantage  of  the 
unique  experiences  they  offer. 

The  distance  learning  format  strengthens  the  nursing 
programs  and  has  many  advantages,  not  only  for  distance 
learners  but  for  on-campus  students  as  well.  The  diverse 
perspectives  brought  from  different  regions  and  types  of 
practice  settings  challenge  all  students  and  faculty  to  think 
more  critically  and  globally  about  issues.  The  networks 
established  by  students  in  various  locations  increase  the 
opportunities  for  clinical  practice  experiences  for  all 
students  in  the  programs  and  have  the  potential  to  decrease 
isolation  in  current  and  future  practice. 


The  videotape  format  requires  a  minimum  of  technical 
investment  by  students  and  the  University.  It  eliminates 
the  need  for  people  in  isolated  areas  to  travel  to  a  fixed 
location  at  a  fixed  time  on  a  frequent  basis  thereby  making 
the  programs  accessible  and  realistic  for  those  in  sparse 
population  areas.  Furthermore,  the  availability  of 
classes/courses  on  tape  increases  the  flexibility  to  meet 
special  needs  of  students,  whether  they  are  enrolled  on- 
campus  or  in  distant  locations. 

Finally,  because  of  the  flexibility  of  the  format,  fixed 
extended  campus  sites  do  not  need  to  be  maintained.  The 
distance  sites  are  determined  by  the  locations  in  which 
students  reside.  This  feature  makes  the  program  more 
accessible,  strengthens  the  mix  of  students,  and  enhances 
tlie  potential  to  prepare  more  practitioners  for  isolated 
areas.  It  does,  however,  require  greater  effort  by  faculty 
to  identify  and  develop  clinical  sites  and  adjunct 
faculty/preceptors  as  locations  shift,  higher  costs  for  travel 
and  lodging,  complex  and  costly  procedures  for  processing 
videotapes  for  distribution  to  students,  additional  faculty 
time  for  working  with  individual  students  via  long  distance, 
and  creativity  by  faculty  to  blend  the  academic  program 
needs  with  the  student  needs  and  the  format  needs. 

In  summary,  registered  nurse  students,  nursing  faculty,  and 
University  administrators  are  enthusiastic  and  committed  to 
the  distance  learning  format  even  though  it  is  complex  and 
logistically  challenging  for  all  who  are  involved.  The 
faculty  and  administrators  believe  the  implementation  of  the 
distance  learning  format  makes  a  definite  contribution  in 
serving  the  needs  of  nurses  and  consumers  of  rural  health 
care  by  providing  the  opportunity  for  nurses  to  obtain  a 
quality  education  without  requiring  learners  to  leave  their 
homes  or  employment  for  extended  periods. 

6.  ASSESSING  EFFECTIVENESS 

Effectiveness  has  two  dimensions;  achieving  the  desired 
learning  outcomes  and  cost-effectiveness.  The  Gonzaga 
distance  learner  program  performs  well  on  each  criterion. 

The  educational  effectiveness  of  the  distance  video-assisted 
format  is  evaluated  on  two  dimensions  through  comparisons 
between  on-campus  and  distance  learners:  grade  point 
averages  and  retention  rates.  In  both  measures,  the  two 
groups  are  comparable.  Grade  point  averages  earned  in 
several  non-nursing  and  nursing  courses  and  compared  at 
different  time  points  reveal  variations  of  only  1  to  5 
hundredths  of  a  grade  point  between  the  groups.  The 
retention  rates  of  the  two  groups  are  79%  for  on-campus, 
77%  for  distance  learners  while  the  overall  University  rate 
is  76%. 

The  cost-effectiveness  of  videotape-assisted  distance 
instruction  is  evident.  Over  the  five  years  since  the  first 
BSN  program  was  launched,  the  department  has  doubled  its 
number  of  faculty  positions,  increased  its  operating  budget 
and  recovered  the  capital  cost  of  instructional  equipment. 
In  this  time  the  ratio  of  direct  costs  to  return  on  investment 
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has  averaged  1:1.6,  a  very  attractive  cost-benefit  ratio. 
The  high  return  to  overhead  has  not  only  expanded  the 
resources  of  the  Nursing  Department,  but  has  financed 
technical  and  capital  improvements  on  the  University's 
instructional  technology  capability. 

In  fiscal  terms,  the  choice  of  a  low  tech  option  to  meet  the 
lowest  common  denominator  of  end-users  has  yielded 
revenue  which  has  expanded  both  technical  and  program 
delivery  options.  Other  academic  programs  now  use  video 
instruction,  including  the  University's  four  ITFS  channels 
that  were  financed  by  nursing  revenues.  This  points  to 
another,  less  tangible,  benefit;  the  academic  and  economic 
success  of  distance  nursing  education  has  legitimatized  both 
video  instruction  and  distance  learning  in  the  eyes  of 
University  players  who  wre  initially  skeptical  of  the  whole 
idea.  As  the  program  has  grown,  so  has  the  potential  for 
a  new  generation  of  programs  and  technologies. 

7.  EMERGING  ALTERNATIVES 

There  are  two  keys  to  future  expansions  of  video 
instruction  to  rural  areas.  On  the  the  technology  side,  the 
^digital  curtain'  remains  the  limit  to  use  of  ISDN 
alternatives.  On  the  fiscal  side,  the  key  to  both  capital 
investment  in  ISDN-based  equipment  and  program  delivery 
is  an  expanded  inventory  of  courses  and  services  beyond 
nursing  education. 

Obviously,  the  capacity  of  service  providers  to  use  either 
narrowband  or  broadband  ISDN  depends  on  extension  of 
digital  telephony  and  optical  fiber  to  small  communities  and 
rural  areas.  U.S.  West,  the  primary  carr'.;r  for  most  of  the 
Northwest,  is  in  the  process  of  extending  both  throughout 
the  region.  Though  it  is  highly  doubtful  that  B-ISDN  will 
be  feasible  for  rural  areas  within  the  next  two  decades,  the 
emerging  digital  infrastructure  is  sufficiently  well  dispersed 
to  support  a  network  of  regional  centers  equipped  with 
codec  units  for  compressed  digital  video  transmissions. 

The  concept  under  consideration  by  Gonzaga  is  similar  to 
the  *telecottage'  strategy  now  in  use  in  parts  of 
Scandanavia.  There,  community  teleservice  centers 
provide  a  variety  of  digital  services  for  small  rural 
communities.  (Qvortrup,  1989)  Adapted  to  the  health  care 
needs  of  the  Northwest,  such  regional  centers  could  be 
established  at  local  hospitals  and/or  community  colleges. 
Linked  to  urban-based  medical  centers  and  universities,  this 
arrangement  would  permit  multi-user  systems  to  share 
costs,  data,  expertise  and  educational  opportunities  over  a 
vast  geographical  area.  The  establishment  of  a  rural  health 
network  is  likely  to  depend  on  the  total  aggregrate  demand 
for  ISDN  services  from  a  wide  variety  of  users  beyond 
health  and  education.  (Sawhney,  1992) 

Rural  hospitals  in  the  Northwest  are  already  forming 
interactive  data  networks.  The  addition  of  compressed 
video  transmission  is  technically  easy;  the  barriers  are 
capital  costs  of  codec  equipment  and  formation  of 
cooperative  relationships  among  diverse  health  services 
providers.  Clearly,  the  coalition-building  is  a  necessary 
precondition  for  cost-sharing.    No  one  provider  has  the 
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resources  to  build  a  regional  video  interface  system.  Even 
so,  the  private  sector  of  health  care  has  sufficient  resources 
to  build  a  rural  health  network  even  if  governments 
continue  to  assign  low  priority  to  rural  health  care  needs. 
Initial  conversations  suggest  that  the  converging  health  care 
needs  of  rural  areas  can  be  a  viable  base  for  regional 
cooperation. 

If  a  small  army  of  diverse  and  independent  health  service 
providers  can  overcome  their  isolation  and  develop  a 
common  agenda,  rural  health  centers  can  become  a  reality. 
This  will  happen  only  if  social  and  organizational 
convergence  is  encouraged  that  can  take  advantage  of 
converging  technologies. 
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Abstract 


This  paper  will  describe  Multimedia  Broadband  Communications  (MBC)  and  its  potential 
impact  on  the  health  care  industry  in  the  United  States.  It  will  address  the  technical/oper- 
ational aspects  of  the  system,  the  health  care  crisis,  the  market  and  a  NYNEX  trial 
implementation  in  Boston,  Massachusetts.  USA. 

of  visual  information,  which  most  of  the  time  is  com- 
bined with  other  data  types  to  form  mixed-media  data 
sets.  There  are  two  major  problems  that  hinder  the 
proliferation  of  such  technology.  One  is  the  difficulty  in 
transporting,  in  a  timely  manner,  the  massive  amounts  of 
data  associated  with  high-quality  images.  The  second 
problem  is  establishing  an  environment  which  allows 
interactive  communications  within  which  to  review  and 
manipulate  the  images  and  data  being  transported. 


1.0      MultiMedia  Broadband  Communications 

Multimedia  Broadband  Communications  (MBC)  is  the 
generic  term  that  we  use  to  describe  an  emerging 
concept  in  multimedia  communications.  This  concept 
envisions  communications  systems  that  are  designed  to 
provide  an  environment  that  supports  multi-user,  session- 
based  exchange  of  high-resolution  images,  as  well  as 
graphics,  audio,  video,  text  and  data.  The  sessions 
permit  fully  interactive  communication  between  partici- 
pants and  information  sources  based  at  separate  loca- 
tions. 


Media  Broadband  Services  (MBS)  is  an  example  of 
Multimedia  Broadband  Communications  (MBC). 
NYNEX  Science  and  Technology  Inc.  is  developing  MBS 
as  a  network-based  multimedia  communications  system. 
One  of  its  applications  is  in  the  health  care  field  is 
discussed  later  in  the  paper. 


MBC  provides  the  transport  and  networking  capabilities 
to  surmount  the  challenges  now  present  in  data  transport 
and  interactive  collaboration.  MBC  enables  session- 
based  display  and  manipulation  of  images,  graphics,  text 
and  data.  MBC  also  supports  resource  servers  that 
maximize  utility  of  commonly  used  general  services.  The 
file  server  provides  an  efficient  and  centralized  mul- 
timedia database  available  to  users  for  data  storage  and 
retrieval  at  network  speeds.  The  mail  server  provides  a 
multimedia  mail  service  capa  >le  of  forwarding,  storing, 
delivering  and  tracking  multimedia  messages.  The  direc- 
tory service  provides  a  text  based  or  multimedia  based 
catalogue  of  all  users,  resources,  servers  and  facilities 
available  throughout  the  network. 

Tlie  use  of  images  has  increased  dramatically  as  evi- 
denced by  the  increasing  use  of  CAD/CAM,  fax  ma- 
chines, VCRs,  desktop  publishing,  multimedia  presenta- 
tions, image  viewing/manipulating,  multimedia  applica- 
tions, computer-based  instruction,  and  medical  picture 
archive  control  systems  (PACS).  Many  industries  now 
heavily  reiy  on  the  electronic  exchange  and  manipulation 
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American  Medical  Association  as  being  $15  billion  a 
year.  [3] 


2.0      Health  Care  Crisis 

The  cost  of  health  care  in  the  U.S.  is  growing  astronomi- 
cally. The  total  health  care  cost  for  1990  was  $650 
billion  dollars  as  compared  to  $604  billion  in  1989.  As 
Graph  #1  indicates,  the  increases  in  health  care  cost  in 
recent  years  have  been  tremendous. 

As  a  percentage  of  Gross  National  Product  (GNP), 
health  care  continues  to  increase  with  no  end  in  sight. 
Budget  Director  Richard  Darman  forecasts  that  health 
care  costs  will  be  17%  of  GNP  by  the  year  2000. 
Currently  health  care  costs  are  12.2  %  of  the  GNP.  [1] 
Graph  #2  shows  how  this  percentage  has  changed  from 
5.9%  of  GNP  in  1965  to  the  current  amount  of  12.2%. 

Health  insurance  costs  per  employee  will  have  increased 
by  more  than  five  times  by  the  year  2000.  In  a  recent 
survey  by  Fortune  magazine,  63%  of  the  CEOs  polled 
stated  that  skyrocketing  medical  costs  was  one  of  the 
biggest  problems  confronting  them.  Most  expect  annual 
increases  in  medical  costs  of  11%  to  15%  over  the  next 
5  years.  [2] 

There  are  various  factors  that  contribute  to  the  current 
health  care  crisis.  One  of  these  factors  is  the  growing 
number  of  malpractice  suits.  A  recent  survey  by  the 
American  College  of  Surgeons  indicates  that  40%  of  its 
members  had  stopped  accepting  high  risk  cases  in 
consultation.  In  addition,  28%  of  its  members  were  not 
performing  certain  procedures  because  of  the  high  risk 
of  malpractice  suits. 

It  is  estimated  that  doctors  pay  over  $5  billion  per  year 
for  malpractice  insurance.  Further,  there  is  the  related 
cost  of  defensive  medicine.  This  cost  is  estimated  by  the 


A  recent  study  by  A.D.  Little,  "Can  Telecommunications 
Help  Solve  America's  Health  Care  Problems",  states  that 
more  than  $36  billion  can  be  saved  annually  by  the  wide 
spread  use  of  telecommunications  applications  in  the 
health  care  field.  [4] 

MBC  services  can  be  a  tool  to  control  and  lower  this 
liability.  MBC  would  allow  for  faster  access  to  records, 
tests,  and  other  information.  It  would  allow  for  faster 
consultation  and  diagnosis  with  various  specialist.  These 
features  could    help  address  this  problem  by  making 
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information  readily  available  in  a  consistent  and  timely 
fashion. 

3.0      Health  Care  AppHcations 

This  application  segment  exhibits  a  high  degree  of 
dependability  on  high  quality  images  [X-rays,  computed 
tomography  (CT  scans),  magnetic  resonance  imaging 
(MRI),  sonograms].  Currently  most  of  this  market 
segment's  needs  are  being  met  through  hard  copies  and 
utilization  of  Local  Area  Networks  (LANs).  Inefficiency 
can  result  from  the  great  distances  between  locations 
where  the  images  are  taken,  developed,  stored  and 
finally  reviewed.  One  of  the  present  constraints  is  the 
cost  of  reproduction  and  distribution  of  multiple  copies 
of  these  records.  As  a  result  there  usually  is  only  one 
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copy  of  the  examination  images.  This  sometimes  means 
that  a  doctor  may  not  be  able  to  get  a  patient's  record 
because  it  has  been  already  taken  out  or  it  has  been 
misfiled. 

MBC  offers  the  opportunity  to  move  away  from  hard- 
copy to  electronic  images,  thereby  easing  the  current 
burden  of  archival  and  transport  of  physical  images. 
Perhaps  even  more  significant,  MBC  allows  specialists  to 
still  work  together  even  when  physically  at  separate 
locations.  Specialists  can  confer  between  workstations 
with  full  visual  and  audio  communication.  MBC  enables 
the  transport,  storage,  and  viewing  of  patient  information 
(images,  audio,  video,  text)  by  multiple  users,  in  multiple 
locations.  The  session  feature  lets  different  doctors  and 
specialists,  from  different  locations,  share  a  patient's 
information,  as  well  as  exchange  ideas,  at  the  same  time. 
MultiTiedia  messages  can  be  left  with  other  people  for 
future  consultation.  This  will  allow  doctors  and  special- 
ist to  work  together  to  a  degree  never  before  possible. 
MBC  allows  remote  viewing  of  medical  imaging  studies 
from  home  or  office  rather  than  just  the  location  at 
which  the  study  originates.  Doctors  would  no  longer 
need  to  be  on  site  to  provide  a  diagnosis  for  an  imaging 
examination.  Physical  distance  will  no  longer  be  a 
constraint  in  the  ability  to  fully  utilize  a  specialist's 
expertise. 

Better  utilization  of  sophisticated  imaging  equipment 
and  specialists  can  be  obtained  through  use  of  MBC. 
For  example,  hospitals  with  sophisticated  imaging 
equipment  can  not  offer  some  specialized  services 
because  specialized  personnel  are  not  available  to 
interpret  studies  produced  on  that  equipment.  Hospitals 
with  specialists  but  without  a  particular  piece  of  special- 
ized equipment  can  make  use  of  equipment  at  another 
location.  MBC  allows  specialists  at  remote  locations  to 
review  the  studies  and  return  diagnoses  as  if  they  were 
locally  available. 

MBC  and  other  medical  imaging  systems  will  facilitate 
enormous  costs  savings.  For  example,  there  will  be 
savings  as  a  result  of  the  reduction  of  real  estate  needed 
for  storage  of  records.  There  will  be  savings  in  costs 
associated  with  film  and  chemicals  that  will  no  longer  be 
needed.  There  wil!  also  be  a  savings  as  a  result  of  the 
reduction  ii^  the  high  rate  of  displaced  records.  The 
time  lost  because  of  misplaced  or  lost  files  is  currently 
a  very  significLMit  problem. 

The  commercial  benefits  of  MBC  are  potentially  vast. 
The  ability  to  access  broadband  transport  without  setting 
up  private  lines,  and  the  use  of  sessioning  as  a  means  to 
conduct  communication  that  had  previously  required  the 


movement  of  people  or  hardcopy  images,  allows  the 
development  of  new  classes  of  multi-user,  multi-site 
applications.  Whole  new  classes  of  visually  based 
information  providers  will  have  the  opportunity  to 
provide  the  multimedia  equivalent  of  existing  text-based 
on-line  services.  For  example,  the  management  of 
images  is  a  new  but  rapidly  growing  market.  Current 
technology  allows  a  12-inch  optical  disk  to  store  up  to 
6.5  Gby tes  of  data.  This  is  approximately  118,000 
documents.  These  optical  disks  can  be  stored  individual- 
ly or  in  storage  devices  referred  to  as  jukeboxes.  These 
jukeboxes  can  store  up  to  190  Gbytes  of  data.  Some 
projections  for  the  imaging  market  indicate  that  this  will 
be  an  area  that  will  push  the  evolution  of  the  telecom- 
munications infrastructure  toward  fiber  and  broadband. 
In  1990,  there  were  total  imaging  revenues  of  $3.58 
billion,  and  it  is  projected  that  by  1995  this  figure  will  be 
$8.14  billion.  [5] 

There  is  a  large  unmet  customer  demand  for  MBC. 
Health  care  providers  need  interactive  sessioning, 
multimedia  communications  that  can  enable  them  to 
lower  costs  and  improve  the  delivery  of  health  care 
<ierv'ces. 


4.0  Technical/Operational  Feasibility 

MBC  design  considerations  are  geared  toward  obtaining 
the  maximum  flexibility  in  terms  of  hardware  platforms, 
software  architecture  and  open  interfaces.  It  is  the  goal 
of  MBC  to  provide  a  real-time  multimedia  communica- 
tion system  capable  of  handling  high-resolution  images 
as  well  as  graphics,  video,  audio,  text  and  data  records. 
The  need  for  such  a  system  is  continually  growing,  as 
evidenced  by  a  number  of  trends  in  industrial  and 
commercial  sectors. 

In  order  to  meet  the  demands  of  the  marketplace,  MBC 
is  envisioned  to  achieve  its  goals  by  providing  the 
following  key  features: 

Broadband  Transport:  By  making  use  of  the  existing 
telephone  company  fiber  networks,  MBC  can  deliver 
inter-node  service  at  a  rate  of  45  Mb/s  or  greater. 

Sessioning  Environment:  The  network  software  provides 
a  session-based  communication  environment  in  which 
users  can  share,  display  and  manipulate  data.  Uses  of 
such  an  environment  can  be  as  simple  as  a  common 
window  and  pointer  (allowing  users  at  separate  work- 
stations to  enter  into  a  multimedia  conference  to 
simultaneously  view,  point  at  and  modify  objects  within 
a  common  window).    A  more  sophisticated  transport 
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environment  within  which  data  can  be  transmitted 
between  end  points  without  any  special  user  setup  or 
control  of  transport  links  is  possible. 

4.1  Hardware 

MBC  can  utilize  high  speed  broadband  optical  transport, 
with  a  minimum  rate  of  transmission  of  45  Mb/s  and 
higher.  Intelligent  network  software  is  utilized  to 
manage  the  session  environment.  MBC  can  access 
resource  servers  that  will  enable  users  to  effectively  and 
efficiently  utilize  databases  and  applications  that  are 
commonly  accessed. 

42  Software 

MBC  software  is  divided  into  four  functional  layers. 
Each  layer  provides  a  service  that  is  dependent  on  the 
layers  below  it.  As  such,  the  network  services  are  at  the 
lowest  layers,  and  the  user/application  services  are  at 
the  highest  layers. 

The  application  layer  is  entirely  customer  dependent. 
Functionality  at  this  level  depends  on  specific  customer 
needs.  Customerdesigned  applications,  running  on 
application-server  workstations  and  application-client 
(i.e.,  user)  workstations,  provide  the  specialized  function- 
ality required  by  users  at  this  level. 

The  system  layer  is  the  major  point  of  interface  betv^'een 
the  application  layer  and  the  network.  A  system  service 
interface  (SSI)  provides  a  bridge  between  commands 
received  from  the  applications  layer  (to  perform  transac- 
tions for  users)  and  commands  executed  on  the  network 
level.  The  SSI  provides  a  library  of  function  calls,  or 
macros,  that  present  application  developers  with  an  open 
interface  to  network  services. 

The  network  layer  is  responsible  for  the  establishment  of 
all  sessions  and  for  the  maintenance  of  all  on-going 
sessions.  The  functions  at  this  level  are  varied,  includ- 
ing: maintenance  of  all  routing  and  user  parameters; 
establishment  and  tear-down  of  session  connections; 
coordination  of  transport  of  data  to  session  participants; 
maintenance  of  network  integrity;  and  tracking  and 
reporting  of  usage. 

The  transport  layer  is  not  a  software  layer  per  se.  but 
significant  network  resources  are  devoted  to  transport 
management  to  ensure  timely  and  efficient  network 
connections.  The  transport  manager  software  is  respon- 
sible for  establishing  broadband  connections  between 
local  networks. 


4.3  Software  Facilities 

MBC  provides  a  variety  of  software  facilities,  each  of 
which  provides  a  unique  capability  to  the  network: 

Network  Serven  this  facility  allows  for  the  transport, 
delivery  and  presentation  of  multimedia  information  in 
a  controlled  environment  known  as  a  session. 

File  Serven  this  facility  allows  for  maintenance  of 
multimedia  data,  stored  on  various  databases  (i.e, 
separate  databases  for  voice,  images,  text,  etc.)  under  the 
control  of  a  single  server. 

Mail  Serven  This  facility  provides  a  multimedia  store 
and  forward  message  system  capable  of  receiving, 
storing,  sending  and  tracking  mail  comprised  of  multime- 
dia envelopes  and  associated  multimedia  contents. 

Directory  Serven  This  facility  provides  a  local  or  net- 
work-wide listing  of  all  accessible  entities  including  users 
(both  real  and  virtual),  servers  (network  and  local 
application),  and  other  resources  (e.g.  available  periph- 
erals). 

Application  Servers:  These  servers,  specialized  by 
function,  provide  specific  application  capabilities  for  end 
users.  Their  functionality  is  entirely  under  the  control  of 
individual  application  developers,  with  the  requirement 
that  they  interface  to  the  MBC  System  Service  Interface 
(SSI). 

4.4  Open  Interfaces 

By  providing  an  open  and  flexible  interface  to  a  net- 
worked sessioning  capability,  existing  applications  can  be 
modified  and  new  applications  designed  to  run  in  a 
multi-user,  multi-session  environment.  This  scheme 
allows  users  to  have  access  to  applications  that  they 
would  otherwise  have  to  acquire  independently.  It  also 
allows  many  users  to  interact  with  an  application  as  a 
group,  rather  than  accessing  and  using  the  application 
individually.  Applications  can  be  designed  and  devel- 
oped as  dictated  by  user  needs,  not  by  arbitrary  criteria 
imposed  by  the  network. 

5.0  ^4YNEX  Science  Si  Technology  Media  Broadband 
Service  (MBS)  Health  Care  Applications  Trial,  Boston, 
Massachusetts 

The  trial  implementation  of  MBP  began  in  December, 
1990  in  Boston  with  five  strategic  customers:  Brigham  & 
Women's  Hospital,  Children's  Hospital.  Massachusetts 
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General  Hospital,  New  England  Medical  Center,  and 
Christian  Science  Publishing  Society. 

Each  customer  location  is  equipped  with  a  processor, 
local  transport  and  multiple  CPE  workstations.  The 
following  sections  describe  the  configuration  and  applica- 
tions deployed  at  the  NYNEX  Customer  Development 
Center  (CDC)  and  each  customer  location. 

5.1  Customer  Development  Center  (CDC) 

The  CDC  is  used  as  the  communications  hub  for  the 
various  network  nodes  located  at  each  customer's  site. 
It  is  equipped  with  an  processor,  broadband  switch,  and 
fiber-optic  links.  The  processor  is  responsible  for 
coordinating  inter-node  traffic  and  for  establishing  and 
maintaining  inter-node  sessions.  New  England  Tele- 
phone has  supplied  fiber-optic  cable  to  link  the  various 
nodes  with  the  CDC,  and  provides  Tl  and/or  T3  capaci- 
ty links  to  those  nodes. 

5.2  Bngham  &  Women's  Hospital 

Brigham  &  Women's  Hospital  (B&W)  uses  MBS 
primarily  for  teleradiology  applications.  With  various 
SUN  workstations  located  throughout  the  institution  on 
an  Ethernet  LAN,  radiologists,  physicians  and  surgeons 
are  able  to  simultaneously  review  magnetic  resonance 
imaging  (MRI)  and  computed  tomography  (CT)  images. 
Additional  workstations  are  located  in  the  homes  of 
specialists  who  are  able  to  review  images  and  consult 
with  on-site  personnel  on  an  on-demand  basis,  greatly 
reducing  the  time  involved  in  responding  to  emergency 
situations.  The  ability  to  conduct  teleradiology  through 
the  MBS  network  benefits  clinical  diagnosis  and  treat- 
ment, it  also  enhances  the  research  capabilities  of  the 
institution  by  facilitating  the  increased  flow  of  informa- 
tion between  departments. 

5.3  Children's  Hospital 

The  Children's  Hospital  of  Boston  (TCH)  uses  MBS  in 
two  ways.  First,  the  service  is  used  to  enhance  in-house 
operations  by  taking  advantage  of  MBS's  ability  to 
transport  multimedia  objects  and  provide  multi-user 
sessioning.    Additionally,  the  service  allows  properly 


equipped  professionals  from  remote  locations  to  consult 
with  TCH  specialists.  On  site,  TCH  makes  use  of  its 
existing  FDDI  LAN  and  integrates  a  local  processor  with 
various  DEC  workstations. 

These  MBS  applications  have  enhanced  patient  care, 
streamlined  routine  procedures,  provides  easy  and 
immediate  access  to  on-line  multimedia  information,  and 
saves  valuable  time  by  allowing  for  virtually  immediate 
consultation  on  a  patient's  diagnosis  and  treatment. 

5.4  Massachusetts  General  Hospital 

Massachusetts  General  Hospital  (MGH)  has  a  variety  of 
facilities  spread  out  throughout  the  greater  Boston  area. 
MBS  is  used  to  link  the  existing  fiber  optic  LANS  and 
Macintosh  workstations  at  the  various  locations  into  a 
cohesive  MBS  network.  Applications  take  advantage  of 
the  broadband  transport  and  sessioning  capabilities  of 
MBS,  thereby  integrating  the  individual  sites  into  a  more 
immediately  accessible  unified  structure. 

MBS  applications  allows  MGH  to  improve  the  immedia- 
cy and  quality  of  care  that  it  provides;  they  also  allow 
MGH  to  provide  services  to  other  health  care  institu- 
tions, maximizing  efficiency  and  resources. 

5.5  New  England  Medical  Center 

New  England  Medical  Center  (NEMC)  has  integrated 
MBS  network  service  into  its  existing  Fiberj^istributed 
Data  Interface  (FDDI)  LAN.  DEC  workstations  are 
used  for  a  telecardiology  application  allowing  for  both 
remote  private  viewing  and  multi-user  collaborative 
viewing  of  full-motion  video  images  of  catheterization  of 
a  patient's  heart  or  blood  vessels.  When  conducted 
within  a  multi-user  session,  this  application  allows 
physicians  at  remote  locations  to  simultaneously  view  a 
video  loop  while  having  access  to  a  common  pointer, 
useful  in  isolating  or  describing  a  particular  part  of  the 
video. 

This  application  allows  technicians  to  present  studies  to 
specialists  moments  after  they  are  generated,  allowing 
those  specialliststo  determine  diagnosis  and  treatment 
immediately.  In  emergency  conditions,  the  time  saved  by 
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this  application  can  mean  the  difference  between  life 
and  death;  in  non-emergency  cases,  this  application  can 
significantly  reduce  costs  and  time.  For  example,  if  a 
specialist  has  access  to  a  study  while  a  patient  is  still  "on 
the  table,"  the  specialist  can  order  additional  studies  to 
be  conducted  upon  the  patient  immediately,  rather  than 
on  a  subsequent  visit.  MBS  allows  for  both  better 
quality  health  care  and  significant  costs  savings. 

6.0  Conclusion 

The  health  care  crisis  is  one  of  the  top  concerns  in  the 
U.S.  today.  Current  health  care  costs  are  $650  billion 
and  are  expected  to  continue  to  grow  at  a  rate  of  10% 
to  15%  per  year.  Widespread  use  of  MBC  in  the 
delivery  and  management  of  health  care  will  result  in 
significant  costs  savings  and  improve  the  delivery  of 
health  care. 

Specific  areas  that  can  be  targeted  include  costs  caused 
by:  defensive  medicine  ($15  billion),  paperwork  ineffi- 
ciency ($75  billion),  inappropriate  treatment  ($  98 
billion)  and  malpractice  insurance  ($  5  billion).  [6] 
Potential  MBC  revenues  can  be  estimate  to  reach  $2.97 
billion  by  the  year  2000.  (See  Graph  #3) 


Multiniedia  Broadband  (x)mmunications  envisions 
providing  customers  with  the  following  senace  capabili- 
ties: establishment  of  multiple,  multi-user  sessions; 
addition  of  users  to  an  existing  session;  removal  of 
individual  users  from  a  session;  ability  to  define,  share, 
and  update  multimedia  objects  within  a  session;  submis- 
sion and  receipt  of  multimedia  objects  to  a  file  server; 
display  of  session  status;  and,  control  of  dialogue  (by 
voice  and/or  cursor). 

MBC  types  of  services  will  continue  to  grow  and  its 
deployment  will  accelerate.  MBC  will  become  a  signifi- 
cant factor  in  helping  the  health  care  industry  to  reduce 
the  cost  of  providing  health  care,  as  well  as  further  raise 
the  quality  of  this  service. 

Lastly,  MBC  services  will  be  a  significant  force  ir: 
creating  the  critical  mass  needed  to  accelerate  the 
evolution  toward  the  information/telecommunication 
infrastructure  needed  for  the  21  Century. 

January  19,  1993 
White  Plains,  New  York 
U.SA. 
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NETWORK  MANAGEME  NT  TECHNOLOGY 


A  PARADIGM  FOR  FUTURE  ENTERPRISE  CONTROL 
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1.  ABSTRACT 


The  new  tools  for  integrated  network  management  have  the  potential  for  radically  altering  the  relationship 
between  the  lay  manager  and  the  specialists  responsible  for  the  maintenance  of  the  organization's  technical 
health.  This  paper  addresses  the  new  possibilities  afforded  by  this  technology  which  has  been  made  far  more 
user  fifiendly  than  was  heretofore  possible.  Detailed  visibility  into  the  inner  workings  of  the  most  complex 
systems  in  a  manner  which  greatly  extends  the  control  managers  can  exercise  over  the  most  complex  of 
environments.  The  resuh  fiacilitates  the  mtelligent  conduct  of  affairs  across  a  variety  of  disciplines  including 
transportation,  information  technologies,  medicine  and  process  control. 


2.  INTRODUCTION 

The  explosive  growth  in  information  technology  and  telecom- 
munications is  by  now  a  familiar  feature  of  the  landscape. 

As  the  size,  variety,  complexity  and  geographic  scope  of  ser- 
vices grow,  the  networks  needed  to  support  them  become 
increasingly  intricate  and  diverse.  Also,  because  of  deregula- 
tion the  user,  whatever  the  degree  of  sophistication,  is  con- 
fronted with  a  ple^'^ora  of  dissimilar  equipment  and  services. 
These  must  be  asseu^bled  to  provide  the  individualized  array  of 
services  that  are  increasingly  necessary  to  compete  in  the  global 
marketplace.  Such  services  have  become  crucial  if  business 
units  are  to  maintain  and  *'nhauce  a  competitive  position  (1). 

To  manage  and  control  the  networks  made  up  of  this  grab-bag 
of  technological  wizardry,  a  sophisticated  set  of  network  man- 
agement tools  is  required.  These  must  be  designed  to  provide 
the  means  of  extending  user  and/or  operator  control  to  the 
furthest  reaches  of  the  network. 

The  network  management  environment  has  evolved  with  and 
reflected  the  telecommunications  industry  for  the  past  100 
years.  While  these  networks  were  the  domain  of  either  mo- 
nopoly providers  or  PTT's  the  tools  were  designed  for  the 
network  specialist.  The  major  objective  was  to  increase  the 
productivity  associated  with  repetitive  processes  needed  to 
manage  large  networks  providing  a  limited  range  of  services  in 
bulk. 

As  users  started  to  break  free  from  the  confines  of  monopoly 
provided  services,  bulk  leases  of  facilities  were  combined  with 
procurement  of  arrays  of  elements  to  permit  their  more  efficient 
and  flexible  use.  Initial  network  management  systems,  some  of 
great  sophistication,  have  been  and  are  provided  by  element 
manufacturers  as  adjuncts  to  their  productsets.  Numerous 
examples  of  these  systems  can  be  found.  Many  modem  manu- 
facturers, T-1  and  other  multiplexer  manufacturers,  transmis- 
sion, computer  and  other  equipment  and  software  providers 
offer  vertically  integrated  management  systems  designed  pri- 
marily to  control  that  part  of  the  network  they  provide.  Often 


these  systems  are  advertised  as  the  answer  for  integrated  net- 
work management.  Accommodation  for  other  vendors  is  usu- 
**lly  offered  by  either  specialized  software  or,  more  recently, 
adherence  to  standards  as  these  evolve,  permitting  interface  to 
systems  also  designed  to  meet  them. 

The  most  effective  integrated  network  management  systems 
combine  standards  compliance  with  a  set  of  tools  facilitating  the 
interface  of  a  wide  range  of  "legacy"  systems.  Both  capabilities 
are  combined  into  a  composite  whole  that  can  then  be  managed. 
The  ALLINK™  Operations  Coordinator  is  an  example  of  such 
a  system  (2).  It  combines  many  techniques  for  interface, 
decision  making  and  display  into  a  powerful  system  for  control- 
ling diverse  networks.  These  play  an  increasingly  important 
role  in  delivering  the  diversity  of  services  necessary  to  running 
a  modem  business. 

The  premise  of  this  paper  is  that  these  systems,  resulting  from 
the  need  to  manage  these  complex  diverse  networks,  have 
themselves  provided  a  new  paradigm  for  system  operation  and 
controlacrossa  wide  range  of  disciplines.  In  answering  the  need 
for  managing  the  diverse  specialized  systems  used  to  assemble 
today's  networks,  the  mechanism  now  exists  by  which  the  most 
complex  of  environments  can  be  presented  in  a  way  permitting 
surveillance  and  operation  b>  the  non  specialist. 

Although  the  means  of  control  are  correspondingly  easy  to 
invoke,  the  desirability  of  allowing  their  use  is  much  more  in 
question.  The  example  of  armchair  generals  attempting  to 
control  the  battlefield  remotely  comes  to  mind.  Second  guessing 
based  on  monitoring  is  one  thing;  active  control  of  crucial 
situations  is  another. 

Nevertheless,  the  translation  of  complex  technical  status  details 
to  decision  makers  in  one  of  many  (or  many  simultaneous) 
easily  understood  natural  language  formats,  accompanied  by 
well  designed  graphics  interfaces  may  be  considered  revolu- 
tionary. With  proper  use  of  the  tools  provided,  it  now  becomes 
possible  to  tailor  the  information  derived  from  operations  to 
meet  the  needs  of  a  wide  range  of  general  management 
preferences. 
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3.  THE  INTEGRATED  NETWORK  MAN._GEMENT 
TOOLSET 

Recent  technological  iQjiovations  have  introduced  powerful  set 
of  technology  to  an  ever  wider  range  of  applications.  Display 
and  computational  power,  once  thought  only  applicable  to  large 
systems  (such  as  those  serving  the  military  and  largest  corpora- 
tions), is  now  available  at  a  price  range  where  sales  for  these 
systems  number  in  the  tens  of  thousands. 

This  same  technology  has  made  possible  (and  economically 
feasible)  the  development  of  a  wide  range  of  network  (and  by 
extension,  enterprise)  management  systems.  The  building 
blocks  of  these  systems  are  strung  together  in  a  distributed 
environment  of  unprecedented  power  allowing  virtually  unlim- 
ited expansion  of  function  and  capacity. 

Figure  1  depicts  the  major  components  of  an  enterprise  manage- 
ment system  and  their  relationships.  The  ALLINK  Operations 
Coordinator  developed  by  NYNEX  is  assembled  from  major 
subsystems  in  exact  correspondence  to  those  shown. 


Figure  1:  Components  of  an  Enterprise 
Management  System 


3.1  THE  MANAGEMENT  INFORMATION  BASE  AND 
REPOSITORY 

The  effective  assembly  of  data  wi:h  efficient  timely  access  is  a 
precondition  for  the  effective  management  and  control  of  enter- 
prise operation.  By  way  of  example,  the  ALLINK  Management 
Information  Base  is  constructed  using  a  commercially  available 
relational  data  base  with  a  basic  toolset  built  on  a  database  4GL 
forms  package.  In  addition  to  providing  the  requisite  data  for 
.  peration,  the  schema  is  such  as  to  permit  the  use  of  the 
management  information  base  as  a  complete  data  repository. 
Provision  is  made  for  a  wealth  of  data  concerning  network 
objects,  to  be  determined  at  the  discretion  of  the  user.  Vendor, 
contract  and  other  data  can  all  be  stored  in  addition  to  the  data 
elements  requir  1  for  real  time  operation. 

Static  data  derived  from  the  repository  along  with  dynamic  data 
uniquely  associated  with  network  object  instantiations  form  the 
Management  Information  Base  used  in  on  line  operation.  The 
MIB  static  data  derives  from  the  object  class  and  subclass  as 
well  as  relationship  data  with  respect  to  other  network  objects. 


Completion  of  the  MIB  requires  the  addition  of  status  and  alarm 
data  derived  through  the  surveillance  capability  of  the  AOC. 

Constant  interaction  with  the  MIB  is  required  to  provide  the 
ongoing  basis  for  real  time  operation  The  function  of  the 
repository  is  as  an  accessible  storehouse  of  more  permanent 
data.  These  functions,  combined  within  a  single  functional 
entity  using  suitable  tools  (eg.  relational  data  base  technology), 
add  considerable  power  to  enterprise  operation.  Proper  use  of 
these  concepts  and  tools  can  provide  system  data,  both  static  and 
real-time  variable,  in  coherent  tailored  format.  As  a  result, 
enterprise  managers  now  have  the  means  for  unprecedented  real 
time  surveillance  and  control.  These  systems  are  just  beginning 
to  be  procured  and  installed  The  important  work  of  deciding 
how  to  structure  and  use  the  capabilities  now  available  has 
barely  begun. 

3.2  MANAGEMENT  PROTOCOLS 

The  enterprise  manager  must  use  telecommunications  facilities 
as  the  means  of  interacting  with  controlled  entities  and  their 
agents.  Recently  much  attention  has  been  paid  to  accommodat- 
ing a  series  of  standard  protocol  stacks  such  as  SNMP,  CMIS/ 
CMIP  and  the  like.  These  ride  on  top  of  a  plethora  of  standard 
transport  protocols. 

The  wide  diversity  of  interfaces  necessary  to  accommodate  the 
typical  heterogeneous  enterprise  management  enviroimientmake 
attention  to  this  aspect  of  the  process  important.  Within  ALLINK 
we  have  found  that  the  provision  of  a  powerful  set  of  tools  for 
message  translation  and  parsing  accommodates  both  the  stan- 
dards and  legacy  based  interfaces  which  must  be  handled  for 
most  applications. 

The  many  types  of  incoming  messages  are  converted  into  a 
cowimon  language  used  for  interprocess  communications  using 
these  tools.  Although  it  may  be  modeled  on  OSI NMF  message 
structures,  the  interprocess  format  generally  requires  an  exten- 
sive superset  of  the  message  types  defined  by  the  standards 
community.  Additional  functions  and  data  are  required  to  sup- 
port a  more  complete  application  set  and  handle  internal  system 
functions. 


33  DISTRIBUTION  PROCESS 

The  distribution  process  is  the  glue  that  holds  the  fabric  of  the 
AOC  together.  A  client-server  architecture  allows  the  major 
system  modules  to  exist  over  multiple  platforms  or  within  a 
single  workstation  depending  on  the  needs  of  the  network. 
Workstations  and  servers  may  be  remotely  connected  using 
wide  area  facilities  bridging  the  LAN*s  used  within  each  site 
that  support  local  connectivity.  The  result  is  complete  flexibil- 
ity to  accommodate  expanding  function  and  volume. 

The  flexibility  afforded  by  these  modem  networking  tools 
allows  information  to  be  disseminated  to  anyone  in  the  user 
organization.  Secure  domains  of  responsibility  may  be  estab- 
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lished  in  conjunction  with  a  security  structure  which  can  define 
functions  by  individual,  position  or  domain.  It  therefore  be- 
comes possible  to  tailor  a  profile  of  interaction  to  the  level  of 
management  or  operations  personnel  using  the  system. 


3.4  APPLICATIONS  &  DECISION  PROCESSES 

To  add  value  to  the  raw  incoming  data  from  the  managed 
objects,  their  agents  or  element  management  systems,  the  enter- 
prise manager  invokes  a  series  of  applications.  These  can  take 
the  form  of  simple  data  interpretation  or  may  be  rather  elaborate 
analyses  of  perfonnance,  multiple  alarm  correlation,  automated 
actions  and  the  like.  Within  the  AOC,  for  example,  processes 
are  in  the  form  of  tailored  rulesets  which  are  implemented  by  the 
network  administrator.  These  are  implemented  using  artificial 
intelligence  techniques  provided  as  a  part  of  the  system  (3). 
Within  this  framework  are  also  available  such  applications  as 
problem  management  and  configuration  management. 

This  processing  region  can  also  provide  the  ability  to  tailor  data 
for  a  wide  variety  of  interests.  The  same  set  of  raw  data  can 
result  in  a  number  of  individualized  messages  for  different  user 
requirements.  By  intelligent  use  of  this  capability,  the  network 
management  platform  and  tools  become  the  basis  for  true 
enterprise  management  serving  any  number  of  disparate  entities 
within  the  organization. 

Some  examples  of  the  potential  general  application  of  these 
platforms  include  inter  alia 

GeneralizedStatus  Monitoring:  The  basic  functions  of  network 
status  monitoring  are  easily  accommodated  to  the  more  general 
case  of  status,  maintenance  and  repair  of  plant  and  equipment 
serving  an  entire  organization.  There  are  no  limitations  on  the 
definition  of  objects  for  inclusion  within  the  MIB.  Moreover,  in 
addition  to  management  protocol  input,  events  may  be  gener- 
ated against  any  defined  object  manually  by  the  system  opera- 
tor. When  configured  using  the  sophisticated  rule  set  available, 
the  logical  extension  to  any  complex  activity  becomes  apparent. 

Incident  Correlation:  Data  accumulated  both  through  manage- 
ment protocol  interfaces  and  through  manual  entry  may  be  used 
to  seek  patterns  of  incidents  not  obviously  correlated  but  which 
in  fact  may  have  related  causality.  The  expert  systems  capability 
such  as  that  provided  within  the  AOC  when  coupled  with  the 
power  of  relational  data  base  access  to  accumulated  data  pro- 
vides the  basis  for  sophisticated  analysis  in  near  real  time. 

Trend  Analysis:  Performance  data  accumulation  along  with 
input  of  relevant  business  data  can  be  analyzed  for  significant 
trends.  Again,  while  this  has  always  been  possible  using  the 
disparate  systems  of  the  past,  the  systems  designed  specifically 
for  the  enterprise  network  management  environment  have  inte- 
grated these  general  capabilities  to  an  extent  not  previously 
imagined.  The  tools  thus  havingbeen  brought  into  an  integrated 
framework,  take  on  the  capabil  ity  of  serving  the  much  larger  and 
diverse  objectives  of  major  organizations. 


Beyond  the  ability  to  provide  a  series  of  interesting  applications, 
a  major  capability  of  sophisticated  decision  processing  is  the 
ability  to  synthesize  natural  language  output  as  a  result  of 
intelligent  operation  on  incoming  data.  Referring  to  Figure  2, 
the  decision  process  accumulates  the  now  standardized  mes- 
sages in  conjunction  with  data  from  the  MIB  (relationships, 
object  operational  and  property  data  and  the  rules  for  process- 
ing) to  produce  output  tailored  to  varying  specific  needs  of  the 
organization. 


The  Power  of  Natural  Language 


Figure  2:  Intelligent  Decision  Processing 

The  example  shown  converts  a  specific  equipment  alarm  re- 
ceived from  a  managed  network  into  a  series  of  messages  for 
different  users  of  the  system.  The  alarm  emanating  from  the 
element  manager  is  processed  based  on  the  relationships  be- 
tween the  specific  equipment  cited  and  other  network  objects. 
In  the  example  shown  the  alarm  signal  is  interpreted  as  having 
resulted  from  a  trunk  having  failed  despite  the  fact  that  the 
received  message  was  actually  an  equipment  failure  indication. 
This  deduced  information  is  presented  to  the  repair  depot  or 
network  operator  as  the  message  shown,  indicating  a  problem  in 
the  Chicago  to  Springfield  trunk. 

The  impact  of  this  failure  on  other  managers  is  quite  different. 
For  the  executive  concerned  with  business  operational  status, 
the  significant  issue  may  be  that  order  entry  processing  has 
stopped  in  Chicago  as  a  result  of  the  failure.  The  response  of  thj 
business  executive  to  this  situation  will  generally  be  differ*;nt 
than  that  of  the  network  operator. 

While  the  operator's  emphasis  is  naturally  directed  toward 
bringing  the  Chicago  facility  back  on  line,  the  response  of  the 
business  executive  may  be  to  reroute  the  business  rather  than 
rely  on  network  repair.  Capacity  in  other  parts  of  the  organiza- 
tion to  handle  the  business  function  rather  than  any  technologi- 
cal consideration  may  determine  this. 

To  further  emphasize  some  of  the  new  flexibility  we  can  soon 
anticipate,  this  same  business  message  is  shown  appearing  in 
several  languagescorrespondingto  the  various  divisions  world- 
wide which  may  have  need  to  view  the  daia.  Although  still 
somewhat  difficult  to  accomplish,  the  trend  toward  standard 
environments  for  graphic  user  interface  encourages  provision  of 
more  and  more  capability  in  this  regard. 
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3.5  USER  INTERFACE 

The  power  of  the  new  user  interfaces  cannot  be  over  empha- 
sized. In  particular  the  addition  of  graphics  to  the  user/system 
interface  has  irrevocably  changed  the  way  in  which  we  interact 
with  these  systems.  By  properly  tailoring  views,  navigation  and 
presentation  it  is  now  possible  to  present  the  most  complex  data 
in  a  form  usable  by  reasonably  intelligent  managers  who  are 
otherwise  untrained  in  technology. 

Some  indication  of  the  facilities  available  with  which  to  accom- 
plish this,  are  exemplifiedby  those  provided  by  the  AOC.  These 
include  inter  alia 

Scanned  or  standard  coded  backgrounds 

Scanned  or  drawn  icons  to  represent  network  objects 

Use  of  view  objects  as  well  as  network  objects  to  navigate  and 
retrieve  data.  The  icons  representing  both  may  be  chosen  at  will 
or  synthesized  by  the  system  administrator 

The  ability  to  represent  an  object  or  a  view  in  multiple  views 

The  ability  to  construct  multiple  view  trees,  parsing  the  enter- 
prise simultaneously  in  accordance  with  different  organiza- 
tional needs 

Multiple  navigational  capabilities  including  through  views, 
previous  reference,  by  view  name,  by  object  reference  and  by 
shortcut  to  the  top  of  each  view  tree 

These  facilities  and  their  future  extensions  provide  a  range  of 
new  possibilities  for  system  administrators.  Figure  3  shows  an 
example  of  the  methods  used  to  display  status  and  bring  data  and 
control  capability  to  the  network  operator.  The  display  indi- 
cates objects  and  their  relationship  to  other  objects  through  a 
connectivity  diagram.  A  good  deal  of  flexibility  is  provided  in 
that  objects  m  ay  be  depicted  or  not,  labels  may  be  affixed  (either 
horizontal  or  vertical)  or  not  and  lines  may  or  may  not  be  shown. 
Choice  of  representation  for  an  object  is  completely  arbitrary  as 
is  the  background  for  each  view  against  which  the  objects  and 
their  relationships  are  shown. 


Figure  3:  Operator  Intersections  for 
Enterprise  Management 
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Menus  of  available  data  and  actions  are  tied  to  objects  defined 
within  the  MIB.  It  is  thus  possible  to  access  any  array  of  data  for 
presentation  this  way.  Virtually  unlimited  possibilities  for 
active  process  control  are  thus  afforded 


4.  THE  ALLINK  OPERATIONS  COORDINATOR 
EXAMPLE 

The  AOC  incorporates  many  of  these  ideas.  The  aim  is  to  make 
operation  of  the  system  as  intuitive  as  possible.  This  will 
become  evident  in  what  follows. 

A  typical  AOC  configuration  is  as  shown  in  Figure  4.  The 
functions  of  analysis  and  decision  making,  management  proto- 
col handling  and  management  information  base  processing  are 
arranged  in  a  client-server  configuration  serving  a  number  of 
operator  positions  as  clients.  While  a  good  deal  could  be  said 
about  the  common  server  elements,  of  main  interest  for  further- 
ing the  premise  of  this  paper  is  the  Network  Operations  Center 
that  interfaces  with  the  network  operator  user  directly. 


Figure  4:  Large  Network  Management  Installation 


Figure  5  shows  a  typical  display.  Arrayed  on  the  screen  in 
quadrants  are  network  views,  a  table  of  reported  alarms,  and  a 
screen  of  object  details.  This  was  obtained  via  a  pull  down  menu 
as  shown.  Each  of  the  panels  has  stacking  capability  so  that 
many  layers  of  data  can  be  rapidly  recalled.  The  tiled  approach 
shown  as  opposed  to  the  more  common  **busy  desk"  overlap- 
ping arrangement  has  proved  simpler  for  the  operator. 
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Figure  5:  Typical  Network  Management  Display 


Figure  6  shows  the  same  network  view  expanded  to  cover  the 
full  screen.  This  is  useful  for  passive  monitoring  and  often  one 
user  position  is  devoted  to  a  full  screen  display  for  projection. 


Figure  6:  Full  Screen  World  Network  View 


Figure  7  expands  the  alarm  screen,  showing  a  change  in  format 
and  also  displaying  an  example  of  the  context  sensitive  help 
available  in  each  pane.  Additional  information  about  networlc 
objects  (text,  graphic  and  audio)  as  well  as  specific  suggestions 
to  handle  problems  are  also  available.  Figure  8  shows  one  of  the 
typical  problem  management  panes  active. 


Figure  7:  Alarm  Screen  and  Contact  Sensitive  Help 


Figure  8:  Problem  Management  Example 


Figure  9  focuses  on  the  navigation  facilities  provided.  Shown 
is  a  schematic  of  the  view  trees  available  within  this  particular 
system.  These  are  virtually  an  unlimited  number  of  view  trees 
which  may  be  configured  to  correspond  to  the  organization's 
needs.  It  thus  becomes  feasible  to  accommodate  the  simulta- 
neous needs  of  disparate  operations  or  departments  within  a 
diverse  enterprise  using  a  single  system.  By  establishing 
domains  it  is  further  possible  to  isolate  networlc  objects  from 
parties  not  interested  in  them  or  not  authorized  to  act  on  them. 


Figure  9:  Navigation  Illustrated 

5.   TOWARD  A  BROADER  WORLD  VIEW  OF 
ENTERPRISE  MANAGEMENT 


The  array  of  capabilities  which  have  been  brought  to  bear  on  the 
problem  of  enterprise  management  have  much  broader  applica- 
tion. As  the  examples  have  shown,  displays,  navigation,  lan- 
guage etc.,  can  all  be  arranged  at  the  user*s  discretion  to  suit  a 
wide  variety  of  needs.  With  point  and  shoot  control  and  indi- 
vidualized choice  of  symbology,  text  and  other  aids  to  under- 
standing, the  need  for  the  specialist  operator  diminishes.  Also, 
the  means  of  direct  inquiry  afforded  by  these  new  systems  can 
bypass  intermediate  levels  of  interpretation  in  all  but  the  most 
unusual  cases. 

The  power  of  the  well  designed  graphical  user  interface  is 
illustrated  by  reference  to  figures  10  through  12.  The  first  step 
is  configuring  the  system  with  backgrounds  corresponding  to 
the  reality  or  perception  of  the  enterprise  being  managed. 
Figure  10  illustrates  this  principal  by  using  an  actual  building 
artwork  as  the  background.  This  could  exemplify  the  case  for 
security  or  physical  plant  monitoring. 


Figure  10:  A  Building  with  Object  Icons 
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A  computer  is  shown  on  one  of  the  floors  within  the  building. 
The  part  of  this  same  picture  representing  the  computer  is  then 
scamied  into  the  system  as  an  active  icon  able  to  respond  to  state 
changes  and  alarms.  Artwork  and  language  associated  with 
menu  choices  are  completely  at  the  discretion  of  the  system 
administrator.  System  usability  for  a  given  class  of  user  is 
determined  by  this  "software"  rather  than  by  the  technology  of 
the  underlying  platform  and  applications. 

Another  example  as  shown  in  figure  1 1  further  demonstrates  the 
power  of  the  technique.  Here  an  actual  rack  of  digital  cross 
connect  equipment  as  the  background  against  which  one  of  the 
cards  is  placed  as  an  active  icon.  The  possibilities  are  virtually 
unlimited. 


Figure  11:  Equipment  with  Component  Icons 


Figure  12  showsa  series  ofviews  showing  a  typical  "drill  down'* 
sequence  from  global  view  to  the  underlying  network  branch 
served  by  the  card  in  question. 


Figure  12:  Tlie  Power  of  a  "Drill  Down"  Sequence 
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To  illustrate  the  general  applicability  of  these  techniques.  Fig- 
ures 13  and  14  show  the  same  set  of  tools  applied  to  hospital 
critical  care  monitoring.  Here  we  have  "drilled  down  to  an 

individual  bedfromacity  view,  Asophisticatedarrayofsensors 
are  already  available  in  the  hospital  environment  with  which  to 
monitor  patients,  both  locally  and  remotely.  By  using  the  tools 
now  available,  more  complex  and  complete  data  can  be  accom- 
modated and  presented  at  a  variety  of  levels,  both  for  direct  care 
providers  and  for  supervision  personnel. 


Rgure  13:    Managing  the  Hospital  EnviroDment 
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Figure  14:  Medical  Care  Monitoring 


Sunilarexamplcsaboundinanumberofother  fields.  Transpor- 
tation, utilities,  manufacturing  and  security  all  require  similar 
capabilmes.  Much  work  remains  to  define  the  requirements  for 
Aescsystems,  However,  thetoolswhich  already  exist canmeet 
asignificantpartof  the  need  and  can  be  used  to  prototype  the 
systems  of  the  future, 

Atjhis  point  in  time  the  gadgctry  is  being  developed  at  a  rapid 
TTieequ^^^^^^^ 

tools  effectively  into  play  remains  to  be  accomplish^. 
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Abstract 

Owing  to  the  vital  role  of  telecommunication  development  plays  in  the  Six-Year 
National  Development  Plan,  a  study  group  consists  of  engineers  from  NTTA  and  TL 
was  set  up  to  plan  and  evaluate  the  Greater  Taipei  telecommunication  network.  This 
study  concentrated  within  the  range  of  point-to-point  traffic  forecasting,  trunk 
network  planning,  transmission  network  planning  and  the  analysis  of  network 
reliability  from  1991  to  1997.  In  this  paper,  we  wili  describe  the  study  we  did  and 
the  result  we  obtained. 


1.  INTRODUCTION 

Telecommunication  Development  plays  an  important  pan  in 
tiie  Six- Year  National  Development  Plan  of  ROQRepublic 
of  China)  from  1990  to  1996.  DGT(Directorate  General  of 
Telecommunication)  of  ROC  will  invest  about  over  10 
billion  US  dollars  to  introduce  new  technology  in  this  plan. 
In  the  next  six  years,  most  of  analog  exchanges  will  be 
digitalized  and  the  majority  of  transmission  equipment  will 
be  fiberized.  It  deserves  to  suspect  whether  the  traditional 
network  planning  practices  is  still  suitable  to  apply  or  not 
after  construction.  So,  it  is  the  significant  time  to  evaluate 
and  plan  telecommunication  network  now. 

A  study  group  consists  of  engineers  from  NTTA(North 
Taiwan  Telecommunication  Administration)  and 
TL(TeIecommunication  Laboratories)  is  responsible  for 
planning  and  evaluating  the  Greater  Taipei 
telecommunication  network.  This  study  concentrated  within 
the  range  of  point-to-point  traffic  forecasting,  trunk  network 
planning,  transmission  network  planning  and  the  analysis  of 
network  reliability  from  1991  to  1997.  We  evaluated  many 
alternative  plans  which  we  concerned  about,  and  gained 
some  network  configuration  guidelines  and  planning 
practices  from  this  project.  In  this  paper,  we  will  describe 
the  study  we  did  and  the  result  we  obtained. 

1.1  STUDY  ENVIRONMENT 

The  major  environment  includes 

-Study  Topic:The  design  of  network  configuration  (trunk 
network  and  facility  network),  the  evaluation  of 
traditional  design  practices  (routing  rule,  method  of 
circuit  calculation  and  design  parameters),  the  evaluation 
of  network  reliability  . 

-Study  region  :  The  Greater  Taipei  Area  consists  of  Taipei 
City.  Taipei  County,  and  Keelung  City,  which  are  in  the 
.same  local  tariff  area . 

-Planning  tools:  Four  computerized  tools  which  are 
designed  by  TL  support  engineers  to  plan  the  Greater 
Taipei  Area.  These  tools  include  trunk  network 
planning(l|,  tran.smission  nciwork  planning[2],  point-to- 
point  traffic  forecasting!?]  and  network  reliability 
evaluation[4]. 

-Study  period:  In  responding  lo  Six-Year  National 
Development  Plan,  this  study^will  be  within  the  period 
from  1991  to  1997 

-Study  method  :  Owing  to  physical  environment 
constraints  and  take  advantage  of  the  experiment  of 


planning  engineers,  our  approach  is  not  to  optimize  the 
network  but  to  evaluate  designated  alternative  plans. 

1 .2  THE  GREATER  TAIPEI 

The  Greater  Taipei  network  serves  approximately  2.6  million 
subscriber  lines,  and  generate  about  1 10,0(X)  erlangs  busy 
hour  traffic.  There  are  presently  about  240  switching  units, 
and  about  60%  switching  units  are  digital.  The  yearly  traffic 
growth  rate  is  about  10%  in  this  network.  After  the  Six- Year 
National  Development  Plan,  the  ratio  of  digital  exchange  will 
be  up  to  90%.  In  this  area,  far-to-near  rotation  routing 
principle  is  applied  to  route  aaffic,  and  simple  cost-ratio  rule 
is  used  to  dimension  network.  We  use  1%  blocking 
probability  in  final  route  to  maintain  3%  end-to-end 
blocking.  The  digitalization  and  fiberization  of  interoffice 
transmission  facility  are  going  actively  and  continuously. 
Due  to  the  large  system  capacity  of  fiber  optic  transmission 
system,  any  failure  in  transmission  facility  will  result  in  great 
damage  in  traffic  throughput.  The  evaluations  of  network 
reliability  become  a  new  and  important  topic  which  engineer 
can  not  ignore  in  network  planning. 

1.3  STUDY  PLAN 

This  Study  went  through  several  steps  repeatedly  to  obtain 
some  cost-effective  and  implementible  plans.  These  steps 
include: 

(1)  The  collection  and  verification  of  input  data 

(2)  The  forecasting  of  point-to-point  traffic 

(3)  The  design  of  alternative  plans 

(4)  Trunk  network  planning 

(5)  Facility  netv/ork  planning 

(6)  Evaluation  of  network  reliability  of  designed  network 
The  evaluation  of  alternative  plans  are  applied  from  step  4  to 


1.4  ALTERNATIVE  PLANS 

The  goals  of  this  study  are  to  obtain  an  economic  and 
suitable  network  configuration,  moreover  to  evaluate 
traditional  design  practices.  So,  a  suitable  alternative  design 
must  imply  the  good  practice  experiments  of  engineers  and 
the  design  parameters  which  engineers  concerned.  The 
alternatives  in  this  study  are  designed  by  combining  of 
important  design  parameters.  These  parameters  include  the 
number  and  location  of  tandem  switches,  the  routing  rule(the 
threshold  to  establish  a  connection  between  switches),  the 
dimensioning  method,  and  routing  policy. 
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2.  TRAFFIC  FORECASTING 

2.1  COLLECTION  &  VERIFICATION  OF  INPUT  DATA 

An  ideal  traffic  forecasting  is  a  basis  of  the  whole  network 
configuration  planning.  It  will  affect  the  performance  of 
network  dimensioning.  Therefore,  traffic  forecasting 
operation  should  pay  attention  on  data  verification  and 
forecasting  model  selection.  These  input  data  are  listed  as 
foUowis: 

-Collecting  the  base  year  traffic  measuring  data. 
-Collecting  historical  year  traffic  statistical  data. 
-Collecting  base  year  and  forecasting  year  switch 

construction  data. 
-Collecting  subscriber  data  of  historical  years  and 

forecasting  years. 
-Collecting  Gross  National  Production  (GNP)  statistical 

data, 

2.2  FORECASTING  MODEL 

Owing  to  the  source  limitation  of  the  collection  of  historical 
data  and  empirical  characteristic  of  the  traffic  growth  ,  we 
select  the  linear  multiregression  model  (smoother  one)as 
below: 

Y  =  a  +  bN  +  cG 

where  Y       denotes  u^ffic 

N       denote  subscriber  no. 
G       denote  GNP 
a,  b,  c    denote  estimating  parameters 

23  TRAFFIC  FORECASTING  AND  DISTRIBUTION 

In  Order  to  gel  a  suitable  traffic  forecasting  result  of  the 
Greater  Taipei  network,  we  applied  the  forecasting 
procedure  as  below 

(1)  Verifying  the  input  data. 

(2)  Distributing  traffic  by  the  tandem  and  routing  rule  to 
have  the  current  point  to  point  miffic. 

(3)  Dividing  the  Greater  Taipei  into  seven  separating  total 
traffic  forecasting  areas. 

(4)  Forecasting  the  total  traffic  volume  of  each  above  area 
by  using  the  linear  multiregression  model. 

(5)  Calaulating  the  forecast  offered  u*affic  matrix  by  using 
Kiuithof  s  method  based  on  exchange  subscriber  ratio. 

2.4  OUTPUT  SUMMARY  AND  ANALYSIS 

We  summaries  the  output  of  the  traffic  forecasting  as  the 
follcwings: 

-The  Greater  Taipei  Area  point  to  point  offered  traffic 

forecast  matrix. 
-The  Greater  Taipei  Area  outgoing  and  incoming  total 

traffic  statistics. 
-The  Greater  Taipei  Area  per  line  traffic  demand  statistics. 
-The  Greater  Taipei  Area  nonresident  and  resident 

subscriber  ratio  statistics. 

We  divide  the  whole  study  period  into  two  stages.  The  first 
stage  (historical  stage)  is  from  1985  to  1991,  and  the  second 
stage  (forecasting  stage)  is  from  1992  to  1997.  We 
summarized  the  results  according  to  these  two  stages  as 
followings. 

Average  year  growth  rate  of  subscriber  is  8.54%,  GNP 
growth  rate  is  8.6%,  traffic  growth  rate  is  8.6%  during  the 
historical  stage.  Average  year  growth  rate  of  subscriber  is 
8.34%,  GNP  growth  rate  is  7Cr.,  and  traffic  growth  rate  is 
9.84%  during  the  forecasting  stage  separately. 

3.  TRUNK  NETWORK  PLANNING 


The  major  problem  in  trunk  network  planning  is  to  assign 
the  circuits  among  exchanges  economically  under  grade  of 
service  and  physical  environment  constrains.  In  this 
situation,  we  do  not  have  any  software  tool  to  solve  this 
problem  under  so  many  constraints  yet.  So,  our  approach  is 
to  plan  trunk  network  under  fixing  some  design  parameters 
that  create  various  alternative  plans.  We  will  analyze  these 
alternative  trunk  network  plans  and  describe  the  results  from 
planning  and  design  practices  view  of  point  in  the  following 
sections. 

3.1  TRUNK  NETWORK  DIMENSION 

Traditionally,  the  cost  ratio  method  is  the  most  popular 

approach  to  calculate  circuit  demand  among  exchanges.  This 

design  bases  on  the  concept  of  carrying  traffic  at  the  lowest 

cost.  From  the  marginal  cost  points  of  view,  circuit  demand 

will  satisfy  the  equation  as  folio  vvings 

PR  circuit  co?>t  _       efficiency  DR  :  Direct  Route 

AR  circuit  cost    AR  efficiency  .  Alicmaic  Route  .  (1) 

The  efficiency  will  be  reduced  when  we  add  circuit  to  trunk 
group  at  a  fixed  offered  traffic.  At  a  uiungular  routing  pattern 
which  consists  of  direct  route  and  alternative  route,  the 
efficiency  of  direct  rouie(DR)  decreases  but  AR(Altemative 
Routs)  increases  when  adding  circuit  to  DR.  In  our 
traditional  practice,  circuit  demand  of  one  trunk  group  is 
calculated  by  equation  (I)  using  the  value  of  DR 
efficiency(LTC:  Last  trunk  capacity)  which  is  derived  from 
given  AR  efficiency(ATC:  Additional  trunk  capacity),  DR 
circuit  cost  and  AR  circuit  cost.  The  ratio  of  DR  circuit  cost 
to  AR  circuit  cost  is  culled  cost  ratio(e)  which  implies  the 
characteristics  of  network  we  plan.  Then,  equation  (I)  can 
be  rewritten  as 

LTC=e*ATC  (2) 
It's  a  hard  problem  to  obtain  an  appropriate  value  of  ATC 
when  we  try  to  derive  suitable  value  of  LTC.  Dr.  Rapp 
provided  an  equation  to  approximate  the  value  of  LTC  as 
LTC=e(l-0.3e2)  (3). 
In  practice,  the  value  of  LTC  is  usually  derived  from 
equation  (2)  when  the  value  of  ATC  and  cost  ratio  was 
provided  by  engineer.  After  getting  the  value  of  LTC,  the 
circuit  demand  will  be  calculated  from  equation  (3)  as  below. 
LTC=A(E(A,N)-E(A,N-1))  •  (4) 

N:  number  of  circuit    A:Offered  traffic 
E(A,N):  the  blocking  when  offered  u*affic  is  A  and 
number  of  circui*  is  N 

The  evaluation  of  these  three  methods(given  LTC, 
£*ATCand  Dr.  Rapp)  reveal  that  the  last  one  is  cheaper  than 
former  two  and  cost  figures  are  more  stable.  But  the  cost 
difference  is  small  compare  to  routing  rule  parameter 
variation.  By  cheaper  and  stable  reasons,  we  choose  Dr. 
Rapp's  approximation  rhethod  and  equation  (4)  to  dimension 
network. 

3,2  TANDEM  TRAFFIC  CAPACITY 

Generally  speaking,  trunk  groups  among  local  swiiches(LS) 
have  lower  offered  traffic,  and  these  equipments  are  hard  to 
be  cost  justified.  The  lower  ilie  traffic  threshold  of  routing 
rule  we  apply,  the  more  the  connections  among  LS  have  to 
build.  The  more  the  connections  among  LS  are  built,  the 
lighter  loads  these  tandem  s\v  itches  ha\  e  to  carry. 

The  selection  of  altcmati\c  plan  depends  on  not  only  cost 
but  also  feasibility.  One  of  ihc  most  critical  feasibility 
problem  is  the  traffic  processing  capacity  of  exchange.  Take 
the  Greater  Taipei  network  as  an  example,  the  lowest  cost 
alternatives  are  within  the  routing  rules  from  16HU 
(establish  a  connection  when  offered  traffic  equal  to  or 
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greater  than  16  criangs)  lo  20  MU  when  there  is  no  traffic 
capacity  constraint  on  exchange,  but  the  routing  threshold  is 
lower(below  16HU)  when  there  is.  The  lowest  cost  feasible 
alternatives  are  lOHU  under  17  tandem  switches  and  14 
tandem  switches  separately  when  we  take  two  different 
traffic  capacity  assumptions. 

3.3  SENSITIVITY  ANALYSIS 

Network  planning  is  to  draw  out  the  future  network  under 
some  design  parameter  assumption.  Owing  to  the  time  gap 
between  the  planning  year  and  construction  year,  the 
difference  between  the  expected  parameter  values  of  design 
and  realized  ones  in  the  future  could  not  be  avoided.  It  is 
critical  problem  to  evaluate  the  effect  of  design  parameters 
such  as  equipment  cost  or  forecasted  traffic. 
So,  we  investigate  the  impacts  of  the  variation  in  cost 
parameters  of  several  equipment  and  traffic  load  within  20% 
ranges  in  the  study  of  Greater  Taipei  network.  Despite  the 
network  costs  are  varied  in  some  proportion  to  the  variation 
of  cost  parameters,  there  are  hardly  any  changes  in  the  order 
sequence  of  network  cost  among  alternatives.  The 
increasing(deceasing)  of  traffic  load  make  the  most  economic 
routing  threshold  getting  highier(lower)  within  20% 
variation  ranges. 

We  have  mentioned  cost  ratio  has  little  effect  on  the 
calculation  of  circuit  demand  in  section  3.1.  The  variations  in 
Switching  cost  or  circuit  cost  cause  the  variation  of  cost  ratio, 
but  the  circuit  demand  almost  the  same.  It  is  another  proof 
for  this  view  of  point. 

3.4  ROUTING  POLICY 

Engineer  may  take  some  variant  of  routing  policies  that  are 
different  from  compiete  two-level  routing  hierarchies  as 
Figure  3.1(a)  to  eliminate  expensive  route,  reduce 
maintenance  cost  or  prevent  natural  barriers.  These  variants 
are  shown  in  Figure  3.1(b)-(g).  Different  routing  policies 
have  different  constraints  on  routing  between  a  pair  of  LS. 
In  our  opinions,  every  time  we  add  new  constraints  on 
routing(delete  routes  from  full  two- level  routing  hierarchy), 
the  problem  domain  is  getting  smaller  and  the  total  network 
cost  might  be  going  higher.  These  planning  results  prove 
this. 

These  network  costs  of  7  viu'iant  routing  policies  can  be 
divided  into  5  groups  unambiguously.  There  are  variant 
0(full  routing  hierarchy) ,  variant  I  and  variant  2,  variant  3 
and  variant  4  and  variant  5,  finally  variant  6  in  ascending 
order  separately.  The  cost  differences  among  groups  are 
clear,  but  are  ambiguous  within  group.  The  cost  penalty 
from  variant  0  to  variant  1  or  variant  2  is  small,  but  others 
are  very  large.  As  we  could  image,  the  largest  penalty 
appears  in  the  variant  6. 

3.5MODULAR  PROBLEM  IN  DIGITAL  ENVIRONMENT 

One  of  the  most  critical  assumption  in  cost  ratio  approach  to 
calculate  circuit  demand  is  linear  per-circuit  cost.  In 
traditional  analog  network,  linear  pcr-circuit  cost  assumption 
is  insensible  to  engineering  result,  in  most  situations,  when 
terminate  circuit  to  exchange  in  unit  of  one.  But,  the 
condition  is  changing  when  mass  deployment  of  digital 
switching  and  transmission  equipments.  Linearized  per- 
circuit  cost  is  no  more  appropriate  hccause  the  connections 
between  switching  systems(traiismission  links)  are  in  unit  of 
module  size  and  they  have  hiuli  fixed  cost  corresponding  to 
pcr-circuit  cost.  In  this  case,  the  dimensioning  procedure  is 
to  determine  the  most  economical  number  of  circuits  in  unit 
of  module  size.  We  did  not  try  to  optimize  the  modular 
problem  in  this  study,  because  the  problem  is  too  hard  to 
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solve.  Our  approach  is  to  propose  some  modular  guidelines 
that  obtain  from  the  evaluation  of  alternative  plans.  These 
guidelines  will  support  engineer  in  design  practices. 

The  modular  strategy  is  based  on  the  threshold  to  round-up 
or  round-off  a  module  size.  We  take  some  of  these  lowest 
cost  alternative  plans  as  examples  to  investigate  what  is  the 
influence  on  the  network  cost  when  we  modulize  circuit 
demand.  We  choose  12  when  the  total  circuit  demand  in  both 
directions  is  the  multiple  of  24  and  24  as  module  size 
separately.  The  results  about  module  size  24  reveal  the  most 
economical  threshold  is  within  the  range  from  12  to  14. 
Another  phenomenon  deserves  to  pay  attention  is  the  curve 
of  network  cost  corresponding  the  threshold.  The  higher 
network  total  cost  occurs  at  these  lower  threshold 
alternatives,  and  the  cost  decreases  rapidly  when  raise  the 
threshold.  Then  the  network  cost  increases  when  the 
threshold  is  over  these  lowest  cost  ranges.  But,  the 
increasing  trend  is  very  smooth  and  ambiguous.  The  lowest 
cost  threshold  appears  around  6  when  the  module  size  is  12, 
but  the  increasing  cost  trend  over  6  very  smooth. 
Summarizing  these  results  of  many  other  alternative  plans 
we  take,  all  the  cases  reveal 
-The  lowest  cost  threshold  is  around  half  module 
-The  cost  variation  more  violent  below  half  module 
threshold. 

4.TRANSMISSI0N  NETWORK  PLANNING 

The  results  of  transmission  network  planning  are  significant 
for  planners  also.  By  these  transmission  strategy  network 
plannings,  the  planners  can  catch  the  picture  of  the  future 
physical  network  configuration.  The  analysis  results  of  these 
alternative  plans  are  departed  into  five  parts,  they  are: 

(1)  transmission  cost  analysis, 

(2)  diverse  routing, 

(3)  loading  analysis  of  transmission  system, 

(4)  network  configuration  selection, 

(5)  restoration  network  design 

We  will  describe  in  the  following  sections  separately. 

4.1  TRANSMISSION  COST  ANALYSIS 

There  are  two  results  provided  by  these  transmission  cost 
analyses.  First,  the  percentage  of  transmission  cost  in  total 
cost  is  supported  by  these  analyses.  It  helps  the  planners  to 
decide  how  to  distribute  the  budget.  In  this  study,  the 
transmission  cost  is  about  40%  of  the  total  network 
installation  cost  that  indicates  the  telecommunication 
network  cost  system  in  the  Greater  Taipei  is  quite  effective. 

Second,  the  cost  percentage  of  each  part  of  the  transmission 
network  is  provided  by  these  cost  analyses.  All  the 
transmission  cost  can  be  decomposed  into  four  parts: 
multiplex  cost,  terminal  equipment  cost,  cable  cost  and 
conduit  cost.  The  multiplex  cost  takes  the  largest  percentage 
50.39%  of  the  transmission  cost;  and  the  terminal  cost 
equals  34.28%;  the  conduit  cost  equals  10.58%  and  the 
cable  cost  takes  the  lowest  percentage  4.78%.  On  the  basis 
of  results,  the  efficient  planning  of  the  multiplexer 
arrangement  and  terminal  deployment  will  reduce  the 
transmission  cost  effectively. 

Cost  sensitive  analysis  is  also  important  for  the  planners 
since  different  facility  cost  cannot  keep  the  same  level  all  the 
time.  Figure  4.1  shows  us  the  results  of  the  cost  sensitive 
analysis.  The  result  of  these  four  part  cost  analysis  show  that 
the  influence  on  total  network  cost  is  veiy  stable. 

4.2  DIVERSE  ROUTING 


Diverse  routing  has  been  a  basic  and  popular  strategy  to 
enhance  the  network  survivability  now.  With  the  demands 
loaded  into  two  or  more  edge  disjoint  paths,  it  always  keeps 
some  demands  survivable  for  any  single  failure  of  the 
network.  Since  diverse  routing  is  one  of  the  most 
economical  ways  to  enhance  survivability,  it  has  become  a 
function  of  the  loading  tools  used  here. 

The  application  of  diverse  routing  strategy  depends  on 
network  topology.  If  we  cannot  find  two  edge-disjoint  paths 
for  a  demand,  the  diverse  routing  goal  can  not  be  reached. 
The  computer  program  can  help  planners  to  check  the 
connectivity  of  network  topology  also.  Then,  planning 
engineer  can  improve  the  network  topology  later. 

Observing  all  considered  alternative  plans,  we  can  find  that 
some  trunks  of  the  new  central  office  at  suburban  will 
become  more  important  in  the  following  six  years,  since  the 
natural  growth  of  the  Greater  Taipei  metropolitan.  So 
planners  may  adds  edge-disjoint  fiber  systems  in  these  new 
central  offices  to  enhance  network  survivability.  By  this  way 
the  incremental  cost  is  about  20%  comparing  with  the  MCR 
routing  algorithm.  The  results  show  as  Figure  4.2 

4.3  LOADING  ANALYSIS  OF  TRANSMISSION  SYSTEM 

To  choose  the  suit  capacity  size  of  transmission  systems  is 
noticed  in  this  study  because  selecting  an  inappropriate 
transmission  system  will  imply  the  increment  of 
transmission  cost.  Analyzing  the  almost  200  links  of  the 
Greater  Taipei  network,  the  loadings  of  all  the  links  in  these 
alternative  plans  are  distributed  as  follows. 

>  24  DS3  :  6%  -  10% 

i2-24DS3  :  11%  -  18% 

3'-12DS3  :33%'-39% 

1     3DS3  :25%'-27% 

<=  1DS3  :  15%  -  17% 

Obviously,  3-12  DS3  takes  the  largest  proponion  that 
indicates  the  565Mb/s(  or  600Mb/s  )  transmission  system 
will  be  the  major  and  economical  transmission  system  in  the 
next  6  years.  In  addition,  the  proportion  of  greater  than 
I2DS3  is  over  20%  so  the  introduction  of  higher  speed 
transmission  system  should  be  considered. 

4.4  NETWORK  CONFIGURATION  SELECTION 

A  fiber  hubbing  configuration  is  proposed  as  a  cost-effective 
way  of  interconnecting  local  central  offices  using  high 
capacity  fiber  optic  transmission  systems  and  DCS.  We  can 
achieve  better  fills  of  fiber  links  and  better  sharing  of  the 
costiy  multiplexing  and  transmission  equipment  by  utilizing 
the  configuration  of  aggregating  the  interoffice  traffic  from  a 
local  central  office  through  digital  multiplexing  and  optical 
transmission,  onto  a  single  route  to  a  common  facility  hub. 

This  approach  makes  the  maximized  fiber  utilization  possible 
while  maintaining  fiexibility  for  point  to  point  transmission 
in  an  exchange  network  and  allows  fibers  to  be  deployed 
even  in  small  central  offices. 

Comparing  the  results  between  the  hub  network  and  tradition 
network  configuration,  we  find  that  the  high  cost  of  DCS3/1 
induces  the  introduction  of  DCS3/1  not  so  attractive.  It 
defers  evolving  to  hub  network  configuration. 

4.5  RESTORATION  NETWORK  DESIGN 

The  problem  of  survivability  and  reliability  enhancement 
becomes  more  and  more  important  for  migrataiion  of  fiber 
based  networks.  Since  high  capacity  and  broad  bandwith 


properties  of  fiber  transmission,  the  topology  of  network 
tends  to  be  simpler,  weaker  structure  and  each  fiber  link 
provides  more  circuits.  A  link  cut  in  the  network  will  lose 
significant  traffic  and  cannot  meet  the  grade  of  service,  even 
disconnect  the  network.  So  enhancing  the  network 
survivability  effectively  becomes  a  necessary  consideration 
of  transmission  network  planning.  The  probability  of  more 
than  two  links  be  cut  at  the  same  time  is  little,  so  we  only 
consider  restoration  single  link  failure  to  meet  the  expect 
grade  of  service  to  design  high  survivability  network. 

For  improving  the  survivability  of  the  Greater  Taipei 
transmission  network,  a  restoration  network  among  all  the 
tandems  is  suggested  to  install.  The  spare  capacity  design  of 
the  restoration  network  follows  the  algorithm  provided  in 
[71.  Figure  4.3  shows  the  result  of  the  restoration  network 
design.  In  this  proposed  restoration  network.  For  averge, 
each  spare  DS3  restores  2.48  DS3s  while  any  single  link 
failure  occurs.  Since  the  working  DS3s  and  the  spare  DS3s 
share  the  same  transmission  system,  the  increment  for  the 
restoration  network  cost  is  quite  cheap.  And  the  generation 
of  the  restoration  network  makes  all  the  circuits  among  the 
tandems  can  be  100%  recovered  for  any  singe  link  failure. 

5.  RELIABILITY  EVALUATION 

Zero  network  failure  is  most  desirable  from  subscriber's 
point  of  view.  Cost  is  not  always  the  only  consideration.  A 
suitable  quality  measurement  of  survivability  for  the 
telephone  network  must  consider  both  subscriber's  need  and 
network  revenue  simultaneously. 

Quality  of  service  to  users  is  usually  not  affected  directly  by 
problems  within  relevant  network  facilities,  but  by  u-affic 
throughput  degradation.  Obviously,  it  would  have  no 
influence  on  users  from  a  link  failure  if  there  is  no 
throughput  degradation. 

There  is  traffic-oriented  approach  to  network  sun/ivability 
proposed.  Traffic-based  measures  can  be  used  to  estimate 
revenue  loss  and  as  an  indication  of  customer's  satisfaction 
of  the  services.  We  choose  blocking  probability  as  a 
reliability  measurement  that  provides  a  criterion  to  compare 
different  network  configurations  and  quantify  network 
performance  under  stress. 

5.1  SURVIVABILITY  MEASURES 

A  quantitative  analysis  method  for  network  survivability  is 
an  essential  part  in  network  design.  In  this  study  of  network 
configuration,  we  ignore  equipment  failure  rates,  down  time 
and  statistical  variations  of  offerred  traffic.  We  limit 
ourselves  to  the  case  of  one  link  failure  at  a  given  time  and 
using  an  iterative  procedure  to  compute  probabilities  of  end- 
to-end  loss  between  node  pairs.  Traffic-weighted  end-to-end 
blocking  is  then  calculated  to  evaluate  the  network-wide 
impact  of  the  failure.  Finally,  the  following  parameters  are 
calculated  forgiven  physical  link  failures. 

n  '  global  blocking  probability 

=  total  loss  traffic  /  total  offered  traffic 

rix  :  the  percentage  of  total  traffic  with  end-to-end 
loss  probability  greater  than  a  given  value  x% 

Px:  the  percentage  of  total  number  of  fiows  end-to- 
end  loss  probability  greater  than  a  given  value 
x% 

5.2  SURVIVABILITY  ANALYSIS 

In  this  section  we  present  a  procedure  used  in  this  study  to 
analyze  and  quantify  the  survivability  of  a  network.  Figure 
5.1  shows  the  block  diagram  of  the  procedure  for  network 
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survivability  analysis.  Based  on  the  results  of  end-to-end 
traffic  forecasting,  trunk  network  design  and  transmission 
network  design,  the  algorithm  identifies  all  the  node  pairs 
affected  and  the  number  of  lost  circuits  along  the  path  during 
a  link  failure.  Then,  the  affected  node  pairs  with  their  lost 
circuits  are  used  in  calculating  network  performance.  The 
process  is  repeated  for  every  physical  link  in  the  network.  In 
the  end,  the  results  of  single-link  failures  are  analyzed  and 

the  parameters  VI, Tlx  and  Px  of  network  survivability  are 
displayed  against  the  axis  of  links. 

5.3  SURVIVABLE  NETWORK  DESIGN 

The  improvement  of  network  survivability  can  be  obtained 
by  strategically  locating  spare  capacities  in  the  network.  In 
case  of  failures,  the  network  will  use  spare  capacities  and 
DCS  to  reconfigure  the  network  that  alleviate  the  influence  of 
the  failure. 

It  is  a  new  challenge  how  to  design  transmission  network 
that  achieves  a  suitable  service  survivability.  In  our  point  of 
view,  a  suitable  survivability  level  must  take  the  tradeoffs 
between  cost  and  revenue  into  consideration.  In  this  study, 
we  do  not  recommend  any  particular  service  level,  just 
shows  the  result  number  of  links  needing  protection  and  total 
traffic  loss  at  several  given  levels  of  plans  (Table  5.1). 

In  this  protection  study,  we  also  tried  to  find  favorable 
capacity  requirements,  using  50%  or  100%  spare  capacity 

for  failed  link,  to  satisfy  the  constraints  of  designated  mix 

and  Px.  We  were  able  to  calculate  the  total  cost  of  the 
protection  network  including  the  cost  mentioned  above.  Two 

results  are  shown  in  Table  5.2  using  n<5%  ,n3<10%  and 

P3<  10%  . 

5.4  CONFIGURATION  COMPARISON 

Any  network  configuration  change  produces  different  traffic 
serving  characteristics  and  related  cost.  One  still  unquantified 
performance  aspect  of  each  network  configuration  is  its 
degree  of  sensitivity  to  unexpected  link  failure.  Using  end- 
to-end  service  concepts.  Figure  5.2  makes  meaningful 
comparison  between  two  different  configuration  designs. 
Where  each  point  on  the  curve  represents  a  single-link  failure 
that  makes  an  average  end-to-end  blocking  greater  than  or 
equal  to  certain  level. 
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Figure  3.1  Two-level  fully  routing  hierarchy  and  its  variants 
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Figure  4.1  The  cost  sensitive  of  each  equipment 
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Figure  4.2  The  increment  of  diverse  route 


a  +  b  : 

a  -  the  no.  of  working  DS3s 
b  -  the  no.  of  spare  DS3s 


Figure  4.3  The  restoration  network  design  of  Greater  Taipei 
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Figure  5.2  Characteristic  functions  and  survivabilily  constrains 
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1.0  ABSTRACT 

Multinational  corporations  are  rapidly  expanding  the  scope  and  complexity  of  regional  communications 
solutions.  This  paper  addresses  the  strategic  and  operational  challenges  faced  by  end-user  communica- 
tions managers  in  the  context  of  regional  regulatory  and  technological  trends.  The  essay  concludes  with 
an  examination  of  the  options  for  regional  "hubbing". 


2.0  INTRODUCTION 

Demand  for  corporate  networks  in  Asia  is  soaring.  As 
multinational  firms  continue  to  invest  in  commercial  and 
manufacturing  operations  in  the  Pacific  Rim,  the  need  for 
corporate  communications  networking  has  grown  acute. 
Telecommunications  is  redefming  the  concept  of  market 
proximity  and  business  strategy,  and  the  gap  between 
regional  business  centers,  international  export  destinations 
and  corporate  home  offices  shrinks  with  the  installation  of 
each  new  fiber  optic  line. 

The  Asia/Pacific  region  presents  profound  new  challenges  to 
telecommunications  and  IS  managers.  Regional  GNP 
growth  is  forecast  at  about  5%  for  1992,  almost  twice  the 
world  average.  Some  countries,  notably  Thailand,  Malaysia 
and  Indonesia,  expect  to  grow  7%-8%,  and  south  China's 
economic  boom  will  push  domestic  production  over  10% 
this  year.  International  switched  traffic  in  the  region  is 
expanding  20%-35%,  while  volume  of  some  public  data 
network  (PDN)  service  carriers  is  surging  at  100%- 150% 
per  year. 

Market  liberalization  and  telecommunications  sector  reform 
are  redefining  competitive  trends  in  almost  every  major 
trading  nation.  The  scope  and  range  of  liberalization  varies 
from  almost  total  deregulation  (New  Zealand,  Australia)  to 
extensive  carrier  competition  (Japan),  to  gradual  and 
selective  introduction  of  alternative  service  providers 
(Korea,  Malaysia,  Thailand),  to  carefully  controlled 
government  management  (Singapore,  Hong  Kong),  to  old- 
style  monopolies  (China,  Taiwan,  Indonesia).  Unlike 
Europe,  where  economic  planning  and  information  network- 
ing developments  are  monitored  by  the  European  Commis- 
sion, Asia  has  no  common  market,  few  similarities  in 
industrial  or  political  organization,  and  widely  divergent 
values  and  expectations.  Each  country  has  vastly  different 
rules  and  procedures  regulating  telecommunications  policy, 


shaping  both  the  scope  and  flexibility  of  end-user  network- 
ing opportimities. 

Communications  managers  designing  networks  for  Asia 
need  to  be  clever.  While  business  in  the  Pacific  is  booming, 
multinational  corporation's  (MNC)  regional  investment 
strategies  remain  relatively  immature  compared  to  those  in 
place  for  Europe  and  Latin  America.  Many  companies' 
operations  are  based  on  scattered  low  cost  manufact\iring  or 
sourcing  opportunities,  rather  than  seasoned  campaigns  to 
penetrate  national  markets.  As  Asian  growth  consistently 
outpaces  the  lackluster  western  economy  many  firms  are 
recalibrating  market  strategies  to  tap  the  brisk  activity. 
Localization  is  vital.  New  acquisitions,  alliances  and  staff 
increases  place  extraordinary  demands  on  network  architec- 
tures ^n^ineered  for  simpler  times.  And  if  the  boardroom 
plan  for  the  region  is  not  clearly  defined,  network  managers 
may  be  required  to  do  some  creative  second-guessing  to 
anticipate  the  needs  of  the  firm. 

Two  critical  questions  global  communications  managers 
must  address  while  establishing  regional  networks  in  Asia 
are:  Will  the  system  be  managed  primarily  as  a  private 
network?  And,  where  is  the  optimal  site  -  or  sites  -  for 
regional  network  hubs? 


3.0  USER  NETWORKING  OPTIONS 

Because  of  the  extraordinary  characteristics  associated  with 
managing  networks  in  Asia  -  time  zone  differences,  leased 
circuit  break-even  economies,  geographic  distances  and 
cultural  gaps  as  wide  as  the  Pacific  -  users  must  determine 
if  they  are  prepared  to  commit  to  a  regional  private  network 
strategy,  or  if  they  \^ill  rely  on  more  traditional  carrier 
solutions  such  as  IDDD,  switched  56/64,  national  PDNs,  and 
international  value-added  networks  (IVANs). 
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Composition  and  complexity  of  the  Asian  network  naturally 
depends  on  the  firm.  Very  large  corporations  typically  have 
no  choice  but  to  build  regional  leased  circuits  networks.  They 
may  not,  however,  necessarily  deploy  staff  to  manage  the 
equipment.  Firms  with  modest  networking  requirements, 
unwilling  or  imable  to  justify  investments  in  regional  private 
backbones,  may  depend  on  the  big  international  VANs  for 
regional  support.  The  IVANs  are  especially  valuable  in  the 
fast-growing  but  difficult-to-manage  developing  coimtries, 
where  delivery  delays  for  expensive  dedicated  channels  can 
reach  two  years. 

Public  (carrier-run)  X.25  is  used  throughout  the  region, 
though  it  is  clearly  the  **poor  cousin'*  to  international  private 
leased  circuits.  Public  data  networks  (PDN)  are  rarely  a  data 
transport  option  of  fu^t  choice  for  inter-regional  traffic,  as 
they  might  be  in  Europe.  Quality  and  prominence  of 
domestic  PDN  services  depends  on  the  country.  In  Taiwan, 
for  example,  a  new  virtual  data  services  (over  existing  X.25) 
is  being  introduced  in  effort  to  stem  the  anticipated  migration 
of  data  traffic  to  private  circuits,  when  market  liberalization 
of  the  state  carriers  takes  hold  in  1993.  In  Thailand,  a  new 
carrier  managed  by  Singapore  Telecom,  Datanet,  has  soaring 
demand  for  its  circuit-switched  **overlay"  platform;  9.6  kbps 
services  with  error  checking  can  be  installed  in  days,  cutting 
long  lead  times  and  gauranteeing  data  delivery  through  the 
rickety  infrastructure.  Indeed,  in  many  countries  the  greatest 
difficulty  with  PDNs  is  gaining  clean  access  to  the  local 
network  node. 

Users  have  an  increasingly  wide  variety  of  carrier  services  in 
Asia  from  which  to  choose,  but  options  are  still  dominated  by 
traditional  switched  and  dedicated  services.  Higher  function- 
ality services,  such  as  VPN,  X.400  and  network-based  frame 
relay,  are  still  in  the  planning,  pilot  or  very  early  implementa- 
tion stages,  Japan,  Hong  Kong,  Singapore,  Australia  and 
New  Zealand  have  fai-  and  away  the  most  developed  network- 
ing environments,  with  a  high  degree  of  network  digitization. 
The  middle-income  an<^.  developing  countries  all  have 
ambitious  infrastructiue  expansion  programs,  and  domestic 
line  growth  can  reach  1 5%  per  year. 

One  of  the  great  beacons  of  carrier  marketing  in  Asia  is  one- 
stop  shopping.  Provisioning  and  network  management 
agreem'^.nts  among  carrier  help  smooth  the  logistics  of 
procuring,  testing  and  maintaining  regional  circuits.  Most 
users  agree,  however,  that  managing  physical  connectivity  is 
the  dimension  of  network  support  that,  while  complex, 
uhimately  presents  the  least  difiiculty. 

The  greater  challenge  is  engineering  the  network  above  the 
physical  layer.  In  the  increasingly  complex  corporate  data 
networking  environment,  the  real  challenge  is  finding 
solutions  for  dynamic  bandwidth  allocation  for  bursty  traffic 
from  LAN/WAN  bridging,  videoconferencing,  and  so  on. 
One-stop  shopping  is  an  administrative  and  procedural  matter 
that  barely  address  user's  real  network  management  needs. 
Carriers  can  manage  circuits  well  enough,  but  their  ability  to 
support  higher  OSI  layers  remains  suspect.  Even  as  carrier 
value-added  services  grow  increasingly  complex,  emphasis  is 


on  connectivit}'  and  transport,  not  on  interoperability  and 
systems  integration.  U.S.-  and  Asian-based  carriers  fare 
equally  in  this  weakness.  Users  seeking  comprehensive 
facilities  and  network  management  solutions  in  Asia  —  that 
is,  control  and  surveillance  equivalent  to  what  they  would 
provide  themselves  —  rightly  question  if  carriers  are  up  to 
the  task.  Firms  must  thus  choose  between  embarking  on 
capital-intensive  private  line  network,  or  wait  to  see  if  and 
when  carriers  will  live  up  to  their  promises  to  provide 
comprehensive  solutions. 

Enterprise  network  management  strategies  seem  to  nm  in 
cycles,  and  the  prevailing  wisdom  is  that  users  are  willing  to 
entertain  carrier  network  management  and  outsourcing  as  a 
serious  consideration  —  to  the  carriers*  delight,  and  often,  to 
the  users*  nagging  frustration.  Many  users  would  like  to 
fmd  a  networking  services  company  that  could,  as  several 
Asia/Pacific  network  managers  have  said,  **take  the  whole 
thing  off  our  hands."  None  feel  confident  that  any  single 
firm  has  the  wherewithal  to  accept  that  responsibility  today. 

With  all  the  promises  and  media  hype  surrounding  the 
carrier  groupings  ~  whether  or  not  NTT  and  Telekom  joined 
Syncordia;  if  MCI  gained  a  leg  up  on  AT&T  by  creating  the 
Financial  Network  Association  (FNA);  if  Pacific  Partners 
(AT&T  plus  all  the  Asian  carriers  less  Cable  &  Wireless) 
will  provide  **magic  bullet"  solutions  for  regional  users  — 
one  has  to  wonder  if  users*  most  vexing  concerns  are  even 
being  addressed.  None  of  the  consortia  begin  to  consider 
the  notion  of  comprehensive  outsourcing.  Until  alliances 
are  formed  between  the  transport  carriers  and  systems 
integration  fmns  like  IBM,  DEC,  GEIS,  or  EDS,  **managed 
data  networking  services"  in  Asia  will  amount  to  little  more 
than  carrier  ** babysitting**  of  communications  equipment 
and  circuits. 

Facilities  management  ~  babysitting  -  is  nonetheless 
growing  popular.  Users  who  cannot  justify  local  staff  (or 
have  difficulty  retaining  them)  like  the  idea  of  leaving 
network  terminal  equipment  in  reliable  hands,  while  carriers 
think  facilities  management  will  provide  a  lever  for  better 
account  control.  It  is  usually  sold  like  real  estate  —  by  the 
square  meter  of  equipment  space  requiied  —  plus  a  mark-up 
for  technical  supervision.  Hong  Kong  has  the  largest 
number  of  customers,  with  about  160,  followed  by  60  in 
Singapore,  20  in  Japan,  and  a  dozen  in  Australia,  more  or 
less  reflecting  the  distribution  of  corporate  regional  hubs. 
None  of  the  carriers  have  been  successful  at  securing  more 
complex  **  outsourcing"  (equipment  buy-back)  arrange- 
ments, nor  regional  network  and  engineering  design 
contracts.  To  date,  multinational  users  have  largely  opted  to 
retain  control  over  their  Asian  networks. 

Carriers  hope  to  lure  users  to  international  virtual  private 
network  (VPN)  offerings.  Inter-regional  and  trans-Pacific 
VPN  services  are  expected  to  post  sharp  growth,  though 
there  are  also  at  least  two  significant  impediments  to  user 
acceptability.  First,  voice  and  fax  traffic  is  important  for 
cost-justifying  expensive  international  private  circuits. 
Most  (American)  multinational  traffic  is  across  rather  than 
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within  the  Pacific  Region,  and  by  stripping  voice  and  fax  off 
the  backbone  and  onto  a  VPN,  critical  financial  economies 
are  lost.  (Today  fax  accounts  for  approximately  60%  of  all 
trans-Pacific  carrier  traffic).  Second,  some  carriers  require 
Tl/El  (1.544  -  2.048  mbps)  network  access  to  support 
VPNs,  even  though  firms  may  be  operating  only  DSO  (64 
kbps)  circuits  —  or  slower.  The  cost  of  local  access  may 
outweigh  the  efficiencies  won  v/ith  the  virtual  network. 
Despite  these  misgivings,  VPN  take-up  in  Asia  will  likely 
be  strong. 


-4.0     REGIONAL  ENTERPRISE  NETWORKING 
TOPOLOGIES 

Depending  on  regional  presence,  network  applications,  and 
business  growth  scenarios,  companies  are  deploying  a 
variety  of  topologies  to  serve  thel-  Asia  Pacific  communica- 
tions needs.  Some  firms  are  content  with  simple  star 
configuration  networks,  sending  regional  low-speed  data 
into  a  simple  hub  with  a  single  high  bandwidth  circuit 
across  the  Pacific,  complemented  by  IDDD  for  voice  and 
fax.  Other  companies,  dependent  on  transaction  processing, 
heavy  file  transfer,  or  fmancial  data  management,  are  more 
inclined  to  duplicate  domestic  information  systems 
architectures  with  complex,  redundajit  network  topologies. 

Many  regional  networks  have  grown  up  in  piecemeal 
fashion:  circuits  are  added  when  new  offices  or  factories 
require  direct  communications  with  headquarters,  with  little 
consideration  for  a  regional  plan.  The  result  may  be  an 
inefficient,  hodgepodge  network.  As  traffic  to  and  within 
the  region  increases,  weaknesses  in  design  become  apparent. 
Today  a  wave  of  companies  are  seeking  to  achieve  better 
financial  and  technological  economies  and  closer  integration 
with  U.S.  and  European  systems  through  network  redesign. 

At  the  strategic  level,  firms  need  to  determine  what  degree 
of  support  and  compatibility  is  required  for  Asia  Pacific 
networ?c  sites.  Many  companies  are  establishing  global 
management  systems  with  consistent  hardware  platforms 
comprised  of  muxes,  moderns  and  front  end  processors. 
This  continuity  comes  at  a  cost.  Creating  a  universal 
management  environment  may  require  significant  upgrade 
of  existing  equipment,  and  a  **highest  common  denomina- 
tor** approach  may  not  necessarily  be  the  most  appropriate 
solution  for  the  firm's  Asian  business  activity.  Similarly, 
the  high  cost  of  trans-Pacific  circuits  can  make  replicating 
domestic  network  performance  levels  for  redundancy  or 
quick  response  brutally  expensive. 

For  example,  a  company  may  be  formalizing  its  domestic 
U.S.  solutions  for  LANAVAN  integration,  but  in  Asia, 
where  PC  and  LAN  penetration  is  limited,  the  bandwidth 
support  and  processing  power  may  not  be  needed.  With  no 
overlap  in  time  zones  between  regional  offices  and  head- 
quarters, voice  traffic  may  still  ride  on  the  corporate 
backbone  (rather  than  on  a  VPN).  VPNs  will  become 
increasingly  valuable  options  for  intcr-rcgional  voice  traffic 


in  the  future,  as  KDD,  Singapore  Telecom,  C&W,  AOTC 
and  the  US  carriers  broaden  their  service  portfolios.  Some 
fums  use  international  800  circuits  to  provide  field  employ- 
ees dial-access  to  VPN  nodes  in  the  U.S.,  thereby  achieving 
some  VPN  fxmctionality  without  paying  for  stiff  VPN  access 
costs. 

An  MNC's  fundamental  data  processing  strategy,  expecta- 
tions for  network  management,  and  overall  network 
flexibility  also  impact  regional  enterprise  network  planning 
options.  Some  companies,  striving  to  achieve  better  MIS 
economies  through  consolidation  of  data  centers,  may 
attempt  to  harness  **night  MIPs"  on  home-office  comput- 
ers. A  subsidiary  in  Thailand,  for  example,  may  poll  a 
mainframe  in  Texas  during  the  Pacific  business  day  when 
the  machine  is  xmderutilized  —  consolidating  control  at 
headquarters  and  reducing  regional  support  costs.  Harness- 
ing U.S.  or  European  processing  facilities  generally  implies 
bigger  network  transport  capacity,  which  is  costly,  and 
which  demands  a  high  degree  of  resiliency  and  reliability 
from  international  circuits.  Both  factors  tend  to  make 
communications  managers  nervous.  In  countries  with  spotty 
quality  records,  a  top-down  MIS  strategy  can  produce 
considerable  dread  in  the  field. 

Network  management  is  another  bogeyman  in  the  planning 
process.  Larger  fums  have  begun  to  implement  **follow- 
the-sun"  network  monitoring,  where  separate  U.S., 
European  and  Asian  control  centers  rotate  responsibility  for 
viewing  the  entire  network  during  the  local  business  day, 
and  hand  over  control  as  the  business  day  rises  in  the  next 
hemisphere.  American  users  accustomed  to  a  high  degree  of 
visibility  into  carrier  facilities  —  such  as  real-time  status 
monitoring,  fault  isolation,  trouble  ticket  reporting,  and  so 
forth  —  fmd  little  to  work  with  from  any  of  the  major  Asian 
carriers.  Today  users  depend  chiefly  on  existing  mux  and 
modem  element  management  systems.  With  the  introduc- 
tion of  DACS  overlay  networks,  carriers  are  capable  of  a 
higher  order  of  network  management  on  PLCs,  but  this 
functionality  and  control  is  not  shared  directly  with  users; 
the  big  regional  service  providers  are  not  inclined  to  grant 
users  virtual  access  to  the  carrier  network  management 
platforms,  as  in  AT&T's  Accumaster  or  BT's  Concert. 

A  further  consideration  for  users  is  flexibility.  If  the 
regional  business  strategy  is  in  flux,  and  for  many  compa- 
nies it  is,  the  network  may  need  to  accommodate  unpredict- 
able traffic  from  new  manufacturing  or  production  sites,  or 
sudden  changes  in  topology  resulting  from  acquisitions.  At 
the  same  time,  future  requirements  may  demand  a  full-mesh 
network,  and  the  architecture  may  need  to  be  engineered 
with  future  distributed  processing  and  distributed  support  in 
mind. 

As  in  domestic  systems,  carrier  switched  services  play  an 
important  role  in  regional  enterprise  networks.  Companies 
expecting  to  use  ISDN  -  as  an  architectural  option,  or  for 
private  leased  circuit  back-up  -  will  find  interoperability 
problems  between  even  the  most  advanced  countries.  Hong 
Kong  and  Singapore,  the  countries  with  the  highest  ISDN 


penetration  (as  a  percentage  of  total  lines),  have  difierent 
ISDN  signalling  environments,  and  neither  sees  it  in  its 
interest  to  ensure  smooth  compatibility  with  the  other.  In 
contrast  to  Europe,  where  carriers  are  working  together  to 
resolve  variations  in  ISDN  standards  to  achieve  greater 
cohesiveness,  Asian  carriers  with  competitive  pressures 
haunting  are  not  acting  quickly. 


5.0  SAMPLE  NETWORKS 

Companies  develop  unique  topologies  to  support  regional 
networks,  and  the  following  examples  illustrate  three  basic 
designs. 

A  simple  and  reliable  network  topology,  in  this  case 
supporting  a  major  hotel  chain,  is  engineered  for  both  high 
redundancy  and  maximum  flexibility.  The  architecture  is  a 
physical  ring  (see  figure  1),  linking  the  U.S.  with  Japan, 
Hong  Kong,  Singapore  and  Australian,  and  back  again  to 
the  States. 

Redundancy  is  high  because  traffic  ci- 1  be  routed  in  either 
direction  on  the  backbone  circuits.  Under  normal  operating 
conditions,  primary  traffic  from  Singapore  to  points  south 
flows  through  Australia,  and  primary  traffic  from  Hong 
Kong  north  flows  through  Japan;  the  circuit  between 
Singapore  and  Hong  Kong  is  largely  quiescent.  All  sites  on 
this  network  have  the  same  relative  importance,  and  the 
probability  of  failure  on  a  link  is  the  same  at  each  node.  As 
designed,  the  system  can  tolerate  any  single  circuit  fault. 

Flexibility  was  a  central  consideration  in  the  design  for  two 
reasons:  the  locations  of  the  reservation  offices  are  subject 
to  change,  and  the  company's  plans  for  new  hotels  are 
dynamic,  with  many  projects  pending.  By  establishing  a 
stable  backbone,  adding  or  deleting  sites  is  straightforward. 
Companies  that  cannot  be  certain  of  the  full  scope  of 
business  operations  need  to  devise  an  architecture  that 
allows  flexibility  without  significant  penalty. 

Figure  I 


Another  common  network  configuration  is  for  firms  to  run 
dedicated  circuits  into  Japan,  which  often  has  special  irafl^.c 
demands  and  applications  support  requirements,  plus  a 
separate  star-hub  network  serving  other  areas  in  the  Pacific. 

Figure  2  below  shows  the  network  schematic  for  a  large 
conglomerate.  The  Japan-U.S.  traffic  is  routed  over 
fractional  Tl  circuits  (256  kbps)  to  a  site  near  the  U.S. 
headquarters  data  center,  and  redundant  routing  is  available 
between  Japan  and  the  southeast  Asia  network  node  in  the 
event  of  a  serious  network  outage.  The  Hong  Kong-U.S. 
route  terminates  at  a  second  site  near  the  headquarters  for 
security.  Hong  Kong  is  the  primary'  feeder  site  for  central 
and  south  Asia,  funnelling  traffic  from  13  countries  on 
separate  64  kbps  circuits. 

Interestingly,  because  of  the  time  zone  differences  between 
Asia  and  North  America,  peak  daytime  traffic  within  Asia  - 
for  instance,  between  Japan  and  Hong  Kong,  which  for  this 
firm  is  a  high  volume  corridor  -  can  be  routed  via  the  U.S. 
^  over  the  fast-packet  (frame  relay)  mux  network,  more 
cheaply  than  though  direct  IDDD  dialing.  The  reverse 
scenario  from  the  U.S.  to  Asia  applies  as  well,  whereby 
routing  domestic  U.S.  calls  through  the  corporate  network  - 
via  Asia  -  is  in  some  instances  less  expensive  than  dialing 
over  a  domestic  U.S.  VPN. 

Some  companies  administer  circuits  to  Japan  as  a  discrete 
sub-network,  with  connectivity  to  a  second,  southeast  Asian 
hub  only  for  backup. 

Figure  2 


A  third  scenario,  supporting  extensive  manufacturing,  sales 
and  component  sourcing  operations,  is  engineered  for  high 
volume  data  and  video  conference,  with  diverse  routing 
throughout.  Trans-pacific  circuits  from  Japan  arc  twin  128 
kbps  lines,  terminating  at  separate  domestic  sites.  Second- 
ary circuits  from  Hong  Kong  and  Australia  use  only  64 
kbps.  The  company  believes  that  the  64  kbps  capacity  will 
double  by  year-end  1993  (and  that  the  1 28  kbps  channels 
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will  grow  to  192  kbps  or  more),  mainly  because  of  increased 
traffic  accelerated  by  the  deployment  of  TCP/IP-based 
applications.  The  company  has  a  nimsber  of  data  centers 
throughout  the  region,  though  Singapore  acts  as  a  client/ 
server  hub 


Figure  3 


While  each  network  has  unique  characteristics,  some 
common  themes  are  apparent,  for  terminal  applications  in 
four  difTercnt  countries:  India,  Indonesia,  Malaysia  and 
Thailand.  Hong  Kong  is  a  hub  for  the  Philippines  and  three 
locations  in  mainland  China,  which  are  triangulated  with 
domestic  leased  lines  —  a  complex  matter  in  the  People's 
Republic.  Most  countries  on  the  network  have  Tl/El  access 
domestically. 

After  analyzing  the  local  competitive  environment  and 
internal  traffic  requirements,  each  firm  identified  the  need 
for  a  physical  ring,  and  the  network  topologies  reflect  their 
respective  variations.  The  hotel's  operations  are  distributed 
evenly  throughout  the  region,  the  conglomerate  has 
considerable  traffic  between  its  two  primary  hubs,  and  the 
manufacturer  has  immense  requirements  in  Japan.  The 
manufacturer  added  smaller  backup  circuits  for  key  sites, 
while  the  hotel  chain  built  in  backup  capability  with  a 
stable,  reliable  configuration. 


6.0  HUBBING  OPTIONS 

Selecting  an  Asian  hub  site  has  become  a  dark  science.  The 
options  used  to  be  simple,  if  only  because  they  were  so 
limited.  Firms  had  facilities  in  Japan  and,  separately,  a  hub 
for  the  rest  of  Asia  in  Hong  Kong.  With  the  profound, 
consistent  growth  in  Asia's  economies,  the  dynamics  of 
regional  trade  arc  shifting,  and  with  them,  the  need  for  more 
flexible  networking  arrangements.  Singapore  is  now  the 
gateway  to  the  vibrant  ASEAN  region,  Australia  is  claiming 
its  place  in  the  Pacific  Rim,  and  even  the  stalwart  PTTs  in 
Korea  and  Taiwan  have  begun  to  recognize  that  the 


continued  growth  in  national  wealth  depends  on  liberaliza- 
tion of  telecoms  solutions  for  large  users.  Competition 
among  countries  —  and  not  merely  among  carriers  ~  makes 
the  choice  tangled.  Government  tax  concessions  and  R&D 
incentives  are  bandied  about  in  the  same  breadth  as  leased 
circuit  break-even  economies  and  processable  packet  size. 

Sorting  through  hubbing  options  is  complicated,  and  no 
reliable  rules  apply.  Likely  hub  sites  may  be  management 
offices  or  large  manufacturing  facilities,  though  network 
hub  technology  sometimes  resides  at  an  entirely  indepen- 
dent location.  As  the  preceding  section  showed,  companies 
will  often  use  a  hierarchical  network  of  primary  hubs  (where 
multiple  circuits  or  a  regional  data  center  resides),  and 
secondary  hubs  (for  redundancy,  low  volume  traffic  routing, 
or  regions  with  new  business  development).  Head  office 
politics  sometimes  play  a  big  role.  The  need  to  establish  a 
local  **showcase"  office  can  outweigh  traditional  network- 
ing concerns  such  as  traffic  patterns,  technical  support, 
circuit  costs,  and  so  forth.  Hong  Kong  is  still  the  preferred 
hub  location  measured  in  terms  of  toal  regional  network  hub 
sites,  with  Singapore  nipping  after  its  heels;  Japan  and 
Australia  are  scrambling  to  expand  minority  shares. 

Assessing  infrastructure  fundamentals  in  each  country  is 
critical.  Tables  1  and  2  identify  a  few  general  parameters 
that  need  to  be  taken  into  consideration;  competitive  access 
and  flexible  interconnection  are  especially  important.  Users 
learn  quickly  which  regulations  are  **rear\  and  which  can 
be  stretched  or  broken.  Only  Japan  and  Hong  Kong  have 
direct  fiber  links  and  diverse  fiber  routing  with  North 
America.  Singapore  has  just  recently  gained  fiber  connec- 
tivity via  Brunei,  but  Australia  will  not  have  optical  links 
until  late  1993.  Additional  considerations  include  terminal 
interconnection  procedures  and  restrictions;  direct  access  to 
satellite  facilities,  earth  station  ownership;  and  local 
defmitions  for  '*group  VANs"  and  circuit  reuse  or  resale. 

Generally  speaking,  circuit  pricing  remains  the  weightiest 
concern  in  hub  site  selection.  The  cost  of  inter-regional 
circuits  are  characteristically  equal  to  or  only  marginally 
less  expensive  than  trans-Pacific  Routes,  and  aggregate 
discounts  have  been  a  strong  incentive  for  establishing  a 
hub.  Carriers  in  Hong  Kong,  Singapore,  Japan  and  Australia 
all  offer  volume  and  aggregate  circuit  pricing  schemes. 
Most  are  encouraging  migration  to  digital  circuits  and 
considerable  economies  can  be  achieved  at  higher  line 
speeds;  64  kbps  DSO  channels  have  become  the  basic 
building  blocks  of  regional  enterprise  backbone  networks. 
Countervailing  accepted  logic  (at  least  as  it  is  espoused  by 
the  U.S.  carriers),  the  U.S.-to-anywhere  portion  of  an  Asian 
network  is  not  necessarily  the  cheapest  leg  of  the  journey. 
See  Table  3. 


7.0  HUB  CHOICES 

Hong  Kong,  still  very  much  the  Pearl  of  Asia,  has  long  been 
the  preferred  regional  networking  center,  and  commands 
some  60%  market  share  of  Asian  MNC  hubs.  Uncertainly 
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Table  I :  Regulatory  Matrix 

8  Largest  Asia/Pacific  Market 
(ranked  by  degree  of  ilberalization) 
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Private 

Private 

Foreign 
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Satellite 

Shared 

Private 
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Voice 
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New  Zealand 
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o 
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• 
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Korea 
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o 
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• 

o 

Singapore 

o 

o 

• 

• 

o 

• 

• 

Taiwan 

• 

• 

• 

• 

• 

• 

• 

PRC 

• 

• 

• 

• 

• 

• 

• 

o=yes 


•  =no 


Table  2:  Key  Factors 

Main  Hubbing  Destinations 
(Ranked  by  User  Preference) 


Country 

Gov't 
Support 

Corporate 
Tax  Rate 

Individual 
Tax  Rate 

lnt*l 
Fiber 

Fiber  Route 
Diversity 

IPLC 
Delivery 

F.M. 
Users 

Hong  Kong 

No 

16.5% 

15% 

2Q90 

3Q90 

6  wks 

>I60 

Singapore 

High 

10%.  31% 

33% 

IQ92 
(Brunei) 

2Q93 

6  wks 

>50 

Japan 

No 

51.4% 

65% 

2Q89 

3Q9I 

16  wks 

>20 

Australia 

Medium 

39% 

48.25% 

IQ93 
(NZ) 

4Q94 

12  wks 

<20 

over  the  Colony's  political  future  after  its  June,  1997 
reunification  with  the  PRC  leaves  some  communications 
managers  wondering  if  their  investments  will  be  safe. 
Several  firms  have  pulled  hubs  out  of  Hong  Kong  in  the  past 
year,  notably  Reuters  and  Federal  Express,  but  they  are 
clearly  the  exception  to  the  rule.  Most  China  watchers 
concur  that  the  changes  pending  in  Hong  Kong  are  likely  to 
be  more  cultural  and  political  than  economic:  few  believe 
that  the  transition  of  sovereignly  will  impact  foreign 
business  operations  in  a  material  way.  Popular  opinion 
actually  maintains  that  because  Hong  Kong  is  the  undis- 
puted gateway  to  China,  the  importance  of  Hong  Kong  will 
actually  increase,  as  the  economy  on  the  mainland  continues 
to  boom.  It  will  retain  this  role,  however,  only  if  the 
political  row  between  Britain  imd  China  over  the  interpreta- 


tion of  the  Basic  Law  is  resolved  amicably. 

Of  more  immediate  concern  to  network  managers  in  Hong 
Kong  is  soaring  inflation  (perhaps  13%  in  1992),  extremely 
high  staff  turnover,  and  escalating  technical  staff  salaries 
and  bonuses.  At  the  same  time,  the  advantages  of  Hong 
Kong  remain:  general  business  practices  are  highly 
efficient,  and  the  local  telephone  company.  Hong  Kong 
Telephone,  is  highly  responsive  to  NfNC  planning  needs. 
Further,  taxes  are  lowest  in  the  region:  1 6.5%  for  corpora- 
tions, 15%  for  individuals. 

Whereas  Hong  Kong  is  the  gateway  to  China,  Singapore  is 
the  window  on  ASFAN  (Singapore,  Indonesia,  Malaysia, 
Philippines,  Thailand  and  Brunei).  As  such,  many  compa- 
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Table  3 

64  kbps  Half-Circuit  Pricing 
($US  Dollars  per  month  as  October,  1992) 


HKTI 

ST 

KDD 

AOTC 

AT&T 

HKTI 

0 

5125 

4100 

5125 

5157 

ST 

5250 

0 

5250 

5250 

5500 

KDD 

4830 

4830 

0 

4830 

4830 

AOTC 

6408 

6408 

6408 

0 

6408 

AT&T 

7400 

8400 

7400 

8050 

0 

Notes:  All  tariffs  are  for  submarine  cable  circuits,  and  are  subject  to  volume  and  negotiated 
discounts.  New  fiber  optic  cables  connecting  Hong  Kong-Singapore-Australia,  expected  to 
be  in  service  late  in  the  first  half  of  1993,  will  reduce  rates  up  to  20%  next  year.  AT&T 
rates  are  to  New  York  City. 


nies  are  designing  networks  to  leverage  the  advantages  of 
each  site. 

Singapore  is  actively  courting  hubbing  business,  hoping  to 
capitalize  on  the  perceived  political  instability  in  China  — 
and  the  **dirty,  disorderly  and  crime-ridden"  qualities  of 
Hong  Kong  life.  Singapore  seems  intent  on  becoming  the 
Switzerland  of  Asia,  a  manicured,  tightly  managed  financial 
center  with  calculating  government  oversight.  Of  the  four 
major  hub  sites,  Singapore  has  by  far  the  most  aggressive 
government  incentive  programs  for  attracting  business, 
coordinated  by  its  Economic  Development  Board  and 
National  Computer  Board.  Firms  can  obtain  generous  tax 
holidays  for  committing  to  R&D  and  local  investment. 

While  Singapore  Telecom  has  long  shouldered  a  reputation 
for  inflexibility,  the  tide  may  be  changing.  The  recent 
corporatization  of  the  carrier  suggests  that  it  has  the 
potential  to  become  more  sensitive  to  the  market,  both  at 
home  and  abroad.  Singapore  has  the  most  successful  EDI 
network  in  Asia,  managed  by  ST  subsidiary  Singapore 
Network  Systems.  Like  Hong  Kong,  Singapore  has  high 
technical  staff  turnover  and  fast  rising  salaries. 

As  the  most  powerful  economy  in  Asia,  the  largest  fmancial 
center,  and  the  country  with  the  highest  volume  of  inbound 
and  outbound  traffic,  Japan  is  also  a  critical  hub  site  for 
Asia.  The  difficulty  of  establishing  facilities  is  cost.  While 
international  tariffs  out  of  Japan  have  become  competitive 
with  regional  counterparts,  the  general  costs  of  doing 
business  locally  has  not.  High  real  estate,  technical  support 
and  labor  rates  far  exceed  any  other  region  in  the  world.  On 
the  up  side,  Japan  has  extensive  competition  in  services 
provision,  and  technical  standards  are  unparalleled. 
Companies  bound  to  Japan  have  begun  to  move  data  centers 
and  network  control  centers  to  suburban  locations,  south 
along  Tokyo  Bay  and  to  Yokohama,  to  defray  exorbitant 
overhead  expenses  in  Tokyo. 
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Australia  has  intensified  its  bid  to  become  a  regional 
hubbing  anchor,  underscoring  the  national  commitment  to 
the  economies  of  the  Pacific;  Australia's  trade  with  Asia 
now  exceeds  that  with  North  America  and  Europe.  The 
government  offers  modest  tax  and  investment  concessions, 
incentives  which  help  mitigate  the  high  standard  corporate 
tax  rate  of  39%  (the  maximum  rate  for  individuals  is  over 
48%).  Extensive  fiber  facilities  into  Australia  will  not  be 
available  until  1994,  but  good  satellite  coverage  is  in  place 
today.  Some  user  questions  how  Australia,  some  4,500 
miles  distant  from  both  Hong  Kong  and  Tokyo,  could  serve 
as  a  hub.  In  the  reality  of  information  networks,  however, 
regional  physical  distances  are  arguably  irrelevant.  AOTC 
is  clearly  the  dominant  carrier  in  Australia,  though  Optus, 
the  newcomer  led  by  BellSouth,  v/ill  be  sure  to  concentrate 
on  attracting  MNC  customers  from  its  home  territory  in  the 
U.S. 

Both  Malaysia  and  Taiwan  hope  to  become  popular 
corporate  network  hub  sites.  Malaysia  is  situated  strategi- 
cally in  ASEAN's  * 'growth  triangle''  and  government 
plaimers  believe  that  Kuala  Lumpur  can  rival  Singapore  as 
the  local  of  choice  for  regional  headquarters.  Market 
liberalization  is  encourgaing  entrepreneurial  access  carrierss 
such  as  Information  Networking  Corporation  (INC)  and 
Time  Engineering,  and  Telekom  Malaysia  is  keen  to  captiu^e 
international  revenues  it  is  losing  to  Singapore. 

Taiwan  is  posied  for  fundemental  market  restructuring  in 
1993,  beginning  with  corporatization  of  the  national  carrier, 
the  Directorate  General  of  Telecommunications  (DOT),  and 
redefinition  of  network  access  parameters  and  opportunities 
for  value-added  services.  With  foreign  reserves  topping  $80 
billion,  the  world's  eigth  largest  stock  exchange,  and  a 
government  eager  to  earn  political  recognition  to  match  its 
economic  might,  Taiwan  will  soon  cultivate  a  broader 
regional  presence  in  telecommunications. 


8.0  CONCLUSION 


Because  competition  for  corporate  traffic  among  countries  is 
so  intense,  users  designing  networks  in  Asia  are  in  an 
excellent  position  to  negotiate  tariff  discounts  and  special 
treatment  for  local  operations.  In  addition  to  pricing 
flexibility  on  published  and  group  discount  tariffs,  users  can 
bargain  for  circuit  service  level  agreements,  traffic  engi- 
neering studies  (which  may  sometimes  be  obtained  for  free), 
tax  concessions,  and  favorable  terms  for  facilities  manage- 
ment. 

By  the  mid-1990s,  basic  public  networking  facilities  in 
Asians  largest  information  ports  will  be  comparatively 
eqiial»  and  even  variances  in  circuits  pricing  will  cease  to  be 
a  significant  factor.  Real  differentiation  will  lie  in  network 
management  and  outsourcing  capability,  labor  costs,  and 
local  lifestyle.  Firms  prepared  to  take  advantage  of  Asia*s 
ever-expanding  riches  can  look  forward  to  increasingly 
varied  and  robust  regional  networking  solutions. 


Ken  Zita  is  a  Partner  at  Network  Dynamics  Associates, 
Inc.,  a  telecommunications  consulting,  market  research,  and 
private  network  design  firm  with  head  offices  in  New  York 
Cily.  Mr.  Zita  has  followed  Asian  telecommunications 
since  1985,  and  recently  spent  three  months  in  Thailand, 
Malaysia  and  Indonesia  examining  markets  for  advanced 
networking  services. 
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WARC-92  AND  THE  IMPLICATIONS 
FOR  DIGITAL  AUDIO  BROADCASTING 
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Broadcasting  Regulation  Branch 
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L  ABSTRACT 

The  digital  technology  on  which  computers  is  based  has  been  applied  to  audio  broadcasting,  making  it  possible  for  the 
first  time  to  receive  CD-like  quality  in  the  difficult  portable  and  mobile  environment.  WARC-92  allocated  frequency 
bands  for  providing  digital  audio  broadcasting  services  from  satellite  and  terrestrial  transmitters,  clearing  the  way  for 
selecting  an  appropriate  digital  audio  broadcasting  system.  The  implications  of  the  decisions  reached  at  WARC-92  for 
digital  audio  broadcasting  and  its  implementation  are  highlighted. 


2.  INTRODUCTION 

The  arrival  of  compact  disks  and  digital  audio  tapes  has 
given  radio  broadcasters  sources  of  programme  material 
having  very  high  technical  quality.  Until  recently 
broadcasters  were  resigned  to  the  notion  that  they  could  not 
deliver  the  same  technical  quality  to  listeners  due  to  the 
limitations  of  AM  and  FM  technology  and  the 
characteristics  of  the  transmission  path.  However,  with  the 
advent  of  digital  broadcasting  which  utilizes  similar 
technology  to  that  employed  by  compact  disks  and  digital 
tapes,  the  door  was  opened  for  AM  and  FM  broadcasters  to 
overcome  the  technical  limitations  and  join  the  age  of 
Digital  Audio  (or  radio)  Broadcasting  (DAB). 

DAB  received  a  big  boost  at  WARC-92.  One  item  on  the 
agenda  of  the  WARC  was  to  consider  the  allocation  of  a 
frequency  band  for  the  broadcasting-satellite  service  (sound) 
in  the  frequency  range  of  500-3000  MHz,  including  the 
accommodation  of  complementary  terrestrial  sound 
broadcasting  uses  within  this  allocation.  After  deliberations 
which  extended  over  a  month  the  Conference  decided  on  an 
iillocation. 

3.  WARC-92 

The  term  *  WARC-92 refers  to  the  Worid  Administrative 
Radio  Conference  which  was  concluded  in  Mdlaga- 
Torremolinos,  Spain  on  March  3,  1992.  Such  international 
conferences  are  held  periodically  to  make  major  decisions 
regarding  the  use  of  the  frequency  spectrum  and  satellite 
orbits.  It  is  only  through  the  agreement  of  member 
administrations  that  there  can  be  order  in  the  use  of 
radiocommunications.  WARCs  are  administered  by  the 
International  Telecommunications  llnion  (ITU),  based  in 
Geneva,  Switzerland. 

In  addition  to  WARCs,  the  ITU  oversees  other  activities 
among  wliich  iire  tlic  activities  of  an  important  committee, 
the  CCIR  (Comite  Consultatif  International  des 
Radiocommunications).  Member  administrations  develop 
Reports  and  Recommendations  primarily  on  technical 


matters,  with  the  objective  of  allowing  radiocommunication 
services  to  be  provided  in  an  environment  essentially  free 
from  interference.  The  CCIR  played  an  essential  role  in 
preparing  for  WARC-92,  producing  an  important  Report 
which  served  as  the  technical  basis  for  the  Conference. 

4.    WARC-92  DECISIONS  ON  DAB 

There  was  unanimous  agreement  at  the  WARC  that  digital 
audio  broadcasting  was  needed,  and  there  was  general 
agreement  on  typical  technical  characteristics.  But  beyond 
this,  agreement  on  a  frequency  band  was  very  difficult. 
The  major  problem  was  that  the  frequency  range  in 
question,  500-3000  Mhz,  is  being  utilized  by  viu-ious 
services  in  various  countries,  thus  there  was  reluctance  to 
a  lesser  or  greater  degree,  to  introduce  a  new  service.  In 
addition,  there  were  several  implementation  concepts  of 
DAB.  Some  countries  considered  satellite  only  services, 
others  terrestrial  only,  others  needed  satellite  and  terrestrial 
in  the  same  band  while  others  found  it  more  convenient  to 
implement  satellite  and  terrestrial  services  in  different 
bands.  In  several  of  these  combinations  two  grades  of 
service  were  proposed;  one  having  excellent  grade 
equivalent  to  compact  disks  and  the  other  having  lower 
quality  grade  which  would  be  more  economical  and  faster 
to  implement. 

After  numerous  discussions  and  compromises,  the  following 
was  agreed  upon  for  satellite  and  terrestrial  DAB: 

a.  The  band  1452  -  1492  MHz  (L-Band)  was  allocated 
on  a  world-wide  basis  except  that, 

b.  the  USA  indicated  by  footnote  that  ii  would  use  the 
band  2310-2360  MHz  (part  of  the  S-Band)  instead. 
India  joined  in  thi.s  footnote  in  addition  to  tlie  L- 
Band. 

c.  Some  countries  designated  by  footnote  the  band 
2535-2655  MHz  (another  part  of  the  S-Band)  for 
DAB  use  in  addition  to  the  allocation  at  L-B;md. 
Those  countries  are  Belarus,  China,  India,  Japan, 
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Korea,  Pakistan,  Russia,  Singapore,  Sri  Lanka, 
Thailand  and  the  Ukraine. 

d.  A  Resolution  (C0M4/W,  now  Resolution  528)  was 
adopted  which  calls  for  a  World  Administrative 
Radio  Conference  to  be  held  not  later  than  1998  to 
plan  and  rationalize  the  use  of  DAB  in  these  bands. 

Another  Resolution  was  adopted  in  response  to  the  desire 
by  some  countries  to  explore  the  VHF  band  for  terrestrial 
DAB.  This  Resolution  (COM  5/10,  now  Resolution  527) 
calls  on  the  CCIR  to  undenake  the  relevant  technical 
studies  associated  with  terrestrial  DAB,  focusing  primarily 
on  the  VHF  broadcasting  bands,  and  requests  consideration 
of  placing  on  the  agenda  of  a  future  conference,  the  subject 
of  terrestrial  VHF  digital  sound  broadcasting  for  Region  1 
countries  and  interested  countries  in  Region  3. 

In  addition,  several  countries  suggested  that  future  systems 
might  not  be  limited  to  the  geostationary  satellite  orbit, 
especially  in  high  latimde  areas.  Since  non-geostationaiy 
satellite  orbits  had  not  been  studied  in  detail.  Resolution 
(GT-PLEN/2,  now  Resolution  522)  was  adopted  asking  the 
CCIR  to  study,  inter  alia,  the  characteristics  of  the  GSO  and 
non-GSO  for  satellite  DAB. 

Finally,  because  of  the  impact  that  the  broadcasting  satellite 
service  would  have  on  existing  services,  a  number  of 
administrations  have  elected  to  limit  the  DAB  services  to  a 
secondary  status  until  the  year  2007.  This  is  one  of  several 
means  available  for  allowing  sufficient  time  for  existing 
services  to  phase  out  their  operations. 

The  administrations  which  chose  an  additional  band  at 
2535-2655  MHz  (c.  above)  have  the  option  to  also  use  the 
1452-1492  MHz  band.  Indeed,  the  USA  may  also  be  able 
to  obtain  the  option  to  use  the  1452-1492  MHz  band  at 
some  point  in  the  future  by  seeking  the  agreement  of 
neighbouring  administrations. 

Since  all  three  frequency  bands  are  currently  used  by  most 
administrations  for  other  services,  there  was  the  need  to 
provide  for  an  orderly  transition  to  the  broadcasting  service. 
Resolution  528  therefore,  calls  for  a  competent  conference, 
to  be  held  preferably  by  1998,  to  plan  the  broadcasting- 
satellite  service,  develop  procedures  for  the  coordinated  use 
of  complementary  terrestrial  broadcasting,  and  review 
criteria  for  sharing  with  other  services.  In  the  interim, 
terrestrial  and  broadcasting-satellite  systems  would  have  to 
be  successfully  coordinated  with  other  administrations.  Until 
the  future  conference  has  been  convened,  broadcasting- 
satellite  systems  are  restricted  to  the  upp>er  25  MHz  of  these 
bands,  subject  to  successful  coordination  with 
administrations  in  accordance  with  the  procedures  described 
in  Resolution  33  of  the  Radio  Regulations. 

5.       IMPLICATIONS    FOR    DIGITAL  AUDIO 
BROADCASTING 

Now  that  WARC-92  has  dealt  with  the  frequency  band 


issue,  the  next  major  challenge  is  the  selection  of  a  DAB 
system  standard  and  the  preparation  for  tlie  1998  WARC 
identified  in  Resolution  528.  For  much  of  what  follows  the 
discussion  focuses  on  systems  that  might  be  introduced  in 
the  new  L-Band  and  S-Band  frequencies  which  are  the 
subject  of  that  conference.  Systems  providing  excellent 
CD-like  quality  will  be  addressed,  it  being  recognized  that 
others  with  lower  quality  to  meet  specific  applications  could 
be  derived  from  these  systems  or  designed  separately. 
During  the  preparations  many  common  domestic  issues  will 
be  considered  by  administrations  and  the  results  submitted 
to  the  CCIR  for  global  harmonization  and  consensus.  Some 
of  these  issues  are  described  herein. 

5.1    System  Standardization 

With  the  new  broadcasting  bands,  we  have  the  rare 
opportunity  to  select  a  new  system  rather  than  follow  the 
usual  practice  of  trying  to  modify  and  improve  an  existing 
system.  It  is  also  convenient  and  economical  to  choose  one 
standard  which  could  be  used  for  terrestrial  and  satellite 
services.  What  characteristics  should  tlie  system  have, 
knowing  that  we  will  likely  have  to  live  with  the  selection 
for  decades  to  come? 

CCIR  Recommendations  774  for  terrestrial  DAB  and  789 
for  satellite  DAB  describe,  among  other  things,  the 
desirable  technical  and  operational  characteristics  and 
capabilities  of  the  high  quality  digital  broadcasting  system 
of  the  future.  The  aim  is  to  have  the  same  or  very  similar 
characteristics  for  both  the  satellite  and  terrestrial  services. 
From  these  Recommendations  it  can  be  concluded  that  the 
essential  characteristics  and  capabilities  of  the  system 
should  include  at  least  the  following: 

technical  quality  must  rival  that  available  from 
compact  disks  so  that  broadcasters  will  be  able  to 
meet  the  growing  expectations  of  the  listening 
public. 

the  high  quality  service  must  be  available  in  moving 
vehicles  which  means  the  system  must  be  capable  of 
dealing  effectively  with  muhi-path  signals, 

the  system  must  use  the  frequency  spectrum  in  m 
efficient  manner. 

it  must  be  technically  feasible  to  use  a  common 
receiver  to  obtain  service  from  all  means  of 
programme  delivery  such  as  can  be  obiauicd  by 
many  configurations  of  satellite  and  terrestrial 
transmitters  and  cable  distribution  networks. 

it  should  provide  the  flexibility  to  transmit  sound 
programmes  with  lower  bit  rates  to  allow  an 
increased  number  of  sound  programmes  at  reduced 
quality  and  as  well  should  permit  a  trade-off 
between  extent  of  coverage  for  a  given  power, 
service  quality,  and  number  of  sound  programmes. 

it  should  have  the  flexibility  to  also  provide 
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supplementary  information  such  as  programme 
related  data  and  value  added  services  with  the 
capability  of  interfacing  to  information  technology 
equipment, 

the  system  must  be  affordable. 

For  the  past  several  years  the  CCIR  has  been  active  in 
reporting  on  studies  and  tests  on  different  methods  of 
providing  DAB  services,  leading  towards  the  selection  of  a 
standard  system,  CCIR  Repons  1203  for  terrestrial  DAB 
and  955  for  satellite  DAB  describe  several  possible  systems, 
including  one  that  has  already  been  developed,  named 
*  Digital  system  A',  otherwise  known  as  'Eureka- 147  \ 

How  close  does  this  Digital  System  A  come  to  meeting  the 
requirements  identified  for  the  future  broadcasting  system? 
Briefly,  consider  the  following: 

•  programme  material  is  analyzed  in  real  time, 
discarding  those  pans  (over  80%)  which  the  human 
ear  cannot  distinguish.  This  goes  a  long  way 
towards  improving  spectrum  efficiency  while 
maintaining  CD-like  quality. 

•  6-12  stereophonic  pairs  are  grouped  together  and 
encoded  in  such  a  way  that,  within  limits,  received 
multipath  signals  reinforce  rather  than  destroy  the 
direct  signal.  This  is  a  powerful  feature  which 
provides  interference  free  reception  in  vehicles  and 
which  allows  repeaters  using  the  same  frequency 
as  the  main  transmitter  to  operate  within  the 
coverage  area  of  the  main  transmitter.  These 
repeaters  are  called  *gap-fillers*  and  'coverage 
extenders'. 

•  for  both  the  terrestrial  and  satellite  cases,  terrestrial 
gap-fillers  can  be  used  to  fill  in  areas  of  difficult 
reception,  allowing  the  use  of  much  lower  power  for 
the  main  transmitter  and  making  the  system  more 
affordable.  In  the  terrestrial  case  it  also  improves 
frequency  reuse  which  is  good  for  spectrum 
efficiency. 

•  coverage  extenders  can  be  used  to  shape  service 
areas  of  terrestrial  systems  and  allow  the  use  of  less 
power  for  the  main  transmitter  which  is  good  for 
spectrum  efficiency. 

For  relatively  small  countries,  the  co-channel 
repeaters  could  be  arranged  to  form  a  single 
frequency  network  which  covers  the  entire  country. 

•  By  keeping  overall  jx>wer  levels  down  an  optional 
mode  of  operation  becomes  available  which 
represents  yet  another  improvement  in  spectrum 
efficiency  in  bands  which  are  practical  for  both 
satellite  and  terrestrial  use.  With  careful  planning  a 
mixed  satellite  Ac  rrestrial  service  can  be  provided  in 
which  terrestrial  stations  use  frequency  blocks  which 


are  not  used  by  the  satellite  service  at  a  particular 
location,  and  vice  versa. 

Most  of  these  features  have  already  been  demonstrated 
using  the  equipment  of  Digital  System  A  which  could  be 
optimized  for  use  at  the  chosen  frequency  bands. 

While  some  other  systems  are  on  the  drawing  boards  and 
perhaps  even  demonstrated  in  laboratories,  they  have  not 
yet  been  proven  in  the  field.  No  doubt  this  year  and  next 
will  see  more  activity  in  this  regard, 

5.2  Optional  Ways  to  Implement  DAB  Service 

The  worldwide  allocation  at  L-Band  and  the  allocation  for 
specific  countries  at  S-Band  provide  for  DAB  use  by  both 
the  terrestrial  broadcasting  service  and  the  broadcasting- 
satellite  service.  Prior  to  WARC-92,  CCIR  studies 
concluded  that  at  a  frequency  near  1,5  GHz,  the  widest 
implementation  tlexibility  would  be  preserved  and  a  range 
of  coverage  options  would  be  provided.  Studies  need  to  be 
carried  out  to  determine  the  practical  use  of  the  S-Band  for 
terrestrial  and  satellite  DAB  by  those  countries  which  have 
this  allocation.  In  any  one  band  however,  administrations 
should  have  the  flexibility  to  implement  satellite  and 
terrestrial  DAB  in  one  or  more  of  the  following  ways: 

provide  a  terrestrial  broadcasting  service  as  a 
prelude  to  a  future  satellite  service, 

provide  a  broadcasting-satellite  service  first  and 
complement  it  later  by  a  terrestrial  service, 

provide  both  of  the  above  services  at  the  same  time. 

When  terrestrial  and  satellite  services  are  to  be  introduced 
at  different  times  careful  planning  will  be  required  in  order 
to  allow  for  the  appropriate  mix  between  satellite  and 
terreatrial  services.  With  the  flexibility  described  above, 
administrations  can  meet  the  need  for  national,  regional, 
and  local  services  all  within  the  same  frequency  band  using 
the  same  receiver.  The  ability  to  use  the  same  receiver  for 
the  reception  of  both  satellite  and  terrestrial  ser\'ices  is  both 
convenient  for  the  consumer  and  cost  effective. 

Generally,  it  would  be  difficult  to  have  a  broadcasting- 
satellite  service  put  into  operation  in  anticipation  of 
listeners  eventually  buying  receivers.  It  seems  easier  and 
more  likely  that  regardless  of  the  ultimate  broadcasting  use, 
terrestrial  systems  will  be  implemented  first.  This  would 
allow  a  build  up  of  receivers  in  the  hands  of  the  public  to 
the  point  where  it  would  become  economically  more 
feasible  to  introduce  a  broadcasting-satellite  service. 

5.3  Questions  for  Administrations 

With  all  the  various  factors  to  consider,  each  administration 
needs  to  determine  for  itself  what  its  needs  are.  Once  the 
public  becomes  aware  of  the  exciting  possibilities  digital 
radio  has  to  offer  the  demand  for  such  ser\'ices  can  be 
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expected  to  grow.  Administrations  need  therefore  to  think 
seriously  about  what  form  of  digital  radio  would  best  meet 
their  needs  so  that  the  appropriate  framework  can  be  put  in 
place  to  achieve  their  objectives.  Even  if  an  administration 
is  not  interested  in  early  implementation,  preparatory  work 
is  necessary  to  preserve  future  options. 

In  this  regard  there  are  some  fundamental  questions  which 
need  to  be  addressed  including: 

Should  digital  radio  be  provided  by  satellite  only,  by 
terrestrial  means  only,  or  a  mix  of  both? 

If  the  service  is  to  be  a  mix  of  satellite  and 
terrestrial  what  should  the  balance  be? 

What  are  the  relative  merits  of  the  available 
frequency  bands  for  the  desired  operation? 

Would  the  digital  service  replace  AM  or  FM,  or  be 
an  add-on  service? 

What  is  the  appropriate  m'jx  of  local,  sub-national, 
and  national  services  and  how  can  this  mix  be  met? 

How  important  is  it  to  have  freedom  from  multi- 
path  degradation? 

Is  high  quality  service  required  or  will  lesser  quality 
do? 

Should  a  satellite  service  be  provided  from  a 
geostationary  or  non-geostationary  orbit? 

What  is  the  best  way  to  minimize  the  impact  on 
existing  services  when  digital  radio  is  introduced? 

5.4   New  Planning  Considerations 

Planning  terrestrial  broadcasting  stations  is  commonly  done 
by  establishing  service  and  protection  criteria  and 
developing  allotment  plans  through  multi-lateral 
negotiations  with  neighbouring  administrations.  However, 
the  fact  that  both  the  satellite  and  terrestrial  services  can  be 
provided  within  the  same  band  raises  some  planning 
situations  which  are  not  normally  encountered.  For 
example,  suppose  that  neighbouring  administrations  want  to 
iT-nlement  DAB  in  the  1452-1492  MHz  band  as  follows: 

Administration  A  wants  to  start  with  a  satellite 
service. 

/  dministration  B  wants  to  start  with  only  a 
terrestrial  service. 

Administration  C  wants  both  a  satellite  and 
terrestrial  service  at  the  same  time. 

For  the  sake  of  this  discussion,  let  us  assume  that  the  DAB 
system  selected  provides  6  stereophonic  services  in 
frequency  blocks  1.5  MHz  wide.   A  40  MHz  allocation 


would  therefore  provide  26  frequency  blocks,  each  1.5  MHz 
in  width. 

At  some  point  in  time  it  will  be  necessary  to  detennine  how 
many  of  the  26  frequency  blocks  are  to  be  used  for  the 
satellite  service  since  provision  should  be  made  for  the 
terrestrial  services  of  administration  B  in  this  exercise. 
Should  administration  B  decide  to  use  more  frequency 
blocks  for  terrestrial  service  than  administrations  A  or  C  it 
should  be  free  to  do  so  provided  such  use  would  also  allow 
the  other  administrations  to  have  their  appropriate  mix  of 
satellite  and  terrestrial  blocks. 

Any  of  the  26  frequency  blocks  which  are  not  identified  for 
the  satellite  service  in  an  area  would  be  used  in  the 
development  of  a  terrestrial  allotment  plan.  Since  such 
terrestrial  allotments  would  not  have  to  cope  with  the 
interference  from  the  spill-over  signals  from  the  satellite 
service  their  power  levels  could  be  quite  modest. 

The  frequency  blocks  identified  for  use  in  the  satellite 
service  would  be  associated  with  particular  geographic 
areas.  To  re-use  the  same  frequency  block  in  the  satellite 
service  may  require  a  large  geographical  sepaiation.  In  a 
mbced  service  concept,  these  same  frequency  blocks  would 
be  re-used  by  the  terrestrial  service  at  locations  between  the 
satellite  service  areas.  This  mixed  satellite/terrestrial 
concept  represents  a  significant  improvement  in  spectrum 
efficiency.  Since  these  terrestrial  stations  would  be 
operating  in  the  presence  of  spill-over  signals  from 
satellites,  careful  planning  would  be  required  to  attain 
usable  sizes  of  service  area  for  the  terrestrial  service. 

5.5   Further  Preparatory  Work 

Traditionally,  terrestrial  broadcasting  services  have  been 
provided  over  a  given  area  by  a  single  high-powered 
transmitter.  This  requires  that  co-channel  stations  be 
separated  by  large  distances,  resulting  in  low  frequency 
re-use.  A  second  disadvantage  is  that  there  are  high  levels 
of  field  strength  in  the  vicinity  of  the  transmitter  and  this 
can  invite  interference  and  other  problems.  The  ability  to 
use  gap-fillers  and  coverage  extenders  in  the  DAB 
terrestrial  service  however,  gives  the  opponuniiy  to  depart 
from  the  conventional  way  of  providing  coverage.  By 
using  a  lower  powered  main  transmitter  and  relying  on  gap- 
fillers  to  fill  in  areas  of  low  signal  strength,  i\n6  on 
coverage  extenders  to  shape  the  periphery  of  the  coverage 
area,  frequency  re-use  can  be  significantly  improved  and 
interference  potential  reduced.  Combining  the  results  of  the 
propagation  and  DAB  system  tests  that  have  been  carried 
out  so  far  has  led  to  the  conclusion  that  at  1500  MHz, 
reliable  DAB  coverage  in  dense  urban,  urban,  suburban,  and 
rural  areas  can  be  achieved  by  using  relatively  low  power. 
No  doubt  S-Band  will  be  similarly  investigated  in  the  near 
future. 

In  the  area  of  satellite  DAB,  once  the  system  standard  has 
been  selected  and  optimized  for  the  appropriate  band  it  will 
be  possible  to  detennine  appropriate  operating  parameters 
and  constraints  to  achieve  the  desired  coverage.  Studies  so 
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far  have  focused  on  the  use  of  broadcasting  satellites 
operating  from  the  geostationary  orbit»  which  is  the  simplest 
case.  As  the  latitude  increases  however,  it  become: 
increasingly  difficult  to  provide  coverage  because 
shadowing  increases  as  the  arrival  angle  decreases. 
Coverage  at  high  latitudes  can  be  achieved  by  placing 
several  satellites  into  highly  inclined  elliptical  (i.e.  non- 
geostationary)  orbits  and  arranging  to  have  them  pass  over 
the  desired  coverage  area  sequentially.  The  use  of  non- 
geostationary  orbits  need  not  be  limited  to  providing 
satellite  service  at  high  latitudes.  Resolution  522  of 
WARC-92,  proposed  that  both  the  geostationary  and  non- 
geostationary  satellite  orbits  be  studied.  The  choice  of  the 
type  of  satellite  orbit  has  a  direct  impact  on  the  required 
operating  parameters. 

One  of  the  tasks  identified  in  Resolution  528  was  to 
determine  criteria  for  sharing  between  DAB  and  other 
services.  Such  criteria  will  give  administrations  the 
necessary  tools  to  assess  the  impact  that  the  introduction  of 
DAB  would  have  on  the  existing  services  and  how  to  best 
plan  to  mr'ce  the  most  efficient  use  of  the  spectrum  in  both 
the  short  and  long  term.  If  sharing  proves  to  be  very 
difficult,  an  alternative  rati  lalization  for  introducing  DAB 
and  minimizing  the  impact  on  existing  services  would  have 
to  be  determined.  Time-phased  introduction  is  one 
approach  which  should  allow  sufficient  time  for  existing 
services  to  be  phased  out  only  whenever  and  wherever 
necessary. 

6.    SOME  DOMESTIC  CONSIDERATIONS 

In  implementing  WARC-92  decisions,  there  are  a  number 
of  domestic  considerations  which  can  come  into  play, 
depending  on  the  actual  broadcasting  use  envisaged,  the 
nature  and  extent  of  existing  services,  and  the  protection 
they  are  to  be  afforded  domestically.  For  example,  Canada 
is  proceeding  to  implement  DAB  at  an  early  date  by  taking 
the  existing  fixed  service  into  account  when  DAB  is 
planned.  All  efforts  will  be  made  to  implement  DAB  in  a 
way  that  delays  the  impact  on  the  existing  services  so  that 
at  many  locations  they  won*t  have  to  vacate  the  band  for  a 
long  time.  While  the  exact  details  on  just  how  this  can  be 
accomplished  have  yet  to  be  worked  out,  something  along 
the  following  lines  could  be  envisioned: 

The  criteria  for  the  operation  of  DAB  services  and 
the  continued  operation  of  existing  services  for  as 
long  as  possible  would  be  set. 

•  When  the  operating  parameters  for  terrestrial  DAB 
are  known  and  the  size  of  service  areas  fixed,  the 
required  geographical  separations  between  various 
DAB  systems  and  existing  fixed  systems  may  be 
determined. 

Once  the  geographical  separations  are  known  an 
allotment  plan  for  terrestrial  DAB  could  be  drawn 
up. 


During  the  implementation  stage,  the  first 
frequencies  to  be  used  for  broadcasting  in  any  area 
will  be  those  which  would  have  the  least  impact  on 
existing  services. 

The  satellite  service  will  be  introduced  when  there 
is  a  sufficient  receiver  penetration  in  the  hands  of 
the  public. 

In  several  cases,  it  may  be  that  existing  services  could 
remain  in  place  for  many  years.  In  other  cases  it  may  be 
that  some  DAB  allotments  would  have  an  associated 
implementation  schedule  which  would  allow  existing 
services  lead  time  to  make  alternative  arrangements  or 
vacate  the  channel  if  there  is  no  alternative.  But  these 
kinds  of  details  have  yet  to  be  worked  out  and  they  are 
unique  to  the  prevailing  situation  in  each  country. 

7.  OTHER  STUDIES 

Aside  from  the  studies  requested  by  Resolution  528  for  the 
future  WARC,  the  CCIR  has  also  been  asked  to  study  the 
feasibility  of  providing  terrestrial  digital  radio  broadcasting 
in  the  VHF  band,  focusing  primarily  on  the  broadcasting 
bands.  Work  has  been  undertaken  in  some  countries  in 
Europe  aimed  at  using  the  FM  band  or  part  of  the  TV  band 
for  DAB.  The  concept  is  to  use  vacant  allotments  or  to 
introduce  temporary  measures  for  digital  use  until  the  FM 
band  is  vacated  for  DAB. 

In  the  USA,  work  is  being  undertaken  to  determine  the 
feasibility  of  allowing  FM  and  AM  broadcasters  the 
opportunity  to  also  provide  a  digital  service  without 
requiring  the  use  of  new  frequency  spectrum.  Several  new 
concepts  have  been  advanced  for  consideration  including  in- 
channel  digital  signals  op)erating  at  lower  power  levels  than 
the  FM  or  AM  signal,  and  digital  signals  occupying 
adjacent  channels.  Testing  of  several  proposed  systems  will 
be  undertaken  by  the  EI  A  throughout  1993.  The  practicality 
of  these  systems  and  the  extent  to  which  they  can  meet  the 
characteristics  and  capabilities  for  digital  radio  given  in 
CCIR  Recommendation  774  should  be  known  bef  re  the 
end  of  the  year. 

8.  CONCLUSIONS 

Although  the  decisions  of  WARC-92  have  cleared  the  way 
for  the  introduction  of  digital  audio  broadcasting  by  both 
terrestrial  and  satellite  means  there  is  clearly  much  more 
work  to  be  done  to  progress  from  the  concept  stage  to  the 
implementation  stage.  Additional  developmental  work  such 
as  the  establishment  of  DAB  stations  in  various  countries  as 
soon  as  possible  would  help  to  provide  the  required  broad 
base  of  information  and  experience  essential  to  other 
administrations  and  the  CCIR. 

Of  particular  importance  is  the  selection  of  a  world-wide 
system  standard  for  DAB.  If  the  appropriate  system  is 
selected,  all  administrations  would  benefit  from  the 
economies  of  scale  and  the  convenience  of  having  one 
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common  receiver.  This  has  been  traditional  in  radio 
broadcasting. 

Reaching  agreement  on  a  worldwide  system  standard  at  the 
October  1993  meetings  of  CCIR  Working  parties  10-1  IS 
and  iOB,  would  provide  a  good  boost  to  the  start  of 
preparations  for  the  1998  WARC. 
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ABSTRACT 

The  purpose  of  this  paper  is  to  describe  the  designs  of  several  satellite  digital  sound  broadcasting  systems  intended  either  for 
domestic  service  to  the  United  States  or  for  regional  or  global  service  involving  the  United  States.  The  systems  are  categorized  according 
to  their  service  requirements,  including  service  area,  receiver  size,  mobility  and  cost  constraints,  and  the  number,  type  and  fidelity  of  audio 
programs  to  be  provided.  The  nature  of  the  relationship  between  service  requirements  and  the  regulatory,  environmental  and 
technological  aspects  of  system  design  are  described  both  in  general  and  for  each  of  the  specific  systems  considered. 


1.  INTRODUCTION 

As  with  any  satellite  radiocommunication  system,  the 
factors  that  control  the  design  of  a  satellite  sound  broadcasting 
system  can  be  divided  into  four  categories: 

•  Service  requirements 

-  broadcast  service  area  and  intended  audience 

-  receiver  size,  mobility,  use,  and  cost  constraints 

-  number  of  audio  programs  and  number  of  channels  per 
program  (mono,  stereo,  surround  sound) 

-  signal  quality  and  availability  objectives 

-  constraints  on  the  use  of  complementary  terrestrial 
transmitters 

•  Regulate,  y  constraints 

-  available  frequency  allocations 

-  applicable  c.  ordination  procedures  and/or  assignment 
or  allotment  plans 

-  existing  services  and  frequency  sharing  criteria 

•  Environmental  phenomena  in  the  available  frequency 
bands 

-  propagation  impairments 

-  noise  environment 

•  Technological  alternatives  and  cost  tradeoffs 

-  system  architecture 

-  source  coding  techniques 

-  channel  coding  and  modulation  methods 

-  satellite  transponder  and  antenna  technology 

-  ground  antenna  and  receiver  technology. 

For  satellite  sound  broadcasting  systems,  the  factors  in  the 
first  category  have  the  greatest  impact  on  system  design.  Thus,  if 


the  requirement  is  to  serve  only  fuced  or  mobile  receivers  with 
well-sited  directional  antennas,  there  are  comparatively  few 
regulatory,  environmental  or  technological  constraints  on  system 
design.  The  system  can  be  implemented  in  any  one  of  several 
frequency  bands  allocated  to  either  the  fixed-satellite  service 
(FSS)  or  broadcasting-satellite  service  (BSS).  The  sharing  criteria, 
inter-system  coordination  procedures  (or  plans)  for  using  these 
bands  are  well  established,  and  transponders  on  existing 
spacecraft  are  often  available  for  purchase  or  lease  to  initiate  the 
sound  broadcasting  transmissions.  Propagation  and  noise 
impairments  are  not  serious  and  do  not  require  the  use  of 
sophisticated  signal  processing  and  modulation  techniques. 

At  the  other  extreme,  if  the  requirement  is  to  reach 
receivers  in  land-mobile  vehicles  with  near-perfect  sound  quality 
and  very  high  signal  availability,  the  satellite  system  design  is 
highly  constrained.  The  combination  of  a  small,  non-directional 
receiving  antenna  and  serious  propagation  impairments  such  as 
foliage  attenuation,  path  blockage,  and  multiple  echoes  restrict  the 
choice  of  frequency  bands  to  those  newly  allocated  for  this  type  of 
service  at  WARC-92.  There  are  many  regulatory  constraints  on 
the  use  of  these  bands  for  satellite  broadcasting  that  make  their 
availability  for  early  system  implementation  uncertain. 

To  begin  with,  only  one  band,  1452-1492  MHz,  is  allocated 
on  a  nearly  worldwide  basis.  But  it  cannot  be  used  at  all  in  the 
United  States,  and  can  be  used  only  on  a  secondary  basis  (must 
accept  interference  from,  but  cannot  cause  interference  to,  other 
services  in  the  band)  until  the  year  2007  in  15  European  countries. 
10  African  countries,  4  Latin  American  countries  and  2  Asian 
countries.  Two  other  bands  are  allocated  in  certain  countries: 
2310-2360  MHz  in  the  USA  and  India,  and  2535-2655  MHz  in  9 
Asian  countries  and  in  Belarus,  Ukraine,  and  the  Russian 
Federation. 


This  paper  is  essentially  the  same  as  the  author's  presentation  to  the  Technical  Forum  at  Europa  Telecom  92,  Budapest, 
Hungary,  12-17  October  1992.  ®  1992  International  Telecommunication  Union  (ITU).  Reproduced  with  permission. 
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The  foregoing  constraints  on  the  geographic  availability  of 
a  primary  allocation  to  the  BSS  for  sound  broadcasting  make  the 
design  of  satellite  systems  for  either  regional  or  global  coverage 
very  difficult.  Moreover,  all  three  bands  are  subject  to  planning  at 
a  future  World  Radio  Conference  to  be  held  by  1998.  Until  then, 
only  the  upper  25  MHz  of  each  band  can  be  used  and  such  use  is 
subject  to  coordination  with  existing  primary  services.  Except 
possibly  for  the  25?5-2655  MHz  band  in  the  Middle  East  or  India, 
use  of  the  new  bands  would  also  require  the  design,  construction 
and  launch  of  a  new  satellite  to  provide  a  sound  broadcasting 
service. 

In  addition  to  the  severe  regulatory  constraints  just 
described,  the  propagation  problems  associated  with  land-mobile 
reception  force  the  system  designer  to  use  complex  channel  coding 
techniques  and  to  consider  the  use  of  terrestrial  gap-filler 
transmitters  to  reduce  the  satellite  power  that  the  desired  coverage 
might  also  require. 

Between  the  service  requirement  extremes  corresponding 
to  receivers  with  highly  directional  antennas  and  line-of-sight  paths 
to  the  satellite  on  the  one  hand,  and  land-mobile  receivers  on  the 
other,  is  a  service  to  small  portable  receivers  that  will  be  used 
primarily  at  fixed  indoor  locations.  Such  a  service  would  still  use 
the  new  'WARC-92  allocations,  but  would  not  need  the  channel 
coding  required  for  land-mobile  reception. 

Regardless  of  the  required  service  area  (domestic,  regional, 
or  global),  or  the  constraints  imposed  by  the  receiving  installation 
(fixed,  mobile,  portable),  the  receiving  antenna  (directional, 
omni),  and  the  propagation  path  (line-of-sight,  obstructed),  service 
requirements  can  differ  in  the  number  of  channels  per  program 
channel  (mono,  stereo,  surround  sound),  and  the  fidelity  per 
channel.  Fidelity  will  be  identified  as  AM-quality,  FM-quality  and 
CD-quality  corresponding  respectively  to  audio  bandwidths  of 


about  7.5,  15  and  20  KHz  and  digital  bit  rates  of  16, 32  and  64  kb/s 
per  monophonic  channel.  The  number  and  fidelity  of  the  required 
audio  channels  will  of  course  also  impact  the  design  of  the  satellite 
sound  broadcasting  system. 

With  this  introduction  to  the  relationship  between  service 
requirements  and  system  design  as  background,  the  design  of  five 
different  types  of  existing  and  proposed  satellite  sound 
broadcasting  systems  will  be  described.  AH  of  the  systems  are 
intended  cither  for  service  to  the  United  States  or  for  regional  or 
global  service  involving  the  United  States.  The  systems  differ  in 
their  service  requirements  as  shown  below  in  Table  1;  the 
descriptions  are  given  in  Sections  2  through  6. 

2.  DOMESTIC  SATELLITE  SOUND  BROADCASTING 
SYSTEMS  FOR  HOMES  WITH  SATELLITE  TV  RECEIVERS 

Satellite  system  for  broadcasting  radio  programs  directly  to 
homes  throughout  the  United  States  have  been  in  operation  for 
several  years  using  analog  techniques.  Such  systems  are  an  adjunct 
^  to  the  satellite  broadcasting  and  distribution  of  television 
'  programs  in  the  fixed-satellite  service  (FSS)  at  C  band  (3.7- 
4.2  GHz).  They  can  be  received  in  any  of  the  nearly  4  million  US 
homes  now  equipped  for  satellite  TV  reception  in  this  hand. 
Using  several  different  satellites,  well  over  100  programs  of  FM 
quality  are  available  either  in  monophonic  or  discrete  stereo 
channels  using  special  FM  subcarriers  in  the  video  baseband  of  the 
TV  transmission.  Many  unaugmentcd  satellite  receivers  can  tune 
to  these  auxiliary  audio  subcarriers.  In  addition,  a  few  C-band 
transponders  are  devoted  exclusively  to  stereo  radio  programming 
on  a  single-channel-pei-carrier  (SCPQ  basis,  but  these  carriers 
require  an  auxiliary  FM  receiver  for  demodulation. 

Until  recently,  digital  satellite  transmission  of  radio 
programs  was  limited  to  systems  for  distributing  network  programs 


Table  I.  Various  Digital  Satellite  Broadcasting  System  Requirements  and 
Corresponding  System  Examples 


SYSTEM 

REQUIREMENT 

1 

2 

3 

4 

5 

Service  Area 

Domestic 

Domestic 

Domestic 

Regional 

Global 

Receiver  type 

Fixed  indoor 

Aircraft 

Automobile  and 

Portable 

Portable 

portable 

Antenna 

Highly 

Highly 

Omnidirectional 

Omnidirectional 

Omnidirectional 

directional 

directional 

Propagation  Data 

LOS 

LOS 

Variable  loss 

Fixed  loss 

Fixed  loss 

strong  multipath 

little  multipath 

little  multipath 

Signal  quality 

FM,  CD 

FM 

CD 

AM,FM 

AM,  FM 

Channels/p  rogrant 

Stereo 

Stereo 

Stereo 

Mono  • 

Monovoice 

&  stereomusic 

No.  of  programs/ 

30 

2 

30 

3* 

•  • 

beam 

System  cxample(s] 

DMX  &  DCR 

Sky  Radio 

Satellite  CD 

Afrispacc  & 

Radiosat 

Radio 

Caribspact 

International 

Band 

C 

Ku 

2.3 

1.5 

1.5  or  2.5 

Service 

FSS 

FSS 

BSS  (Sound) 

BSS  (Sound) 

BSS  (Sound) 

Status 

Operational 

Operational 

Application  Filed 

Expl  License 

Being  planned 

*  Initially 

200  raooovoice  and  20  Ucreomu&ic  distributed  among  50  beams 
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to  AM  and  FM  radio  stations  for  over-the-air  broadcast.  This 
program  distribution  service  used  transponders  on  domestic 
satellites  in  the  FSS  bands  and  was  begun  about  ten  years  ago 
using  Scientific  Atlanta's  DATS  (digital  audio  transmission 
system).  During  the  past  year,  many  of  network  affiliates 
converted  to  a  new  Scientific  Atlanta  technology  called  SEDAT 
(spectnini  efficient  digital  audio  technology),  which  now  offers  the 
option  of  compressing  the  audio  signal  to  triple  the  number  of 
programs  that  occupy  a  given  bandwidth. 

Although  this  satellite  distribution  system  for  digital  sound 
programs  can  be  considered  a  broadcasting-satellite  service  for 
"community  reception",  the  high  cost  of  the  DATS  and  SEDAT 
receiving  equipment  (about  $9000  and  $3000  respectively) 
precluded  any  widespread  use  for  direct-to-home  service 
("individual  reception**  in  ITU  parlance). 

However,  direct-to-home  digital  sound  broadcasting  was 
recently  inaugurated  as  a  30-channel  subscription  service  called 
Digital  Music  Express  (DMX)  on  transponder  19  of  the  C-band 
domestic  satellite  Satcom  F4  at  82*  W.L.  Reception  of  the  DMX 
programming  requires  a  special  set-top  converter. 

3.  DOMESTIC  SATELLITE  SOUND  BROADCASTING 
SYSTEM  FOR  IN-FLIGHT  AIRLINE  PASSENGERS 

A  satellite  radio  broadcasting  service  to  airline  passengers 
aboard  commercial  airliners  while  in  flight  could  also  be  described 
as  a  broadcasting-satellite  service  for  community  reception.  A 
single  receiving  installation  on  the  aircraft  feeds  a  local 
distribution  system  that  provides  a  stereo  audio  connection  to 
headphones  at  each  passenger  seat.  The  receiving  installation  can 
use  a  highly-directional  steerable  antenna  mounted  so  as  to  have  a 
line-of-sight  path  to  the  satellite.  Apart  from  the  need  for 
automatic  tracking  of  the  satellite,  the  antenna  size  and  gain  can 
be  essentially  the  same  as  those  used  for  TV  reception  in  homes. 
And,  at  cruising  altitude,  the  propagation  path  will  have 
significantly  lower  rain  and  atmospheric  attenuation  than  the  path 
to  a  home  receiver.  As  with  satellite  sound  broadcasting  to  the 
home,  a  number  of  existing  domestic  satellites  can  be  used. 
However,  to  keep  antenna  size  compatible  with  installation  on 
commercial  aircraft,  Ku-band  satellites  are  clearly  preferable  to  C- 
band  satellites. 

Just  such  a  digital  satellite  sound  broadcasting  system  was 
inaugurated  in  the  summer  of  1992  by  the  newspaper  "USA 
Today",  in  partnership  with  Fliie  Communications  Systems,  Inc. 
Called  "USA  Today  Sky  Radio**,  the  service  began  with  one  stereo 
audio  channel  providing  live  news,  sports  and  weather  on  a  24- 
hour-a-day  basis.  The  advertiser-supported  programming  is 
tailored  to  the  interests  of  business  travelers  and  will  eventually  be 
available  on  the  domestic  flights  of  nearly  every  major  aircraft  in 
the  fleets  of  Delta  Air  Lines  and  United  Airlines,  two  of  the  three 
largest  US  carriers.  Sky  Radio  plans  to  introduce  a  second  audio 
channel  in  the  fall  of  1992.  This  will  be  a  24-hour  all-sports 
channel  including  sports  news,  interviews  with  players  and  live 
play-by-play  coverage  of  sporting  events. 

The  service  originates  in  the  Sky  Radio  broadcasting  sludio 
at  USA  Today's  headquarters  in  Arlington,  Virginia.  Two  feeder 
link  antennas  operating  in  the  FSS  uplink  band  at  14.0-14.5  GHz 
are  used  with  the  GSTAR  3  satellite  at  93*  W.L.  to  provide 
downlink  coverage  in  a  single  beam  of  the  coterminous  United 


States  (CONUS)  plus  most  of  southeastern  Canada  at  en  eirp  level 
of  about  54  dBW  in  the  FSS  band  (11.7-12.2  GHz).  The 
satellite  tracking  receiving  antenna  is  mounted  in  a  low-profile 
radome  on  the  top  of  the  aircraft.  The  output  of  the  associated 
digital  receiver/audio  processor  is  then  routed  to  passengers 
through  the  aircraft's  existing  entertainment  center.  The  Sky 
Radio  service  requires  no  flight-crew  operation  or  monitoring  and 
\s  available  as  soon  as  the  cabin  audio  system  is  turned  on. 

As  the  necessary  technology  becomes  available,  USA 
Today  Sky  Radio  may  offer  live  audio  programming  on 
international  flights.  It  may  also  expand  its  service  to  include  in- 
flight live  TV  using  the  existing  satellite  antenna  with  compressed 
digital  video  receivers  and  seatback  video  displays. 

4.  DOMESTIC  SATELLITE  SOUND  BROADCASTING 
SYSTEMS  FOR  PORTABLE  AND  AUTOMOBILE  RECEIVERS 

As  explained  in  the  introductory  section,  satellite  sound 
broadcasting  to  portable  and  land  mobile  receivers  poses  a  much 
more  serious  system  design  problem  than  does  reception  by 
properly-sited  highly  directional  antennas  at  homes  or  aboard 
commercial  airiiners.  The  combination  of  small,  neariy  omni- 
directional antennas  and  the  sometimes  rapidly-varying 
propagation  path  to  the  receiver  make  it  necessary  to  use  one  of 
the  three  new  bands  allocated  to  the  ESS  and  the  terrestrial 
broadcasting  service  for  digital  audio  broadcasting  at  WARC-92. 

For  a  domestic  system  serving  the  United  States,  the  only 
band  available  is  the  allocation  at  2310-2360  MHz.  To  protect  its 
extensive  flight  test  telemetry  operations,  the  US  excluded  itself 
from  the  band  1452-1492  MHz  where  the  ESS  and  the  terrestrial 
broadcasting  service  have  primary  allocations  in  Canada^  Mexico 
and  all  other  Western  Hemispheric  countries  except  Colombia, 
Cuba,  Ecuador  and  Panama.  In  these  countries  the  allocation  is 
secondary  until  the  year  2007. 

Consistent  with  the  US  position  at  WARC-92,  the  Federal 
Communication  Commission  (FCC)  proposed  on  8  October  1992 
to  allocate  the  band  2310-2360  MHz  for  what  it  calls  "satellite 
digital  audio  radio  services  (satellite-DARS)".  To  alleviate  the 
frequency  sharing  problem  that  satellite  DARS  would  encounter 
with  the  existing  US  Government  and  non-government  terrestrial 
mobile  and  radiolocation  systems  that  now  occupy  the  band,  the 
FCC  made  the  following  additional  proposals.  The  existing 
systems  would  be  permitted  to  continue  operation  until  1  January 
1997,  or  until  satellite  DARS  begins  operations  and  affects,  or  is 
affected  by,  those  services.  Affected  existing  terrestrial  services 
would  be  reaccommodated  in  the  band  2360-2390  MHz  which  is 
already  allocated  to  these  services. 

The  FCC's  proposal  for  a  national  allocation  to  satellite- 
DARS  is  part  of  its  response  to  a  petition  for  rulemaking  and 
license  applications  filed  in  1990  by  a  company  called  Satellite  CD 
Radio,  Inc.  (SCDR).  As  revised  on  14  Septembef  1992.  the  SCDR 
filing  includes  a  petition  for  an  allocation  similar  to  the  one  the 
FCC  has  now  proposed  but  with  associated  allocations  for  feeder 
links  and,  after  five  years,  for  complementary  terrestrial  gap  fillers. 
The  new  SCDR  filing  also  includes  a  revised  application  to 
construct,  launch  and  operate  two  satellites  in  a  mobile  point-to- 
multipoint  satellite  service  (MPSS)  for  the  United  States  plus  an 
unlimited  number  of  terrestrial  gap  fillers  after  five  years.  SCDR 
further  requests  a  conditional  construction  permit  to  begin  first 
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year's  construction  of  its  MPSS  satellites  pending  the  FCCs 
development  of  the  rules  and  regulations  for  using  the  new 
allocation. 

As  proposed  by  SCDR.  the  system  operates  as  a  private 
carrier  on  a  subscription  basis  (monthly  fee  about  USD  5)  in  a 
competitive  environment  including  up  to  four  digiul  sound 
broadcasting  systems  serving  CONUS.  It  provides  30  channels  of 
high-data  rate  (128  kb/s)  digital  signals  (stereo  CD-quality  audio 
or  a  multiplex  of  lower  data  rate  signals)  to  low-cost  (USD '200- 
300)  mobile,  portable,  and  fued  receivers  equipped  with  a  small  (4 
X  6.4  cm)  nearly  omnidirectional  antenna  (3dBi  gain). 

Each  of  the  30  program  channels  is  digitally  compressed 
using  a  audio  source  coding  algorithm  such  as  MUSICAM,  Dolby 
AC-2,  or  the  US  standard  to  be  developed  for  digital  audio  radio 
by  the  US  Electronic  Industries  Association.  The  30  data  streams 
plus  a  128  kb/s  service  channel  are  multiplexed  into  a  3.97  Mb/s 
composite  data  stream  which  includes  framing  and  data 
interleaving.  The  composite  data  stream  is  then  channel  coded 
using  a  rate  one-quarter  convolutional  code,  and  the  resultant 
15.88  Mb/s  signal  modulates  the  carrier  using  offset  quadrature 
phase  shift  keying  (OQPSK).  The  resultant  rf  signal  occupies  one 
of  four  frequency-interleaved,  cross-polarized,  8  MHz  bandwidth 
channels  in  the  proposed  feeder  link  band,  7035-7055  MHz, 

The  same  rf  signal  is  fed  to  two  SCDR  satellites  each 
providing  fiill-CONUS  coverage  from  a  3.2  m  shaped-beam 
antenna  mounted  on  a  spin-stabilized  bus  such  as  the  Hughes 
HS  376  series.  The  satellites  provide  simple  frequency-translating 
transponders  but  are  separated  in  geostationary  orbit  by  30*  (e.g., 
at  orbital  positions  of  80'  and  110*  W.L.).  They  also  use  different 
frequency  translations  such  that  their  8  MHz  bandwidth  downlink 
transmissions  are  separated  by  20  MHz  in  frequency  (e.g.,  with 
center  frequencies  at  2325  and  2345  MHz).  Left-hand  circular 
polarization  is  proposed  for  both  SCDR  downlink  rf  channels. 
With  20  MHz  of  frequency  separation  and  30*  of  orbital 
separation,  the  resultant  frequency  and  angular  diversity  is 
expected  to  provide  from  9  to  15  dB  of  mitigation  against 
multipath  fading  at  the  SCDR  receiver. 

In  order  to  be  receivable  on  3  dBi  gain  receivers,  SCDR 
plans  to  use  1  kW  transponders.  With  an  edge-of-coverage 
satellite  transmitting  antenna  gain  of  29.5  dBi,  the  corresponding 
satellite  eirp  is  59.5  dBW.  This  leads  to  a  maximum  downlink  pfd 
at  edge  of  coverage  of  about  -139  dBW/m2/4kHz  over  the  8  MHz 
rf  channel.  This  is  believed  to  be  sufficiently  low  to  protect 
terrestrial  services  in  neighboring  countries. 

With  the  uplink  and  downlink  frequency  bands  divided  into 
overiapping,  cross-polarized  8  MHz  rf  channels  as  envisioned  by 
SCDR,  three  other  digital  satellite  sound  broadcasting  system 
operators  could  implement  30-program-channel,  two-satellite 
systems  similar  to  the  SCDR  system.  For  example,  with  SCDR 
downlink  channels  using  left-hand  circular  polarization  at  2325 
and  2345  MHz,  the  other  operators  could  use  left-hand  circularly 
polarized  channels  at  2335  and  2355  MHz,  and  right-hand 
circularly  polarized  channel  pairs  at  2320/2340  MHz  and 
2330/2350  MHz. 

The  receiver  for  automobile  installation  would  employ  a 
small  planar  array  (6.4  x  4  x  0.3  cm)  mounted  flat  to  the  roof  of  the 
car.  This  provides  a  gain  of  3  dBi  at  worst  orientation  and,  with  a 


noise  temperature  of  158  K,  provides  a  G/T  of  about  -19  dB/K  at 
2320  MHz.  It  will  be  able  to  tune  to  the  pair  of  copolarized  8 
MHz  SCDR  downlink  channels  and  appropriately  select  or 
combine  them  to  realize  the  advantages  of  diversity  reception. 

As  previously  noted,  SCDR  expects  that  such  receivers  can 
be  supplied  for  USD  200-300.  Portable  receivers  for  indoor  use, 
outdoor  use,  and  marine  applications  will  have  similar  technical 
capabilities.  Based  on  its  market  research,  SCDR  expects  the  total 
number  of  subscribers  for  its  service  to  grow  from  about  130,000 
during  the  first  year  of  service  to  as  many  as  14  million  after  seven 
years. 

5.  REGIONAL  SATELLITE  SOUND  BROADCASTING 
SYSTEMS  FOR  PORTABLE  RECEIVERS 

With  its  ability  to  provide  a  reliable  broadcasting  service  in 
a  single  frequency  band  to  receivers  within  wide  geographic  areas 
(ranging  from  several  adjacent  countries  to  entire  continents), 
satellite  sound  broadcasting  can  offer  many  advantages  over  HF 
shortwave  broadcasting  for  regional  and  international  coverage. 
Indeed,  it  can  also  form  an  attractive  alternative  to  terrestrial  AM 
and  FM  broadcasting  in  areas  where  such  facilities  do  not  already 
provide  good  coverage.  In  addition  to  stable  constant  geographic 
coverage  and  freedom  from  propagation  anomalies,  digital 
satellite  broadcasting  systems  can  offer  data  services  and  audio 
fidelity  ranging  from  good  AM  quality,  through  FM  quality,  to  true 
compact  disk  quality.  By  sacrificing  audio  fidelity,  the  satellite 
power  and  rf  bandwidth  for  a  given  number  of  program  channels 
can  be  reduced  significantly,  enabling  smaller  and  less  expensive 
satellites  to  be  used. 

When  the  broadcasting  service  area  includes  countries  in 
the  developing  world,  low  cost  for  the  satellite  receiver  become  a 
dominant  requirement.  In  contrast  to  the  market  in  developed 
countries,  the  primary  demand  for  receivers  in  developing 
countries  is  likely  to  be  for  hand-held  portable  units  rather  than 
for  sets  capable  of  reception  in  moving  automobiles.  The  simpler 
channel  coding  permitted  by  the  more  stable  propagation  path  to  a 
portable  receiver  used  at  a  fixed  (or  only  slowly  moving)  location 
combines  with  the  lower  channel  bit  ratio  for  AM  or  FM-quality 
reception  to  simplify  the  receiver  and  reduce  its  cost. 

For  regional  and  global  international  broadcasting  to 
service  areas  outside  Asia  and  India,  the  only  available  frequency 
band  is  the  WARC-92  allocation  at  1452-1492  MHz.  For  service 
to  many  Asian  countries,  the  band  2535-2655  MHz  is  also 
available  as  explained  jn  the  Section  1  above. 

Taking  into  account  all  of  the  foregoing  consic^e rations,  a 
US  company  called  Afrispace  in  1990  proposed  the  "Afristar" 
system.  This  system  would  be  able  to  provide  service  to  all  African 
and  Middle  Eastern  countries  except  possibly  for  those  who  do  not 
choose  to  change  their  WARC-92  decision  to  keep  the  1452-1492 
MHz  allocation  secondary  until  the  year  2007.  This  coverage 
would  be  provided  from  a  single  geostationary  satellite  with 
separate  beams  for  the  Middle  East  plus  the  northeast  part  of 
Africa,  the  northwest  part  of  Africa,  and  the  south  central  part. 

The  initial  Afristar  satellite,  a  so-called  "Itghtsat**,  planned 
for  launch  in  1994  would  provide  twelve  monaural  voice  channels 
in  each  beam  using  about  75  kHz  of  rf  spectrum  per  channel  for  a 
total   spectrum   occupancy   of   2.7    MHz.      Future  system 
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augmentations  would  offer  larger  numbers  of  channels  and  rf 
channel  bandwidths  up  to  300  kHz,  Afrispace  envisions  the  use  of 
lightweight  inexpensive,  solar-powered  receivers  fed  by  5  dBi  gain 
"patch"  antennas  and  selling  for  about  USD  50.  The  FCC  has 
granted  Afrispace  an  experimental  license  to  uplink  its  system 
from  the  US. 

More  recently,  an  affiliate  of  Afrispace  called  Caribspace 
received  an  official  license  from  the  Government  of  Trinidad  and 
Tobago  to  cover  the  Caribbean  Basin  with  a  system  techiiically 
similar  to  that  proposed  by  Afrispace. 

6.  GLX)BAL  SATELLITE  BROADCASTING  SYSTEM  FOR 
PORTABLE  RECEIVERS 

The  only  truly  global  digital  satellite  broadcasting  system  is 
still  in  the  planning  stages.  The  system  concept  has  been 
developed  by  the  International  Radio  Satellite  Corp.  (Radiosat- 
International).  Its  system  is  intended  to  provide  a  complete 
alternative  to  broadcasters  who  now  use  shortwave  (HF)  radio 
transmitters  in  the  conduct  of  international  public  diplomacy.  It 
would  employ  three  cross-linked  geostationary  satellites,  each  with 
50  steerable,  switchable  T  spot  beams,  to  provide  service  as 
needed  anywhere  in  the  world.  Beams  would  normally  be  directed 


towards  populated  areas  and  in  particular  centered  on  major  cities. 
Coverage  of  an  area  larger  than  that  illuminated  by  a  single  X*' 
beam  would,  of  course,  be  obtained  by  switching  the  same 
program  into  two  or  more  adjacent  beams. 

The  rf  power  of  each  satellite  would  be  sufficient  to  support 
a  combination  of  200  monaural  voice  channels  of  better  than  AM 
radio  quality,  20  FM-quality  stereo  music  chaimels,  and  300  kbps 
of  data  in  a  total  of  about  20  MHz  of  spectrum,  to  be  divided  as 
desired  among  some  or  all  of  the  50  beams.  These  channels  would 
be  available  to  all  countries  of  the  world  on  an  equitable  basis 
permitting  them  to  broadcast  to  one  another  on  a  reciprocal  basis 
as  with  shortwave.  Initial  system  planning  was  based  on  the  valid 
assumption  that  WARC-92  would  provide  an  appropriate 
allocation  near  1500  MHz,  but  Radiosat  International  continues  to 
explore  system  designs  optimized  for  the  WARC-92  allocation 
near  2600  MHz. 
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SATELLITE  CD  RADIO  SYSTEM  TRADES 
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Robert  D.  Briskman,  Satellite  CD  Radio,  Inc 


1.  ABSTRACT 

The  search  for  an  economical  solution  for  nationwide  satellite  digital  audio  broadcasting  (DAB)  of  30  digitized  compact  disk  (CD) 
quality  music  channels  to  mobile  users  has  led  to  a  dual  satellite,  single  carrier  time  division  multiplex  (TDM)  transmission  system.  The 
satellite  transponder  consists  of  a  parallel  path  distributed  amplifier,  which  requires  a  minimum  of  satellite  power  and  circuit  complex- 
ity. The  dual  satellite  path  in  connection  with  receiver  diversity  combining  provides  robust  mobile  communication. 


2.  INTRODUCTION 

This  paper  discusses  several  methods  of  transmitting  30  digi- 
tized CD  quality  music  channels  to  the  contiguous  United  States 
(CONUS)  via  satellite  for  reception  by  mobile  users.  Various  mul- 
tiple access  and  multiplexing  methods  are  analyzed,  including  fre- 
quency division  multiple  access  (FDMA),  time  division  multiple 
access  (TDMA),  TDM,  and  code  division  multiple  access 
(CDMA)  taking  into  account  link  fades  due  to  attenuation  and 
multipath.  It  is  shown  that,  with  frequency  division  multiple 
access  (FDMA)  transmission  and  a  bit  rale  of  256  kbps  per  CD 
music  channel,  the  satellite  dc-power  requirements  are  enomious, 
whereas  using  a  128  kbps  CD  music  channel  in  connection  with 
TDM  and  path  diversity  combining,  the  dc-power  requirements 
are  moderate  and  can  be  handled  by  a  medium  class  satellite. 

The  system  trades  derived  such  optimum  system  features  as 
dual  satellite  path  and  single  carrier  TDM  transmission.  Single 
carrier  TDM  does  not  suffer  from  multipaction  problems,  inter- 
modulation  noise,  or  power  loss  due  to  amplifier  backoff;  it  uses 
satellite  dc-power  most  efficiently.  The  satellite  payload,  which 
is  extremely  simple,  is  a  single  distributed  transponder,  with  a 
small  X-band  receive  antenna  and  a  single  feed  shaped  beam 
S-band  reflector  that  fits  on  a  wide-body  spinning  satellite. 

The  modest  payload  EIRP  and  power  requirements  are  in 
part  due  to  the  diversity  method  proposed  by  Satellite  CD 
Radio,  Inc,  which  doubles  the  channel  requirement  but  takes 
several  decibels  of  fade  margin  from  the  link,  resulting  in  an 
overall  system  power  reduction. 

A  considerable  number  of  system  tradeoff  studies  were 
conducted  to  arrive  at  an  optimum  CD  radio  satellite  configu- 
ration. These  tradeoffs  included  modulation,  multiple  access 
and  configuration  analysis,  link  and  spectrum  efficiency 
analysis,  and  fade  and  diversity  path  investigations. 

As  it  is  well  known,  the  mobile  link  suffers  from  multipath 
and  shadowing.  Using  diversity,  the  link  fading  can  partly  be 
mitigated  with  a  dual  satellite  path,  i.e.,  the  mobile  receiver 
receives  identical  information  from  two  satellites  via  two 
separate  frequencies.  Depending  on  the  type  of  diversity  com- 
bining, whether  selection  or  signal  combining,  the  overall 
fade  margin  can  be  increased.  The  amount  by  \\hich  the  fade 
can  be  mitigated  depends  on  the  fading  model,  whether  multi- 
path,  shadowing,  or  both. 

The  appendix  shows  that,  by  use  of  path  diversity,  a  con- 
siderable fade  margin  of  the  dual  link  can  be  achieved  for  only 
a  moderate  fade  margin  of  the  individual!  ink. 


2.1  Original  Concept 

The  original  Satellite  CD  Radio,  Inc  Federal  Com- 
munications Commission  (FCC)  filing  considered  60  channel 
satellites,  where  each  CD  radio  channel  was  transmitted 
through  a  separate  transponder.  The  satellite  would  receive 
15  independent  or  60  dependent  CD  radio  channels  through  a 
Ka-band  antenna/receiver  and  transmit  those  15  (60)  channels 
into  four  to  six  time  zones,  resulting  in  60  channel  RF  power 
transmission  (Figure  1).  Figure  2  shows  the  associated 
transponder  diagram  (configuration  1).  By  lime  division  mul- 
tiplexing five  CD  radio  channels,  the  number  of  carriers  could 
be  reduced  from  60  to  12  (configuration  2,  Figure  3)  with  each 
carrier  requiring  five  times  as  much  bandwidth  and  transmit- 
ter power  as  those  carriers  in  configuration  I.  Total  transmit- 
ter power  and  bandwidth  would  remain  the  same. 

2.2  Diversity  System 

Satellite  CD  Radio,  Inc  conceived  a  diversity  system  that 
required  that  120  channels  be  transmitted  from  each  satellite. 
Each  satellite  would  receive  the  full  complement  of  30  chan- 
nels and  output  120  channels  (Figure  4).  On  the  ground,  the 
mobile  receiver  would  select  the  stronger  of  two  carriers 
received  from  two  satellites  or  diversity  combine  the  two  car- 
riers to  reduce  the  required  link  margin  of  9  dB  to  4  dB.  A 
120  channel  transponder  system  (configuration  3)  would  have 
the  same  make  up  as  configuration  1.  Again,  by  time  division 
multiplexing  five  channels,  the  number  of  transponders  can  be 
reduced  to  120/5  =  24  (configuration  4).  It  should  be  noted 
that  the  reduction  in  single  path  link  margin  must  be  bought 
by  a  more  complex  mobile  receiver  system.  This  receiver 
must  be  able  to  diversity-combine  two  satellite  transmissions 
into  a  single  data  stream. 
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Figure  1.  Original  Satellite  CD  Radio  Concept 
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Rgure  2.  Transponder  Configuration  1,  60  Channals  FDM 
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Figure  3.  Transponder  Configuration  2,  60  Channels  TDM/FDM 
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The  CD  channel  transmission  rate  of  256  kbps  can  be 
reduced  to  128  kbps  by  applying  an  improved  redundancy 
removal  algorithm.  Such  algorithms  for  two  dependent  stereo 
channels  (being  developed  by  Scientific  Atlanta  Company, 
AT&T.  Sony,  and  others)  should  be  available  in  early  1993 
(Table  1 ).  Using  the  same  configurations  as  before  means  that 
the  bandwidth  and  RF  power  can  be  reduced  in  half  while  the 

Table  1.  CD  Bit  Rates  of  Scientific  Atlanta  Spectrum 
Efficient  Audio  Technology  (SEDAT) 
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Figure  4.  Modified  Concept 
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number  of  CD  channels  per  satellite  is  maintained.  The  result- 
ing configurations  are  called  la,  2a,  3a,  and 4a. 

2.4  Comparison  Among  Multibeam  Systems 

The  resulting  eight  multibeam  configurations  1 , 2, 3, 4  and  la,  2a, 
3a,  and  4a  are  compared  in  Tables  2  and  3.  The  total  dc  power 
requirement  (derived  from  Table  4)  ranges  from  7000  watts  for 
nondiversity  to  2200  watts  for  diversity  and  bit  rate  reduction. 
However,  all  these  system  implementations  require  a  large 
amount  of  transponders  in  addition  to  a  laige  antenna  (6  meters), 

2.5  Comparison  Between  Multibeam  and  Single  Beam 
Systems 

Link  power  budgets  for  four  spot  beams  and  a  single 
CONUS  beam  (Figure  5)  are  shown  in  Table  4  for  FDM  mul- 
tiplexed channels.  The  table  shows  that  the  CONUS  beam 
carrier  requires  four  times  the  power  of  the  spot  beam  carriers, 
but  the  total  RF  power  requirement  is  identical  (Table  5).  The 
6  meter  spot  beam  antenna  is  twice  the  size  of  the  CONUS 
beam  antenna  (3  meters).  Also,  because  there  are  30  carriers 

Table  2.  SCDR  Configurations  256  KBPS  Per  Channel 


30  CHANNELS 


Parameter 

1 

2 

3 

4 

Frequency  band 

KatoS 

KatoS 

KatoS 

KatoS 

NRofCDR 

60 

60 

120 

120 

channels/satellite 

Access  method 

FDMA 

TDM/FDMA 

FDMA 

TDM/FDMA 

RF  channels/satellite 

60 

12 

120 

24 

NR  of  beams 

46 

AJG 

AJS 

46 

Antenna  gain.  dBi 

34.0 

34.0 

34.0 

34.0 

Beam  width,  deg 

2X3 

2X3 

2X3 

2X3 

Ratio/path  combining 

Nb 

Nto 

Yes 

Yes 

Fade  margin.  dB 

9,0 

9.0 

4.0 

4.0 

Power  per  amplifier.  W 

64 

320 

20.0 

10.0 

EIRP.  dBW 

50.0 

57.0 

45.0 

52,0 

S-band  total 

3840 

3840 

2400 

2400 

RF  power,  W 

Estimated  spacecraft 

6981 

6981 

■V363 

4363 

power  EOL.  W 

Frequencies  satellite  1 

F1.F2.F3. 

F1.F2.F3. 

F1.F2.F3. 

F1.F2.F3. 

F4 

F4 

F4.  F5.  F6. 
F7.F8 

F4.  F5.  F6. 
F7,F8 

Frequencies  satellite  2 

F5.  F6.  F7. 

F5.  F6.  F7. 

F1.F2.F3. 

F1.F2.F3. 

F8 

FB 

F4.  F5.  F6. 
F7.F8 

F4,  F5.  F6. 
F7,F8 

Polarization 

RHCP 

RHCP 

RHCP 

RHCP 

Table  3,  SCDR  Configurations  128  KBPS  Per  Channel 

Parameter 

la 

2a 

3a 

4a 

Frequency  band 

KatoS 

KatoS 

KatoS 

KatoS 

NRofCDR 

60 

60 

120 

120 

channels/satellite 

Access  method 

FDMA 

TDM/DMA 

FDMA 

TDM/FDMA 

RF  channels/satellite 

60 

12 

120 

24 

NR  of  beams 

6 

6 

6 

6 

Antenna  gain.  dBi 

34,0 

34.0 

34.0 

34.0 

Beam  width,  deg 

2X3 

2X3 

2X3 

2X3 

Ratio/path  combining 

No 

No 

Yes 

Yes 

Fade  margin.  dB 

9.0 

9.0 

4.0 

4.0 

Power  per  amplifier.  W 

32 

160 

10 

5.0 

EIRP.  dBW 

47.0 

54.0 

42.0 

49.0 

S-band  total  RF 

1920 

1920 

1200 

1200 

power.  W 

Estimated  spacecraft 

3490 

3490 

2181 

2181 

power  EOL.  W 

Frequencies  satellite  1 

F1 .  F2.  F3. 

F1.F2.F3. 

F1.F2.  F3. 

F1.F2.  F3. 

F4 

F4 

F4.  F5.  F6. 
F7.F8 

F4.  F5.  F6. 
F7.  F8 

Frequencies  satellite  2 

F5.  F6.  F7. 

F5.  F6.  F7. 

F1.F2.  F3. 

F1.F2.  F3. 

F8 

RP 

F4.  F5.  F6. 
F7.  F8 

F4.  F5.  F6. 
F7.  F8 

Polarization 

RHCP 

RHCP 

RHCP 

RHCP 
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Figure  5.  CONUS  Beam 


Table  4,  Link  Budgets  for  Spot  Beams  and  CONUS,  FDM 


uowniiriK  \£.,>j  \3r\z) 

Without  Diversity, 
kbits 

With  Diversity,  kbits 

256 

128 

256 

128 

4  spot  beams 

Power  amplifier,  W 

64,0 

32,0 

20,0 

10.0 

Transmitter  power.  dBW 

18,0 

15.0 

13.0 

10.0 

Output  losses.  dB 

•2.0 

-2.0 

-2.0 

-2.0 

Transmit  antenna  gain  at 

34.0 

34.0 

34.0 

34.0 

EIRP.  dBW 

50.0 

47.0 

45.0 

42.0 

Pathless  dB 

-192.0 

-192.0 

-192,0 

-192.0 

Fading  loss.  dB 

-9.0 

-9.0 

-4.0 

-4.0 

Earth  antenna  gain.  dB 

3.0 

3,0 

3,0 

3.0 

Received  carrier.  d8W 

-148.0 

-151.0 

-148.0 

-151.0 

K.dBW/Hzk 

-228.6 

-223.6 

-228.6 

-228.6 

B.dBHz 

54.0 

51.0 

54.0 

51,0 

T.dBk 

22.0 

22.0 

22.0 

22.0 

klB.  dBW 

-152.6 

-155.6 

-152.6 

-155.6 

BNo-dB 

4,6 

4.6 

4.6 

4.6 

Efl^JQ  required  for 

4.5 

4.5 

4.5 

4.5 

lO-^BER.dB 

Margin.  dB 

0.1 

0.1 

0.1 

0.1 

CONUS  beam 

Power  amplifier.  W 

256.0 

128.0 

eo.o 

40.0 

Transmitter  power.  dBW 

24.0 

21.0 

19.0 

16,0 

Output  losses.  dB 

-2.0 

•2.0 

-2.0 

•2.0 

Transmit  antenna  gain  at 

28,0 

23.0 

28.0 

28,0 

edge  of  coverage.  dBi 

EIRP.  dBW 

50,0 

47.0 

45.0 

42.0 

Path  loss.  dB 

-192.0 

-192.0 

•192.0 

-192.0 

Fading  loss.  dB 

-9.0 

-9.0 

-4.0 

-4.0 

Earth  antenna  gain.  dB 

3.0 

3.0 

3.0 

3.0 

Received  carrier.  dBW 

•1480 

-151.0 

-148.0 

-151.0 

K.dBW/Hzk 

-228.6 

-228  6 

-228.6 

-228.6 

B.dBHz 

54.0 

51.0 

54.0 

51.0 

T.dBk 

22.0 

22.0 

22.0 

22.0 

kTB.  dBW 

-152.6 

•155.6 

-152.6 

•155.6 

BNo.dB 

4.6 

4.6 

4.6 

4,6 

BNo^^uiredfor 

4.5 

4.5 

4.5 

4.5 

lO-^BER.dB 

Margin.  dB 

0.1 

0.1 

0.1 

0,1 

to  be  multiplexed  for  FDM,  tliere  may  be  multipaclion  prob- 
lems. Multipaction  happens  when  the  signal  peaks  of  inde- 
pendent signals  add  up  in  amplitude  and  cause  voltage,  i.e., 
field  strength  breakdown.  For  the  CONUS  beam,  the  FDM 
multicarrier  CD  radio  satellite  transponder  (configuration  5) 
is  shown  in  Figure  6,  and  the  TDM-FDM  CD  radio  satellite 
transponder  (configuration  6)  is  presented  in  Figure  7,  The 
CONUS  beam  antenna  is  of  modest  size  (3  meters)  and  fits  on 
a  modestly  sized  satellite  with  spin  stabilization. 


ERLC 


m 


513 


Table  5.  System  Comparison  Between  CONUS  and 
Spot  Beams,  FDM 


CONUS  Beam 

4  Spot  Beams 

NO 

^^o 

Characteristic 

Diversity 

Diversity 

Diversity 

Diversity 

CD  radio  satellite.  30 

channels,  256  kbps 

Transmitter  power,  W 

80.0 

256.0 

20.0 

63.0 

Transmitter  power.  dBW 

19.0 

24.0 

13.0 

18.0 

Output  losses.  dB 

-2.0 

-2.0 

•2.0 

-2.0 

Antenna  gain.dBi 

28  0 

28  0 

34  0 

14  ft 

Antenna  size,  m 

3.0 

3  0 

60 

60 

EIRP/channel.dBW 

45  0 

50.0 

45.0 

Rft  ft 

NR  of  ampliliers 

30 

1^ 

en 

Total  RF  power.  W 

2400 

2400 

3780 

Fade  margin,  dB 

0 

9 

0 

9 

Required  dc  power.  dB 

4363 

6980 

4363 

6872 

CD  radio  satellite. 

30  channels,  128  kbps 

Transmitter  power,  W 

40.0 

128.0 

10.0 

32.0 

Transmitter  power,  dBW 

16.0 

21.0 

10.0 

15.0 

Output  losses.  dB 

-2.0 

-2.0 

-2.0 

-2.0 

Antenna  gain,  dBi 

28.0 

28.0 

34.0 

34.0 

Antenna  size,  m 

3.0 

3.0 

6.0 

6.0 

EIRP/channel.dBW 

42.0 

47.0 

42.0 

47.0 

NRolamplKlers 

30 

15 

120 

60 

Total  RF  power,  W 

1200 

1920 

1200 

1920 

Required  dc  power.  dB 

2181 

3490 

2181 

3490 

2.6  Single  Beam,  Single  Carrier  System 

To  reduce  system  complexity  of  an  FDM  or  TDM/FDM  mul- 
ticarrier  system,  Hughes  has  investigated  a  single  CONUS  beam 
single  TDM  carrier  diversity  system  using  a  single  transponder. 
The  link  power  budgets,  with  and  without  diversity,  arc  shown  in 
Table  6  and  the  power  requirements  are  given  in  Table  7.  Total 
RF  power  requirements  for  a  128  kbps  diversity  system  are 
1000  watts,  which  compare  to  1 200  watts  for  an  equivalent  FDM 
system  (Tables  4  and  5).  The  satellite  transmits  a  single  carrier, 
upon  which  30  CD  radio  channels  are  offset  quadraplane  shift 
key  (QPSK)  modulated,  requiring  a  total  bandwidth  of  7.2  MHz. 

2.7  TDM  VERSUS  CDMA 

In  CDMA,  the  data  stream  of  a  single  carrier  is  pseudo-noise 
(PN)  modulated  onto  a  higher  rate  carrier,  thereby  acquiring 
some  multipath  fading  immunity.  If  128  kbps  are  onlv  spread 
over  a  bandwidth  of  8  MHz,  little  is  gained  relative  to  single 
carrier  TDM.  On  the  contrary,  according  to  Table  8,  the  CDMA, 
on  a  signal  power  basis,  falls  short  of  required  E/Nq  by  4.7  dB. 
which  would  have  to  be  made  up  by  higher  RF  power  or  lower 
number  of  accessing  carriere  or  a  wider  spread  bandwidth. 
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Figure  7.  Transponder  Configuration  6,  CONUS  Baam,  30  Channels,  TDM/FDM 
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Table  6.  Link  Budget  for  TDM  CONUS  Beam 


Downlink  (2.3  GHz) 

Without  Diversity,  kbps 

With  Diversity,  kbps 

256 

128 

256 

128 

Power  ampJifier.W 

6.400 

3.200 

2.000 

1.000 

Transmit  power.  dBW 

38.5 

35.0 

33.0 

30.0 

Output  losses.  dB 

•1.0 

-1.0 

-1.0 

-1.0 

Transmit  antenna  gain.  dBi 

28.0 

28.0 

28.0 

28.0 

EIRP.dBW 

65.0 

62.0 

60.0 

57.0 

Path  loss.  dB 

-192.0 

-192.0 

-192.0 

•192.0 

Fading  loss.  dB 

-9.0 

-9.0 

-4.0 

-4.0 

Earth  antenna  gain.  dB 

3.0 

3.0 

3.0 

3.0 

Received  carrier.  dBW 

-133.0 

•136.0 

-133.0 

k.dBW/KzK 

228.6 

228.6 

•228.6 

-228.6 

B  dB  Hz 

69.0 

66.0 

69.0 

66.0 

T.dBk 

22.0  . 

22.0 

22.0 

22.0 

kTB.  dBW 

-137.6 

-140.6 

-137.6 

-140.6 

4.6 

4.6 

4.6 

4.6 

E/No''®<^"'''®^^or 

4.5 

4.5 

4.5 

4.5 

10-5  BER.dB 

Margin.  dB 

0.1 

0.1 

0.1 

0.1 

Table  7.  Power  Requirements,  for  TDim  CONUS  Beam 


Characteristic 

256  kbps 

128  kbps 

Diversity 

No 
Diversity 

Diversity 

No 
Diversity 

Transmitter  power.  W 

2,000 

6,400 

1.000 

3,200 

Transmitter  power,  dBW 

29 

38 

X 

35 

Output  losses,  dB 

•1.0 

•1.0 

-1-0 

-1.0 

Antenna  gain. dB 

28.0 

28.0 

28.0 

28.0 

Antenna  size,  m 

3.0 

3.0 

3.0 

3.0 

EIRP.dBW 

60.0 

65.0 

57.0 

62.0 

Total  RF  power,  W 

2.000 

6.400 

1.000 

3.200 

Required  dc  power.  W 

3.636 

11,836 

1,818 

5,818 

Table  8.  TDM  and  CDMA  Downltnl(  Comparison 


Characteristic 

TDM 

CDMA 

Power  amplifier.  dBW 

30.0 

30.0 

Output  losses,  dB 

-1.0 

-1.0 

Backoff.  dB 

0.0 

•2.0 

No.  of  earners,  dB 

0.0 

-14.8(30) 

Transmit  antenna  gain.  dBi 

28.0 

28.0 

EiRP/carrier 

57.0 

40.2 

Path  loss.  dB 

•192.0 

•192.0 

Fading  loss,  dB 

-4.0 

^.0 

Earth  antenna  gain,  dBi 

3.0 

3.0 

Received  carrier  power.  dBW 

-136.0 

-152.8 

k.  dBW/Hz  K 

-228.6 

•228.6 

B,dB  Hz 

69.0 

69.0 

T.dBk 

22 

22 

N.dBW 

-137.6 

-137.6 

(a'N)d,dB 

1.6 

-152 

-4.8 

•14.8 

n-1 

(C/N)totai.  dB 

1.6 

-182 

WT.dB 

3.0 

18.0 

E/No.dB 

4.6 

-0.2 

E/Nq.  required  dB 

45 

45 

Margin.  dB 

0.1 

-4.7 

2.8  Dual  Satellite  Split  Capacity  Versus  Dual  Satellite 
Diversity 

Reverting  to  a  two  satellite  system  in  which  each  satellite  car- 
ries one  half  of  the  total  capacity  ( 1 5  channels),  increases  the  fad- 
ing margin  from  4  to  7  dB.  This  is  a  possible  fallback  in  case  the 
diversity  system  has  trouble  in  the  ground  receiving  instrumenta- 
tion. In  the  split  capacity  system,  the  single  path  link  margin  is 
doubled  and  the  bandwidth  is  halved,  but  in  the  diversity  system 
the  dual  path  margin  is  higher  than  the  single  path  margin. 


3.  Preferred  System 

A  simple  satellite  configuration  emerged  after  the  advan- 
tages and  disadvantages  of  single  versus  multiple  beam,  sin- 
gle versus  multiple  carrier,  FDMA  versus  TDM  versus 
CDMA,  single  path  versus  dual  path  were  weighed.  A  single 
carrier  TDM  configuration  was  chosen  because  intermodula- 
tion  noise  and  transmitter  amplifier  power  backoff  loss  was 
virtually  eliminated. 

The  preferred  system  consists  of  two  satellites  that 
simultaneously  broadcast  identical  information.  Each  satellite 
transmits  a  single  digital  high  power  carrier  of  3.97  Mbps, 
which  is  offset  QPSK  modulated  by  31  x  128  kbps  CD  radio 
music  channels.  It  is  assumed  that  the  mobile  radio  receiver  is 
able  to  receive  two  identical  3.97  Mbps  carriers,  one  from 
each  satellite,  diversity  combine  those  carriers,  bit  and  frame 
synchronize  itself  to  one  or  the  other  or  both  incoming  data 
streams,  and  provide  forward  error  correction  and  TDM 
demultiplexing  and  selection  of  one  of  30  CD  radio  channels. 

The  CD  radio  feeder  link  stations  transmit  a  single 
digital  carrier  of  3.97  Mbps  at  7.041  to  7.049  MHz  to  satellite 
I  and  to  satellite  2.  At  the  satellite,  the  X-band  carrier  is 
received  through  a  CONUS  beam  X-band  antenna,  from 
where  it  is  routed  to  an  X-band  receiver,  which  provides  low- 
noise  amplification  and  frequency  translation.  In  satellite  U 
the  incoming  carrier  is  translated  to  2325.0  MHz.  After  signal 
amplification,  the  carrier  is  power  divided  into  eight  parallel 
paths.  Each  partitioned  signal  passes  through  an  input  redun- 
dancy network,  a  commandable  phase  shifter,  a  power  ampli- 
fier of  135  watts  each,  and  an  output  redundancy  network.  All 
eight  paths  at  the  output  of  the  redundancy  switches  are  com- 
bined in  a  three-layer  hybrid  matrix  network  to  form  a  high 
power  carrier  of  1000  watts.  After  power  combining,  the  sig- 
nal is  fed  to  the  shaped  beam  antenna,  from  where  it  will  be 
transmitted  to  all  the  CONUS,  providing  an  EIRP  of  57  dBW 
(Figure  8).  The  link  power  budget  of  Table  6  (last  column) 
shows  a  single  link  margin  of  4  dB,  which  is  equivalent  to  a 
diversity  link  margin  of  over  9  dB  for  path  diversity  combin- 
ing (see  Appendix).  Because  most  users  will  get  more  than 
57  dBW  EIRP,  the  diversity  link  margin  for  a  typical  user 
would  be  over  12  dB  for  path  diversity  combining.  The 
CONUS  beam  S-band  antenna  patterns  from  two  satellite 
positions  are  shown  in  Figure  9. 

3.1  Frequency  Plans 

A  comparison  of  frequency  plans  for  the  multibcam  and 
CONUS  beam  systems  is  presented  in  Figures  10  and  1 1 .  li 
shows  that  the  single  CONUS  beam  system  is  more  band- 
width efficient  than  the  multibeam  configurations.  Figure  12 
shows  the  presently  envisioned  CD  Radio  Inc  frequency  plan, 
where  the  two  satellite  system  occupies  2x10  MHz  slots  at 
2.325  and  2.345  GHz,  which  is  about  25%  of  the  total  avail- 
able DAB  frequency  band,  when  using  dual  polarization. 

4.  REFERENCES 

(1)  Mobile  Point  to  Multipoint  Satellite  Service, 
Compendium  of  Applications  and  Restatement  of 
Petition  filed  with  Federal  Communications 
Commission  by  Satellite  CD  Radio,  Inc;Decembcr 
I99K  September  1992. 
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Figure  8.  Preferred  CD  Radio  Satellite  Transponder,  Single  Carrier  TDM 
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Figure  d.  Antenna  DkectlvKy  Contours  for  Two  Orbit  Locations 
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Figure  12.  DAB  Frequency  Plan  (2310  TO  2360  MHz)) 

(2)  "Modulation  and  Coding  for  the  Aeronautical  Satellite 
Channel,"  Andreas  NeuU  Space  Communications, 
November  1990. 

(3)  Communication  Systems  and  Techniques.  M.  Schwartz, 
W.  Bennett  and,  S.  Stein,  McGraw  Hill,  1966. 


APPENDIX 

A.  DIVERSITY  PATH  COMBINING 

The  effect  of  fading  channels  is  to  require  substantially 
increased  transmitter  power  for  reliable  communication.  To 
compensate  for  the  detcrioralion  due  to  fading,  various  forms 
of  diversity  communication  arc  used  to  detect  the  same  data 
stream  picked  up  over  two  fading  channels.  The  expectation 
here  is  that  one  channel  has  a  signal  fading  substantially  below 
the  median,  and  the  oiher  may  have  a  signal  considerable 
larger  in  amplitude.  Various  types  of  diversity  systems  exist 
like  space  diversity,  frequency  diversity,  and  time  diversity.  In 
addition  to  the  different  methods^  there  are  different  ways  of 


combining  the  independently  fluctuating  signals.  One  may 
select  the  largest  signals  and  simply  add  all  output  or  add  them 
after  weighting  each  according  to  the  average  signal-to-noise 
ratio  (SNR)  measured.  This  last  technique  is  called  maximal 
ratio  combining,  which  can  be  shown  to  be  optimum  in  the 
sense  that  it  provides  the  largest  output  SNR.  The  difference  in 
link  availability  between  a  diversity  link  and  a  standalone 
mobile  link  is  significant,  whereas  the  difference  between  the 
various  combining  techniques  is  relatively  small.  One  distin- 
guishes between  Rayleigh  fading,  where  all  signal  paths  are 
equally  likely,  and  the  Ricean  fading,  where  there  is  a  strong 
direct  path.  Note  that  the  satellite  system  proposed  operates  in 
the  2310  to  2360  MHz  frequency  band  using  both  spatial  and 
frequency  diversity  on  two  individual  transmission  paths,  each 
having  elevation  angles  of  at  least  20°  from  the  horizon. 

A.l  RICE.4.N  FADING 

The  mobile  link  suffers  from  shadowing,  multipath  and  a 
combination  of  both.  In  case  of  multipath,  the  probability 
p(y  >  y)  that  the  signal  level  is  larger  than  or  equal  to  the  nor- 
malized averaged  signal  envelope  y  is  shown  in  Figure  A-1  for 
a  carrier  to  multipath  ratio  of  7.5  dB.  For  a  90%  single  link 
availability,  there  should  be  a  link  margin  of  4.0  dB  (see  figure). 

With  path  diversity,  this  link  margin  can  be  improved. 
Assuming  p,  is  the  link  availability  of  path  1»  P2  is  the  link 
availability  of  path  2,  and  the  link  outage  of  path  1  and  2  is 
(1-pj)  and  (I-P2)  respectively,  the  link  availability  after  diver- 
sity combining  with  pj  =  p2  =  0.9  is 


=  l-(lPi)(l-P2) 


=  P1+P2-P1P2 


0.99 
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By  path  combining  the  link  availability  has  improved 
from  0.9  for  the  single  link  to  0.99  for  the  diversity  link.  The 
question  as  to  how  much  is  the  additional  fade  margin  that  has 
been  gained  can  be  answered  by  going  back  to  Figure  A- 1 , 
which  shows  that  a  99.0%  link  availability  would  require  a  9 
dB  link  margin.  So,  by  path  diversity,  an  additional  (9-4)  = 
5.0  dB  link  margin  has  been  obtained. 

The  link  fade  mitigation  can  be  improved  by  increas- 
ing the  single  link  fade  margin. 

A.2  RAYLEIGH  FADING 

For  Rayleigh  fading  and  99.0%  single  link  availability  the 
required  fade  margin  is  20  dB,  and  the  required  fade  margin 
for  dual  diversity  is  10  dB  (see  Figure  A-1).  Thus,  for 
Rayleigh  fading,  the  fade  mitigation  would  be  10  dB,  pro- 
vided that  the  system  has  10  dB  of  fade  margin  available  in  a 
single  path. 

A  similar  diversity  improvement  factor  an  be  arrived  at  by 
error  rate  calculations. 

For  FEC  coded  coherent  PSK  the  error  rate  is  approximately 

The  error  rate  of  a  channel  after  it  undergoes  Rayleigh  fad- 
ing is  with  E/Nq  =  y  from  reference  (3) 


1  A 


The  error  rate  of  a  dual  diversity  system  is  approximately 


V  "72 


The  relative  SNR  ratio  is 
(1  -  2Pe)2 


{-(-(-: 


2y 


l^2 


(l-(l-2/'.)2) 
For  an  error  rate  of  10"^ 


'^1 


Figure  A-1.  Complementary  Probability  Distribution  Function 
of  Normalized  Received  Signal  Envelope  in  Rayleigh  and 
Ricean  Fading 


i.e.,  the  received  SNR  in  a  single  branch  system  must  be 
13  dB  higher  than  the  SNR  in  a  dual  branch  diversity  system, 
if  both  systems  are  subjected  to  Rayleigh  fading.  This  result  of 
fade  mitigation  is  similar  to  that  obtained  from  Rayleigh  fad- 
ing link  outage  considerations  as  outlined  above.  The 
improvement  will  not  be  as  high  for  Ricean  fading,  probably 
closer  to  5  dB  as  was  estimated  before. 

A.3  SHADOWING 

In  terms  of  shadowing,  attenuation  by  buildings,  or  other 
obstacles  on  one  side  of  the  vehicle,  one  can  postulate  that  the 
signal  from  one  satellite  may  fade  more  than  4  dB,  while  the 
received  signal  level  of  the  other  satellite  is  maintained.  If  one 
signal  path  was  attenuated  by  10  dB  and  the  other  signal  path 
was  not  attenuated  at  all,  fading  has  been  mitigated  by  10  dB. 
This  argument  leads  one  to  believe  that  the  two  satellite  sys- 
tem is  more  robust  than  the  single  satellite  system  and  is  there- 
fore preferable. 

A*4  CROSSPOLARIZATION 

Crosspolarization  isolation,  which  in  mobile  communica- 
tion is  usually  of  low  value,  will  be  increased  by  satellite  path 
diversity.  Therefore  crosspolarization  interference  which  is 
already  reduced  by  offset  transponder  frequencies  will  further 
be  mitigated  by  dual  satellite  path  diversity. 
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United  States  Satellite  Digital  Audio  Radio  Service 

Robert  D.  Brlskman 
Satellite  CD  Radio,  Inc 
Washington,  D.C.  USA 


1.  ABSTRACT 

A  description  is  presented  of  a  digital  audio  radio  PAR)  service  to  be  provided  by  satellites 
to  automobiles  and  other  mobile  and  transportable  terminals  throughout  the  United  States. 
The  service  is  by  user  subscription,  and  the  subscribers  can  select  fix)m  among  thirty  types 
of  music  programming,  each  of  Compact  Disk  (CD)  audio  quality.  No  commercials  or 
other  interruptions  to  the  music  occur.  The  system  configuration,  technical  innovations  and 
major  engineering  parameters  are  presented.  Details  of  the  satellites  are  given  in  a 
companion  paper. 


2.  INTRODUCTION 

A  satellite  system  has  been  designed  which 
provides  many  channels  of  high  fidelity 
music  to  vehicles  in  the  continental  United 
States.  (1)  Since  the  transmissions  from  the 
satellites  are  digital  and  will  be  primarily  CD 
quality  music,  the  service  is  called  DAR 
(Digital  Audio  Radio).  Satellite  DAR  service 
is  considered  complementary  with  terrestrial 
radio  broadcast.  There  are  currently  about 
5000  AM  and  4700  FM  terrestrial  radio 
broadcast  stations  in  the  United  States.  The 
stations  all  broadcast  analog  signals  of 
modest  quality  in  the  local  geographical 
areas  in  which  they  operate  and  generally  are 
supported  by  revenue  from  advertisers.  The 
satellite  DAR  service  provides  digital 
transmissions  of  Compact  Disk  (CD)  quality 
throughout  the  continental  United  States  and 
is  subscriber  supported  so  there  are  no 
commercial  or  other  interruptions  to  the 
music  programming. 


3.  SYSTEM  REQUIREMENTS 

3.1  NUMBER  OF  CHANNELS 

There  are  30  CD  quality  stereo  music 
channels  and  a  service  channel  The  number 
of  channels  is  set  by  the  requirement  to  have 
enough  programming  diversity  that  at  least 
one  of  the  channels  will  appeal  to  all 
subscribers  (i.e.,  often  referred  to  as 
"narrowcasting"  ).  Figure  1  shows  the 
currentiy  proposed  channel  programming. 


3.2  CHANNEL  COMPRESSION 

It  is  necessary  to  compress  the  stereo  CD 
quality  music  before  digital  t?*ansmission  as 
is  currentiy  done  in  most  radio  frequency 
communications  systems.  The  compression 
will  result  in  a  stereo  CD  quality  music 
program  being  transmitted  at  a  128  kb/s  rate. 
The  algorithm  which  will  be  used  performs 
composite  (or  joint)  processing  of  the  stereo 
pair  in  contrast  to  algorithms  which  perform 
independent  processing.  Composite 
processing  removes  redundancy  between  the 
left  and  right  stereo  channels.  Such 
compression  has  been  demonstrated  by 
AT&T,  Sony,  Scientific  Atianta  and  others. 


3.3  VEHICLE  RECEIVER 

The  vehicle  receiver  must  meet  the 
subsequently  discussed  economic 
requirements  and  must  have  an  antenna 
which  is  omnidirectional  in  azimuth  and  with 
coverage  of  approximately  20''-60''  elevation 
angle  (for  the  continental  United  States  and 
for  geosynchronous  satellite  locations 
between  70°- 120°  W.  Longitude).  Such  an 
antenna  will  have  a  3  dBi  gain  at  the 
elevation  angle  limits  and  ,  with  an 
appropriate  preamplifier,  a  G/T  of  -19 
dB/  K.  A  receiver  block  diagram  is  shown 
in  Figure  2,  and  a  typical  antenna  is  a  planar 
array  approximately  5  cm  square  by  0.5  cm 
thick  recessed  into  an  automobile  roof  with 
paintover  for  invisibility.  The  receiver 
utilizes  at  least  two  radio  channels  for 
diversity  and  possibly  a  third  for  reception 
ftx)m  complementary  terrestrial  facihties. 
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3.4  CAPACITY/SPECTRUM  AND 
ORBITAL  USAGE 

The  satellite  DAR  system  is  configured  for 
four  operators  serving  the  United  States  in 
the  2310-2360  MHz  band  using  both 
satellite  space  and  frequency  diversity  (2). 
Each  operator  would  utilize  two  satellites, 
and  a  proposed  frequency  plan  is  shown  in 
Figure  3.  Frequency  re-use  of  the  band  is 
accomplished  by  circular  cross  polarization 
(i.e.,  four  satellites  radiate  right  hand 
circular  polarization  and  four  left  hand;  20 
dB  or  more  intersystem  cross  polarization 
isolation  is  anticipated).  The  total  capacity 
of  the  frequency  band  is  120  stereo  CD 
channels  for  the  four  operators.  This 
capacity  could  be  increased  if  required. 
Although  all  eight  satellites  could 
theoretically  be  co-located  at  one 
geosynchronous  orbital  position,  the 
requirement  for  space  diversity  from  the 
satellites  would  place  jgairs  of  satellites 
approximately  30  apart  in  the 
geosynchronous  orbital  arc  at  orbital 
locations  where  the  minimum  elevation  angle 
throughout  the  coverage  area  is  greater  than 
20''  (e.g.,  so""  and  1 10  W.  Longitude). 


3.5  SATELLITES 

The  significant  system  requirement  for  the 
satellites  is  the  relatively  high  EIRP  which  is 
necessitated  by  the  previously  discussed  low 
vehicle  G/T  and  the  large  number  of  high 
fidelity  channels  radiated  per  satellite.  As 
later  shown  by  the  detailed  system 
implementation  and  link  budget  margin 
requirements,  an  EIRP  of  57  dBW  would  be 
typical  at  edge  of  coverage  for  a 
space/frequency  diversity  satellite  DAR 
system  covering  the  continental  United 
States.  The  details  of  the  satellite  are 
described  in  a  companion  paper. 


3.6  MODULATION 

The  30  stereo  CD  music  channels  and  a  128 
kb/s  service  channel  are  digitally  multiplexed 
together  (4  Mb/s),  convolutionally  encoded 
and  transmitted  by  quadraphase  shift  keying. 
The  occupied  bandwidth  is  somewhat  less 
than  8  MHz.  Another  requirement  of  the 
digital  multiplex  is  to  perform  time 


interleaving  which  reduces  the  probability  of 
bit  errors  and  multipath  effects.  A  typical 
transmission  link  budget  at  2335  MHz  is 
provided  in  Table  1.  Since  the  dual  satellites 
provide  both  space  and  frequency  diverse 
paths  at  elevation  angles  above  20  , 
multipath  fading  will  be  extremely  infrequent 
and  blockage  events  will  be  significantly 
decreased. 


3.7  UPLINK  FACILmES 

The  program  origination  and  up-link 
facilities  required  are  modest,  since  a 
centralized  facility  is  used.  With 
geographical  redundancy,  the  satellite  DAR 
service  requires  two  up-link  facilities  in  the 
United  States.  These  facilities  use  relatively 
large  transmit  antennas  (i.e.,  5-7  meters 
diameter)  to  reduce  transmitter  power  output 
level  and  consequent  cost.  Radio  frequency 
clearance  on  a  local  basis  of  a  10  MHz  wide 
radio  frequency  band  above  7  GHz  is 
required  and  easily  accomplished. 


3.8  OPERATIONS 

A  satellite  DAB  subscriber  service 
necessitates  several  requirements.  It  is 
necessary  for  potential  users  to  subscribe  to 
the  service  including  the  acquisition, 
installation  and  activation  of  the  vehicle 
receiver  as  well  as  payment  for  the  receiver 
and  for  subsequent  service.  The  only 
significant  technical  requirement  is  that  each 
vehicle  receiver  be  individually  addressable 
through  the  service  channel  by  the  control 
center  at  the  up-link  facility.  This 
addressability  must  include  the  capability  to 
turn  the  receiver  on  and  off  and  to  send 
messages  for  display  such  as  the  title  and 
performer  of  the  music  being  heard. 
Security  of  this  service  channel  is  also 
required  to  prevent  the  acquisition  of  unpaid 
service. 
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3.9  COMPLEMENTARY 

TERRESTRIAL  FACDLmES 


4.  IMPLEMENTATION 


Blockage  of  both  satellite  paths  occurs  in 
tunnels,  in  a  few  very  densely  populated 
urban  locations  and  in  certain  other 
infrequent  circumstances.  Depending  on  the 
requirement  for  service  continuity,  such 
blockage  outages  can  be  almost  eliminated 
by  use  of  sufficient  numbers  of  satellite 
terrestrial  repeaters.  In  one  mechanization, 
such  terrestrial  repeaters  would  receive  the 
satellite  S-band  signal,  translate  it  to  an 
unused  S-band  channel  and  radiate  it  at  low 
transmitter  power  with  a  directive  antenna 
into  the  local  geographical  area  where 
blockage  has  prevented  service.  It  is 
unknown  presentiy  if  such  repeater  facilities 
will  ever  be  required  and,  if  so,  when  in  the 
system  development.  The  vehicle  receiver 
could  employ  a  third  channel  for  receiving 
signals  from  complementary  terrestrial 
facilities,  although  it  is  believed  possible  to 
mechanize  one  of  the  diversity  channels  in 
the  receiver  for  this  additional  function. 


3.10  INTERNATIONAL 
INTERFERENCE 

The  significant  requirement  is  to  ensure  that 
no  unacceptable  interference  occurs  from  the 
satellite  transmissions  into  2310-2360  MHz 
receivers  in  Canada,  Mexico  and  the 
northern  Caribbean.  The  satellite  antenna 
pattern  has  a  roll-off  in  gain  such  that  other 
countries  are  not  affected.  However,  the 
satellite  antenna's  edge  of  coverage  for  the 
United  States  corresponds  to  the  southern 
border  of  Canada  and  the  northern  border  of 
Mexico.  This  results  in  a  -139  dBW/4 
kHz/m^  flux  density  at  these  borders.  Table 
2  shows  the  flux  density  calculation. 
Detailed  coordination  is  necessary  with  both 
countries.  It  is  noted  that  none  of  the 
approximately  172  receivers  currently  used 
by  Canada  in  the  2310-2360  MHz  iBrequency 
band  with  high  gain  antennas  (i.e.,  greater 
than  30  dBi)  have  their  main  beam  pointing 
at  the  geosynchronous  orbital  arc  of  interest 
(i.e.,  70-120°  W.  Longitude). 


The  DAR  satellite  system  is  shown  in  Figure 
4.  The  Figure  also  roughly  illustrates  how 
the  use  of  the  two  satellites  reduces  blockage 
in  the  overall  system  configuration.  It  is 
noted  that  the  automobile  receiver  block 
diagram  shown  previously  in  Figure  2  is 
capable  of  normal  analog  AM  and  FM 
reception  and  digital  audio  reception  from 
terrestrial  broadcast  stations  as  well  as  the 
subject  DAR  service  from  satellite.  Less 
than  one  quarter  of  the  receiver  electronics  is 
involved  with  the  satellite  signal.  Figure  5  is 
a  block  diagram  of  the  uplink  facilities 
including  the  programming  center  and  the 
satellite  TT&C  (Tracking,  Telemetry  and 
Control)  center. 


5.  ECONOMIC  REQUIREMENTS 

Satellite  DAB  systems  operating  on  a 
subscription  basis  must  be  affordably 
priced.  There  are  two  major  requirements, 
the  previously  mentioned  low  cost  vehicle 
receiver  and  the  monthly  service  price. 
Vehicle  receiver  prototypes  have  been  built 
for  DAR  terrestrial  reception  at  microwave 
frequencies  with  price  estimates  in  quantity 
of  $150-200  US  (3).  Similar  DAR  service 
is  currently  provided  to  homes  through  cable 
television  systems.  Such  subscribers 
currentiy  pay  between  $5-10  US  per  month. 
The  major  capital  requirement  for 
implementation  of  a  satellite  DAR  system  is 
the  satellites  and  launch  vehicles.  Estimates 
have  been  made  that  two  satellites  and 
launch  vehicles  would  cost  approximately 
$200-300  Million  US. 


6.  SUMMARY 

A  domestic  satellite  system  providing  United 
States  DAR  service  operating  in  the  2310- 
2360  MHz  frequency  band  has  been 
presented.  Implementation  of  this  system 
will  soon  be  started  and  will  provide  by 
1996  new  radio  services  to  mobile  users 
such  as  freedom  from  commercials,  better 
fidelity  music,  much  larger  selection  of 
programming  and  nationwide  coverage. 
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SATELLITE-TO-AUTOMOBILE  LINK  BUDGET 


Satoliite  EiRP  (1) 

57 

dBW 

Path  Loss  (2) 

-192 

dS 

Vehicle  Antenna  Gain  (3) 

dSi 

Received  Power  at  Vehicle 

-132 

dBW 

Receiver  Noise  Power  (4) 

-141 

dBW 

Resultant  E/No 

9 

dB 

Required  E/No  (5) 

dB 

Power  Margin 

4 

dB 

Diversity  Gain  (6) 

12 

dB 

Effective  Muttipath  Margin 

16 

dB 

(1)  At  edge  of  coverage  area 

(2)  Geosynchronous  orbit/2335  MHz 

(3)  Worst  orientation;  includes  polarization  loss 

(4)  Effective  G/T  =  -19  dB/  K;  includes  uplink  contribution  and  losses;  Bm=3.9  MHz 

(5)  B.E.R.of  10-s 

(6)  Satellite  spatial  and  frequency  diversity  provides  9-15  dB  multipath  mitigation 
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PQWgR  FLUX  DENSITY  AT  CANADIAN  -  U.S.  BORDER 


Satellite  EIRP 
Spreading  Factor 


+  57  dBW 
-163  dB/m^ 
-106  dBW/m2 


Bandwidth  Factor 
(8  MHz  to  4  KHz) 


-  33  dB 


POWER  FLUX  DENSITY 


-139  dBW/m2/4kHz 


(Note  that  above  numt>6rs  are  rounded  to  the  nearest  whole  decibel) 
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SATELLITE  DAB  FREQUENCY  PLAN 
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SMALL  SATELLITES  FOR  MOBILE  AND  ENVIRONMENTAL  DATA  COMMUNICATIONS: 
EFFECTIVELY  SOLVING  ECONOMIC,  SOCIAL  AND  TECHNOLOGICAL  ISSUES 

Fulvio  AngDtsso 

TELESPAZIO  -  Via  Tiburtina  965  -  00156  Roma  (Italy) 


ABSTRACT 

"Smair  satellites  are  nowadays  frequently  envisaged  in  alternative  to  traditional,  "large"  satellites,  often 
exploiting  orbital  characteristics  different  from  the  Geostationary  Earth  Orbit  (GEO),  e.g.  circular 
orbits  closer  to  the  earth  or  elliptic  orbits.  Mobile  (Personal)  Commuriications  (including  Vehicle 
Radiolocation,  RDSS)  and  Environmental  Data  Communications/Remote  Sensing  are  the  most 
attractive  areas  of  applications,  reasonably  regulated  in  terms  of  frequency  spectrum  allocation  by  the 
1992  World  Administrative  Radio  Conference  (WARC-92). 

In  this  context,  TELESPAZIO  is  developing  a  commercial  "micro^satellite  system  (TEMISAT) 
providing  Data  Collection  and  Distribution  from/to  autonomous  networks.  This  kind  of  application  is 
well  suited  for  both  developed  and  developing  countries  to  provide  low  data  rate,  non  real- time 
services  across  geographical  areas  where  a  multitude  of  remote  terminals  with  limited  throughput  is 
widespread  on.  From  one  hand  it  would  be  quite  costly  to  implement  a  terrestrial  teleccmmunication 
infrastructure  to  link  those  terminals,  from  the  other  hand,  utilizing  the  microsatellite  technology,  a 
space- based  data  collection  and  distribution  network  results  much  more  cost-effective  than  with 
traditional  (large)  satellites. 


1,  INTRODUCTION 

In  the  last  few  years,  the  commercial  satellites  commu- 
nity has  strongly  re-considered  the  problem  of  spacecraft 
size/power  consumption,  developing  a  number  of  attractive 
system  concepts  taking  advantage  of  small  satellites  technol- 
ogy. Within  the  class  of  small  satellites  it  is  customary  to 
define  "micro^'satellites  those  birds  having  a  mass  up  to 
50-100  kg  (100-200  pounds  roughly),  whilst  "mini^satellites 
range  from  this  limit  to  several  hundred  kilograms 
(1000-1500  pounds).  It  is  just  marginally  worth  mentioning 
that  these  limits  are  nrerely  indicative,  mainly  aiming  at 
identifying  which  class  cf  spacecraft  in  broad  sense  we  are 
talking  of. 

The  idea  behind  the  trend  reversal  going  towards  a 
reduction  of  satellite  mass  lies  in  that,  under  certain 
circumstances,  the  overall  investment  cost  to  implement 
several,  single-mission,  "small"  spacecrafts  instead  of  one 
"large"  multi-mission  satellite  may  result  substantially  lower, 
at  the  same  time  reducing  the  risk  for  launch  failures,  only 
affecting  a  portion  of  the  mission  rather  than  the  entire 
mission.  There  are  scenarios  where  the  satellite  limitation  in 
size  is  the  key  feature  to  reduce  the  investment  costs,  while 
the  continuity  of  service  against  the  growth  of  traffic 
demand  is  assured  by  multiple,  subsequent  launches  of 
spacecrafts  in  co-located  (GEO)  orbits  as  long  as  the 
previous  birds  are  saturated  in  traffic  [1].  Up  to  4  satellites 
can  be  reasonably  co-located  in  the  same  0.1°  box  (GEO 
orbital  slot),  so  that,  assuming  a  linear  vacancy  curve 
(transponders  filled-in  uniformly  versus  time),  subsequent 
launches  of  spacecrafts  to  allow  for  the  previous  one(s) 
being  saturated  permits  to  defer  the  investment  costs, 
although  the  cost  of  one  single  (much  larger)  satellite 
handling  four  times  as  much  traffic  is  in  general  lower  than 
the  sum  of  smaller  birds  plus  launches. 


In  addition,  several  applications/services  -  Mobile 
Satellite  Systems  (MSS),  mailbox/electronic  mail, 
store-and- forward  data  transfer,  tactical  communications, 
coarse  resolution  remote  sensing,  earth  observation  for  social 
security,  ...  -  might  be  exchanged  via  the  aggregation  of 
several  Low  Earth  Orbit(LEO)/Highly  Inclined  Orbit 
(HIO)/HighIy  Elliptic  Orbit  (HEO)  spacecrafts,  whose 
mass/cost  can  be  kept  reasonably  small.  The  technology 
Sophistication/lifetime  can  be  kept  reasonably  fair  to  limit 
the  expenditure,  since  the  low-cost  availability  of  spares  to 
replace  in-orbit  failures  can  balance  the  sub-optimum 
hardware  reliability.  Lastly,  multiple  launches  might  be 
arranged  with  substantial  cost  saving  due  to  economy  of 
scale. 

As  a  general  remark,  LEO  small  satellites  inherently 
result  well  suited  for  specific  missions  where  limited  data 
rates  are  requested  to  be  handled  by  each  spacecraft.  It  only 
flies  across  the  service  area  for  some  tens  of  minutes  a  few 
times  a  day,  depending  upon  the  orbital  parameters  - 
differently  from  the  geostationary  orbit  (GEO),  where  the 
satellite  at  36,000  km  over  the  equator  is  fixed  with  respect 
to  the  earth,  the  period  of  revolution  round  the  earth  of  a 
low  orbiting  (LEO)  spacecraft  is  much  less  than  a  day  -. 
Thus,  a  real-time  service  is  not  allowed  unless  a  complete 
constellation  of  LEO*s  is  operational. 

On  the  other  hand,  very  often  -  e.g.  for  most  of 
previously  mentioned  services  -  a  real-time,  continuous  link 
availability  is  not  mandatory;  this  was  the  rationale  for 
starting  our  Telespazio  activities  on  small  satellites  with  an 
environmental  data  collection  and  distribution  system,  where 
the  need  for  monitoring  remotely  located  environmental 
parameters  (earth-based  sensors)  is  not  continuous  but  rather 
satisfactorily  met  by  exchanging  data  once  or  twice  a  day 
for  a  short  while.  It  is  only  marginally  worth  noting  that  the 
same  architecture  can  be  used  to  collect  and  distribute  data 
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different  from  environmental  parameters  but  with  the  same 
absence  of  real-time  requirements  (e.g.  short  messages  from 
extremely  cheap  mobile  terminals,  that  can  constitute  the 
only  viable,  low^cost  telecommunication  infrastructure  for 
remotely  located  areas  like  rural  territories).  In  this  way  a 
good  answer  can  be  given  to  economic  and  social  issues 
requiring  to  provide  services  even  when  they  may  not  be 
remunerative  with  "standard"  telecommunication  infrastruc- 
tures, but  needed  by  social  implications. 

The  paper  addresses  now  the  potential  services  able  to  be 
provided  by  the  small  satellites  technology  (Section  2)  and 
related  orbits /frequency  bands  (Section  3),  then  gives  a  brief 
description  of  the  Telespazio  TEMISAT  micro- satellite 
programme  (Sections  4  and  5). 


2.  SERVICES/APPLICATIONS 

Several  attractive  services  can  be  envisaged  utilizing  the 
small  satellite  technology,  such  as: 

•  Personal  Communication  Services  (PCS)  in  general  sense; 

•  Digital  Audio  Broadcasting  (DAB); 

•  Environmental  Data  Collection  and  Distribution; 

•  Remote  Sensing; 

•  Military  Applications  in  general. 

Concerning  PCSs,  several  applications  come  to  mind 
naturally  such  as  paging,  mailbox/electronic  mail,  hand-held 
or  portable  terminals  for  mobile  communications,...  These 
services  can  be  extremely  well  provided  in  principle  by 
small  satellite  systems;  in  addition  to  that,  applications  not 
rigorously  classifiable  under  the  PCS  category  but  neverthe- 
less quite  related  are  store-and-forward  data  transfer, 
remote/rural  areas  communications.  Embassies  communica- 
tions, educational  programs  transmissions  (e.g.  UNESCO, 


UNICEF,...).  Funherruore,  Radio  Determination/Automatic 
Position  Reporting  (RDSS/APR)  is  easily  available,  although 
at  a  coarse  level,  exploiting  some  specific  features  (e.g. 
Doppler  measurements  with  LEO  spacecrafts,  providing 
about  half-a-mile  resolution). 

It  is  worthwhile  mentioning  that,  from  a  commercial 
standpoint.  Personal  Mobile  Satellite  Services  are  extremely 
attractive  since  they  cover  a  substantial  sector  of  the 
(cellular)  market.  This  market  is  growing  up  at  an  enormous 
rate.  At  least  10  million  people  in  the  world  would  likely 
need  personal  communications  by  1996,  a  reasonable  portion 
of  which  could  migrate  to  MSSs  provided  they  are  timely 
introduced,  full  coverage  (not  easy  with  terrestrial  systems) 
and,  possibly,  utilizing  hand-held  or  very  compact  size 
terminals.  Recent  projections  indicate  2-to-4  million  MSS 
subscribers  in  the  world  by  the  year  2000,  and  over  ID 
million  by  2008.  It  is  evidently  a  multi-billion  US$-per-year 
business,  mostly  addressed  by  the  "big"  LEO  systems 
operating  at  L/S  band  (Motorola's  IRIDIUM,  Loral  GLOB- 
ALSTAR,  TRW's  ODYSSEY,  Constellation  Communication 
Inc.(CCI)  ARIES  and  Ellipsat's  ELLIPSO),  but  also  by  below 
1  GHz  systems  (ORBCOMM,  STARSYS,  the  Russian 
GONETS,  LEOSAT).  It  has  also  to  be  mentioned  the 
INMARSAT  Project  21  system,  still  in  the  design  phase,  and 
VITA  (Volunteers  In  Technical  Assistance),  proposing  a 
non-profit  international  store-and-forward  communications 
system  for  developing  countries  consisting  of  2  LEO 
satellites  operating  at  VHF  bands. 


3.  ORBITS/FREQUENCIES 


Table  1  sketches  the  orbital  characteristics  of  the  systems 
mentioned  earlier.  It  can  be  seen  that  now  IRIDIUM 
envisages  6  orbital  planes  -  instead  of  7  as  originally 
planned  (will  the  name  "Iridium"  be  changed  into  "Dyspro- 
sium"?...) -  with  11  spacecrafts  per  plane,  which  sums  up  to 


SYSTEM 

ORBIT 
ALTITUDE 

INCLINATION 

PERIOD 

ORBITAL 
PLANES 

SATELLITES 
PER  PLANE 

TOTAL  #  OF 
SATELLITES 

GONETS 

Circular 
1390  km 

83° 

113.56' 

6 

6 

36 

LEOSAT 

Circular 
970  km 

40o 

104.47' 

3 

6 

18 

ORBCOMM 

Circular 
970  km 

50o 
90° 

104.47' 

3 
2 

6 
1 

18 
2 

STARSYS 

Circular 
1300  km 

60o 

1 1 1 .59' 

4 

6 

24 

ARIES 

Circular 
1018  km 

90o 

105.5' 

4 

12 

48 

ELLIPSO  I 

Elliptic 
576/1439  km 

63.5° 

105.25' 

2 

3 

6 

ELLIPSO  2 

Elliptic 
426/2900  km 

63.40 

119.57' 

2 

9 

18 

GLOBALSTAR 

Circular 
1389  km 

470 
52o 

113.53' 

OOOO 

3 
6 

24 
48 

IRIDIUM 

Circular 
765  km 

90o 

100.13' 

6 

11 

66 

ODYSSEY 

Circular 
10373  km 

550 

359.53' 

3 

4 

12 

TABLE  I.  ORBITAL  PARAMETERS  FOR  SOME  PROPOSED  SYSTEMS 
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66  satellites  instead  77.  It  is  worth  mentioning  that,  as  of 
August  1992,  ORBCOMM,  STARSYS  and  VITA  ("little" 
LEOs  below  I  GHz)  have  obtained  from  the  US  Federal 
Communications  Commission  (FCC)  experimental  licences; 
Leosat  Corporation,  who  submitted  in  September  1990  an 
application  to  provide  intelligent  mobile  services,  has  been 
negotiating  with  FCC  to  remove  some  bureaucratic  obstacles. 
Concerning  the  "big"  LEOs  above  I  GHz,  all  of  them  have 
been  granted  experimental  licenses. 

The  problem  of  radio  frequency  management  for 
non-GEO  satellite  applications  has  been  addressed  recently 
by  the  February  1992  World  Administrative  Radio  Confer- 
ence (WARC-92)  in  Malaga,  Spain.  One  of  the  most  relevant 
decisions  taken  at  that  Conference  was  to  allocate  the 
I610-I626.5  MHz  (L  band)  and  2483.5-2500  MHz  (S  bands) 
slots  to  LEO  satellite  services  on  a  worldwide,  primary  basis, 
thus  enabling  "big"  LEOs  to  have  a  reasonable  amount  of 
spectrum  (i.e.  capacity)  to  (potentially)  serve  a  substantial 
number  of  subscribers  and  reach/exceed  the  break-even 
point  to  remunerate  the  service  provision.  Table  2  depicts 
the  situation  for  those  systems,  including  some  indication  on 
cost. 

However,  the  presently  available  amount  of  spectrum  at 
L-band  is  hardly  sufficient  to  permit  several  systems  to 
operate  cost-effectively.  This  brought  Motorola  to  ask  FCC 
for  additional  10.5  MHz  slot  to  be  "selectively"  utilised  by 
the  different  systems  as  a  function  of  the  multiple  access 
method.  So  doing,  one  part  of  the  overall  spectrum  would  be 
used  by  FDMA/TDMA  systems  (Iridium  only  in  practice), 
whereas  the  remaining  part  would  be  used  by  CDMA 
systems  (the  others).  This  has  been  strongly  opposed  by  "the 
others",  and  the  situation,  although  in  principle  technically 
solved  by  WARC-92  with  the  allocation  of  a  reasonable 
amount  of  spectrum,  is  still  fluid  in  practice  due  to  the 
economical  unattractiveness  of  several  systems  being  placed 
simultaneously  in  the  same  (narrow)  frequency  window. 


4.  TEMISAT  PROGRAMME 


TKe  TEMISAT  (TEIespazio  MIcroSATellite)  Programme 
foresees  the  implementation  of  a  Data  Collection  and 
Distribution  Service  for  geophysical  environmental  monitor- 
ing based  on  an  autonomously  managed  network.  This 
network  will  adopt  innovative  communications  technologies 
to  provide  environmental  protection  services. 


Such  a  collection  of  environmental  data  requires  the 
deployment  a  multitude  of  sensors  over  wide  areas  usually 
difficult  to  reach  or  lacking  in  communications  infrastruc- 
tures. A  satellite  system  for  environmental  monitoring 
services  can  offer  a  unique  opportunity  for  an  efficient 
solution.  In  particular,  taking  advantage  of  the  existing 
technology  it  is  possible  to  provide  the  required  communica- 
tions capability  through  a  microsatellite-based  system. 

In  the  early  stage  of  operations  the  service  will  be 
provided,  at  least  on  a  daily  basis,  to  private  and  public 
users  located  in  the  Italian  territory  and  the  surrounding 
European  and  Mediterranean  Regions.  It  is  our  intention  to 
extend  gradually  the  service  to  other  geographical  regions, 
such  as  South  America  and  Pacific  Rim. 

As  already  pointed  out,  the  same  architecture  can  be  used 
to  collect  and  distribute  data  different  from  environmental 
parameters  (e.g.  short  messages  from  extremely  cheap  mobile 
terminals,  that  can  constitute  the  only  viable,  low-cost 
telecommunication  infrastructure  for  remotely  located  areas 
like  rural  territories).  We  are  studying  at  present  the 
possibility  of  implementing  and  launching  other  microsatel- 
lites  to  increase  the  system  capacity  and  to  provide  a 
quasi-real-time  capability  by  exploiting  constellation  fea- 
tures. Our  production  line  is  such  as  to  assure  the  design, 
implementation  and  launch  of  a  new  product/service  in  less 
than  2  years,  typically  18-to-22  months.  To  this  end,  we  are 
also  interested  in  partnership  to  share  the  investments/pro- 
vide  the  services  in  the  various  regions  of  the  world. 

The  main  applications  of  the  present  TEMISAT  system 
envisage  monitoring  of: 

*  Basin  Level 

*  Snow  Level 

*  Vehicular  Traffic 

*  Structures  (buildings,  dams,,..) 

in  addition  to: 

*  Geological  Monitoring 

*  Oceanographic  Monitoring 

*  Seismic  Monitoring 

*  Climatological  Monitoring, 

The  environmental  data  are  acquired  and  collected 
through  earth-based  sensor  subsystems,  then  temporarily 
stored  on  ground  and  logged  by  autonomous  terminals  until 
the  uploading  request  (oolling)  from  the  TEMISAT  space- 
craft. Once  the  data  are  received  on  board,  they  are 
transmitted  from  TEMISAT  to  User  Collection  Centres, 


SYSTEM 

FREQUENCY 

SERVICE 

COST 
(U,S,$) 

User  Link 

Feeder  Link 

Voice  (kbps) 

Data  (kbps) 

GONETS 

VHF/UHF 

YES  (in  1997) 

4,8  (in  1995) 

300  M 

LEOSAT 

VHF 

UHF 

NO 

4,8 

21  M 

ORBCOMM 

VHF 

VHF 

NO 

4.8 

320  M 

STARSYS 

VHF 

VHF 

NO 

4.8  up 
9.6  down 

200  M 

ARIES 

L/S  band 

C  band 

YES  (4.8) 

2.4 

292  M 

ELLIPSO 

L/S  band 

L/S  band 

YES  (4,8) 

NO  (ROSS) 

214  M 

GLOBAKSTAR 

L  band  uplink 
S  band  down 

C  band 

YES 
(2.4/4.8/9.6) 

9,6 

657  M  (24  sats) 
1,200  M  (48  sats) 

IRIDIUM 

L  band 

Ka  band 

YES  (2.4/4.8) 

2.4 

3,370  M 

ODYSSEY 

L/S  band 

Ka  band 

Yr-:S  (4.8) 

96 

1 ,300  M 

TABLE  2.  SOME  COMMl  NICATION  PARAMETFRS  AND  COST 
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5.  TENTISAT  PARAMETERS 

The  TEMISAT  system  is  composed  by  three  main 
segments: 

(i)  a  Space  Segment,  consisting  of  two  micro -satellites 
(35x35x35  cm  size,  about  30  kg  weight  each),  implementing 
a  low  cost  satellite  system  based  on  TDMA/SCPC  access 
scheme.  The  expected  operational  life  of  each  satellite  is  5 
years. 

The  major  characteristics  of  the  satellites  are: 

•  RX  capacity:  up  to  9  VHP  (I48-!50.05  MHz)  channels 
plus  I  UHF  (401-403  MHz)  channel; 

•  TX  capacity:  3  +  3  (cold  redundant)  VHP  (137-138  MHz) 
SSPA  transmitters  (1-5  W); 

•  3  transmitter  antennas  plus  2  receiver  antennas; 

•  Data  rate:  2.4  kbps  (user  link)/9.6  kbps  (data  collection 
centre  down  link); 

•  On -board  data  demodulation,  storage  and  handling; 

•  Redundant  data  handling  CPU  (transputer-based); 

•  Redundant  10  Mbyte  mass  memory  (about  6000  pages  of 
A4  format  capacity)  with  error  correction; 

•  Real-time  and  store -and -forward  capacity; 

•  Direct  or  on-request  access; 

•  High  reliability/Pull  functional  redundancy. 

A  semi-passive  Attitude  Control  System  is  present  (magnetic 
stabilization  to  the  local  magnetic  field  of  the  earth), 
whereas  the  power  generation  is  assured  by  6"  panels 
mounted  on  the  external  spacecraft  surface.  A  fully  passive 
spacecraft  temperature  control  is  obtained  by  appropriate 
coating  of  the  satellite  surface  areas. 

(ii)  a  Ground  Support  Segment,  consisting  of  a  Mission 
Control  Centre.  This  Centre  processes,  manages  and  stores 
the  mission  data,  and  prepares  the  User  Routing  Matrix  that 
contains  the  polling  sequence,  the  synchronization  and  the 
addressee  identification  codes. 

The  Mission  Control  Centre  is  responsible  for  : 

•  Mission  Planning 

•  Polling  Optimization 

(iii)  an  User  Segment,  consisting  of  two  different  types 
of  terminals: 

•  User  terminal,  and 

•  Data  Collection  Centre  terminal. 

The  User  terminals  are  connected  with  the  block  of  sensors, 
which  are  set  for  acquiring  the  measurements  and  for 
storing  them  temporarily.  As  soon  as  the  satellite  polls  the 
user  terminal,  the  commands  exchange  between  the  user 
terminal  interface  and  sensor  terminal  adopting  the  standard 
RS-232  will  make  available  the  data  for  packetization  and 
transmission,  provided  by  the  user  terminal  equipment. 
More  than  lOOO  user  terminals  are  planned  to  be  used  in  the 
final  network  configuration,  each  one  able  to  serve  several 
sensors. 


Of  course  the  standard  interface  available  as  1/0  of  the  user 
terminal  can  allow  to  connect  the  terminal  to  any  type  of 
equipment  ready  to  select,  prepare,  acquire  the  data  or 
alphanumeric  messages  to  be  transmitted. 

The  main  characteristics  of  the  User  Terminal  are: 

♦  Standard  Interfaces 

♦  Low  Power  Consumption 

♦  Easy  Installation 

The  Data  Collection  Centre  is  enabled  to  receive  the 
down-link  data  flow  from  TEMISAT  corresponding  to  the 
information  collected  from  the  user  terminals  belonging  to 
its  Closed  User  Group  (CUG).  It  is  also  envisaged  the 
transmission  from  each  Centre  of  command  packets  to  the 
satellite:  these  commands  are  delivered  to  the  addressed  user 
terminals  inside  the  polling  packets. 

The  main  characteristics  of  the  Data  Collection  Centre  are: 

♦  High  Flexibility 

♦  Closed  User  Group  (CUG)  Control 

♦  Low  Cost  and  Low  Complexity 

The  first  TEMISAT  unit  is  planned  to  be  launched  from 
Plesetsk  as  co-passenger  of  METEOR  2  Satellite  (nominal 
LEO  altitude  950  km,  inclination  82.5°,  orbital  period 
approximately  110  minutes)  by  the  Russian  Launcher 
TSYCLON  in  June  1993.  The  second  unit  is  being 
manufactured  together  with  the  first  one;  it  will  be  stored 
on  ground  for  about  three  years  and  then  will  be  launched 
to  assure  the  service  continuity  and  to  increase  the  in-orbit 
capacity. 

The  manufacture  and  overall  mission  implementation  is 
estimated  to  cost  less  than  10  M  U.S.S  and,  on  the  basis  of 
the  investment  plans,  the  system  offers  innovative  commer- 
cial prospects. 


6.  CONCLUSIONS 

The  paper  has  considered  the  potential  applications  of 
"small"  satellites  in  commercial  environments,  also  addressing 
issues  related  to  orbits,  frequency  spectrum  allocation  and 
cost. 

A  specific  "micro^satellite  programme  has  also  been 
illustrated,  the  Telespazio  TEMISAT  Environmental  Data 
Collection  &  Distribution  system,  to  be  launched  in  1993. 
This  kind  of  architecture  is  well  suited  for  both  developed 
and  developing  countries  to  provide  low-cost  services  across 
sparsely  populated  regions  where  a  multitude  of  remote 
terminals  with  limited  throughput  is  widespread  on. 
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1.  ABSTRACT 

This  paper  compares  the  characteristics,  prices  and  ecohomics  of  currently  available  large,  medium  and 
small  geostationary  (GSO)  communications  satellites,  focusing  on  specific  GSO  lightsats  currently  in 
production.  A  listing  of  current  international  GSO  lightsat  suppliers  and  currently  signed  contracts  for 
GSO  lightsats  will  be  presented.  The  paper  addresses  the  selection  of  the  proper  size  and  lifetime  of  a 
geostationary  (GSO)  communications  satellite  for  a  particular  project. 


2.  SUMMARY 

It  is  shown  that  the  many  currently  available  GSO  lightsats 
have  fewer  transponders,  lower  communications  payload 
mass  fractions  and  a  resulting  higher  cost/transponder  and 
cost/transponder-year  delivered  on  orbit,  coupled  with  shorter 
lifetimes  and  lower  total  lifecycle  revenues.  GSO  lightsats 
would  appear  on  the  surface  to  suffer  from  the  economies  of 
scale  that  have  led  to  the  steady  historic  increase  in  size  of 
commercial  GSO  communications  satellites.  However,  GSO 
lightsats  actually  provide  a  surprisingly  competitive  return  on 
investment  (ROI)  when  compared  to  conventional  large  and 
medium  GSO  satellites,  even  for  larger  markets.  And  when 
modest  transponder  vacancy  rates  are  included,  the  GSO 
lightsats  can  compare  favorably  with  the  annual  ROI's  of 
large  and  medium  GSO  satellites  with  only  a  fraction  of  the 
required  investment  capital.  The  paper  presents  cost/benefit 
net-present-value  (NPV)  analyses  showing  small  profit  in 
purchasing  a  satellite  lifetime  over  10  years.  Since 
entrepreneurial,  new  market  ventures  are  very  sensitive  to 
both  competitive  ROI's  and  total  start-up  capital  required, 
GSO  lightsats  are  emerging  as  the  system  size  of  choice  for 
particular  projects. 


3.  LARGE,  MEDIUM  AND  SMALL  GSO  SATELLITE 
CAPABILmES 

Table  1  presents  a  comparison  of  the  capabilities  of  typical 
'large'  GSO  satellites  with  48  transponders  (e.g.,  HS-601, 
GE70(X)/50(X),  Eurostar  2000,  etc.),  typical  medium'  GSO 
satellites  with  24  transponders  (e.g.,  HS-376,  GE3000, 
Matra/Fairchild's  UltraSat  24,  etc.),  and  'small'  GSO 
satellites  with  12  transponders. 

Small  GSO  lightsats  are  generally  modern,  powerful,  high 
quality,  rapidly  produced  communications  satellites  which  are 
characterized  by  their  smaller  pay  loads  and  smaller  GTO 
launch  mass  (<1000  kg).  These  new  GSO  lightsat  are  only 
now  being  offered  by  numerous  suppliers  because  of  the  re- 
cent advancements  in  satellite  technologies,  components  and 
manufacturing,  as  well  as  the  recent  availability  of  assured 
launch  opportunities  (dedicated  and  piggy-back)  from  several 
suppliers  targeting  this  new  800-1000  kg  small  satellite  GTO 
market.  For  large  markets,  GSO  lightsats  can  be  co-located 
(up  to  four  in  the  same  slot  for  full  frequency  utilization)  and 
incrementally  placed  on  orbit  to  track  the  market  demand  and 
reduce  the  required  initial  up-front  financing.  Table  2  shows 
the  characteristics  and  supplier  contacts  for  several  'small' 


TABLE  1.  GSO  SATELLITE  SYSTEM  CAPABILITIES  COMPARISON 


LARGE  GSO  SATELLITES 

MEDIUM  GSO  SATELLITES 

SMALL  GSO  SATELLITES 

TYPICAL  SATELUTES: 

HS60l,Eurosiar2000. 

HS376.  Eurosiar  1000. 

HS376L,  Afnsiar,  AMOS, 

GE700O/50(X).etc. 

GE3000.  UltraSai-24,cic. 

UliraSai-12.  BGS-700,  GE2000 

PRODUCTION  TIME  (months): 

36  months 

30  months 

28  months 

SATBXrTE  EOL  POWER  (W): 

4000  W 

1500  W 

lOOOW 

PAYLOAD  EOL  POWER  (W): 

3200  W 

1100  w 

750  W 

NUMBER  OF  TRANSPONDERS: 

48 

24 

12 

UFEnME(yr): 

15  years 

12  years 

10  years 

NUMBER  OF  TRANSPONDER-YEARS: 

720 

288 

120 

GTO  MASS  (kg): 

3000  kg 

1500  kg 

900  kg 

TTPICAL I-AUNCHERS: 

Atlas  n 

Delran 

Arianc  SDS 

Arianc4 

Atlas  DAS 

Long  March  2C 

Ijong  March  2E 

Arianc  Spclda 

Delta  n  Piggyback 

Long  March  2E 

lAINcxl 
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TABLE  2.  SMALL  GSO  SATELLITE  SYSTEMS 


Afrtcfar  1 

Ainsiar  i 

MJVlUo 

DCao-7QQ 

Gc  2000 

HS  376L 

UltraSat  12 

MANUFACTURER: 

rri 

IA\ 

Ball 

GE 

Hughes 

Fairchild 

FIRST  LAUNCH: 

1994 

1994 

TBD 

(1975) 

1994 

TBD 

FIRST  CUSTOMER: 

Afrisal 

Israel 

Brighisidc 

(RCA  Amcricom) 

Thailand 

SatTimeAJNICOM 

PRODUCTION  TTME  (mooihs): 

28  mo. 

28  mo. 

28  mo. 

30  mo. 

24  mo. 

27  mo. 

SATELLITB  EOL  POWER  (W): 

1060  W 

940  W 

lOOOW 

900W 

850  W 

1100  W 

PAYLOAD  EOL  POWER  (Wj- 

750  W 

ozu  w 

/UU  vv 

OUU  W 

500  W 

770  W 

NUMBER  OFTRANSPONDERS: 

12 

12 

12 

12 

12 

12 

UFETIME(yr): 

10 

10 

10 

10 

10 

10 

NO.  OF  niANSPONDER- YEARS: 

120 

120 

120 

120 

120 

120 

GTOMASSCkg): 

800  kg 

900  kg 

1000  kg 

1000  kg 

1000  kg 

1000  kg 

TfPlCAL  LAUNCHERS: 

Arianc  SDS 

Arianc  SDS 

Arianc  SDS 

Arianc  SDS 

Arianc  SDS 

Arianc  SDS 

C2-2C 

C2-2C 

CZ-2C 

CZ-2C 

CZ-2C 

C2-2C 

Delta  n 

Delta  II  Piggyback 

CONTACTS: 

Dr.  Tom  van  dcrHcydoo 
Inieml  Tocfaoolopct  fee, 

1S21  WeflbnodiDr. 
McLean.  VA221(tt-3201 
USA 
C703)8S3.1050 

Dr.  Pi&ick  Rosenbamr 
Ixnel  Aircraft  Induttries 

Ycliid 
feduttnalZoneSeOOO 
Lnel 
972-3-5363327 

Donald  U  Guihals 
Ball  Space  Systems  Div. 

P.O.  Box  1062 
Boulder.  CO  80306-1062 
USA 
(303)939-4425 

Eugene  M.  Morse 
GEAj&x>-Sp«x 
P.O.  Box  800 
Pzinccsoa,  NJ  0«543-O800 
USA 
(609)734-9479 

G*iy  Beitonneau 
Hughes  (Bl<]gS64.A430) 

P.O.  Box  92919 
Loc  Alleles.  CA  90009 
USA 
(310)364-7915 

Dr.  Richaid  Indardi 

Faiicfaild  Space 
20301 Century  Blvd 
Gcnaantown,  MD  20874 
USA 
(301)  353-8S49 

TABLE  3.  GSO  SATELLITE  PROJECT  COST  COMPARISONS 


Program 

GSO  Satellite  Type 

Area 

Large 

Medium 

Small 

Satellite  &  Payload 

$  95.00 

$  50.00 

$  40.00 

Launch  Services 

$  85.00 

$  45.00 

$  20.00 

TT&C  Facilities 

3.00 

$  2.00 

$  2.00 

$  15.00 

$  12.00 

$  10.00 

Launch  &  Ops  Insurance 

«  $  28.80 

$  15.20 

$  9.60 

Debt  Service  aO%) 

$  2L18 

$  11.22 

$  7.16 

Total  Cost  (FY  •92M$)  = 

$247i)8 

$135.42 

$  88.76 

RGURE  1 .  GSO  SATELLITE  PROJECT  DEVELOPMENT  COST  COMPARISONS 
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TABLE  4.  TRANSPONDER  COST  COMPARISONS 


PROJECT 
DEVELOPMENT 
COSTS 
(FY92M$) 

NUMBER  OF 
TRANSPONDERS 

SATELLITE 
LIFETIME 
(YEARS) 

NUMBER  OF 
TRANSPONDER- 
YEARS 

LARGE  GSO  SATELLITE 

248  M$ 

48 

15 

720 

MEDIUM  GSO  SATELLITE 

135  M$ 

24 

12 

288 

SMALL  GSO  SATELLITE 

89  M$ 

12 

10 

120 

COST  PER 

COST  PER 

TANSPONDER. 

TRANSPONDER 

YEAR 

(FY«M$) 

{FY92M$) 

5.17  M$ 

0344  M$ 

5.63  M$ 

0.469  M$ 

7.42  M$ 

0.742  M$ 

GSO  satellites  which  are  currently  in  hardware  development, 
or  currently  being  marketed/proposed  (e.g.,  Hughes  HS- 
376L,  Fairchild  UltraSat  12,  ITI  Afristar,  lAI  AMOS,  Ball 
BGS-700/400,  GE2000,  etc.). 

Small  GSO  lighlsais  are  generally  nxxiern,  powerful,  high 
quality,  rapidly  produced  communications  satellites  which  are 
characterized  by  their  smaller  pay  loads  and  smaller  GTO 
launch  mass  (<1000  kg).  These  new  GSO  lightsat  are  only 
now  being  offered  by  numerous  suppliers  because  of  the  re- 
cent advancements  in  satellite  technologies,  components  and 
manufacturing,  as  well  as  the  recent  availability  of  assured 
launch  opportunities  (dedicated  and  piggy-back)  from  several 
suppliers  targeting  this  new  SOO-IOCK)  kg  small  satellite  GTO 
market.  For  large  markets,  GSO  lightsats  can  be  co- located 
(up  to  four  in  the  same  slot  for  full  frequency  utilization)  and 
incrementally  placed  on  orbit  to  track  the  market  demand  and 
reduce  the  required  initial  up-front  financing.  Table  2  shows 
the  characteristics  and  supplier  contacts  for  several  'small' 
GSO  satellites  which  are  currently  in  hardware  development, 
or  currently  being  marketed/proposed  (e.g.,  Hughes  HS- 
376L,  Fairchild  UltraSat  12,  ITI  Afristar,  lAI  AMOS,  Ball 
BGS-7C0/400,  GE2000,  etc.). 

4.  PROJECT  DEVELOPMENT  COSTS 

Table  3  and  Figure  1  show  a  comparison  of  current,  typical 


construction  costs  for  large,  medium  and  small  GSO  satellite 
project  elements  (space  segment,  launcher  service,  TT&C 
ground  station,  TT&C  operations,  insurance  and  debt 
service).  Projects  with  large  satellites  (48  transponders)  cost 
only  80%  more  than  medium  satellites  (24  transponders)  and 
only  180%  more  than  small  satellites  (12  transponders). 

5.  TRANSPONDER  COST  COMPARISONS 

Table  4  comparisons  show  that  GSO  lightsats  appear  to  be  at 
a  severe  disadvantage  with  respect  to  large  satellites,  with  a 
25%  higher  cost  per  transponder  and  a  216%  higher  cost  per 
transponder-year.  Note  that  the  longer  revenue-producing 
lifetime  (years  10-15)  of  larger  GSO  satellite  systems 
produces  a  marked  improvement  in  the  costs  per  transponder- 
year.  This  will  be  shown  later  not  to  be  reflected  in  the  actual 
annual  ROl  benefits. 

6.  PROJECT  DEVELOPMENT  PAYMENT  PROFILE 

Economic  analyses  of  return  on  investment  (ROI)  require  the 
actual  timed  cash  flow  profiles  for  expenses  and  revenues. 
Figure  2  shows  a  typical  construction  payment  profile  for  a 
small  GSO  satellite.  Similar  payment  profiles  (based  on 
actual  projects)  have  been  used  for  the  space  segment, 
launcher  service,  TT&C  ground  station,  TT&C  operations, 
insurance  and  debt  service  cost  elements  in  the  ROI  analyses. 
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7.  MARKET  DEMAND  CURVES 

Since  the  actual  market  demand  for  a  proposed  GSO  satellite 
project  is  a  major  variable,  three  possible  market  demand 
curves  are  defined  in  Figure  3  which  determine  the 
vacancy/lease  profile  experienced  after  launch,  for  use  in  the 
economic  analyses.  In  general,  established  maricets  (such  as 
those  serviced  by  Int<5lsat)  may  begin  service  with  up  to  2/3 
of  the  transponders  leased,  and  the  remaining  1/3  leased  after 
a  few  years.  For  new  markets,  in  general,  only  about  1/3  of 
the  transponders  are  initially  leased  and  the  remaining  2/3  are 
leased  over  several  or  many  years.  The  three  market  demand 
curves  in  Figure  4  provide  1/3  and  2/3  initial  capacity  for 
medium  and  large  satellites.  The  shape  of  these  'S'  curves 
are  not  untypical  of  the  experience  of  several  satellite 
operators. 

Each  of  these  market  demands  is  analyzed  for  the  three 
different  size  satellites,  along  with  the  fully  loaded  cases. 


Figure  4  shows  the  various  transponder  leasing  profiles  that 
are  derived  from  selecting  various  size  satellites  in  an 
uncertain  market.  For  the  large  satellites,  the  'High'  market 
demand  curve  represents  an  'established  market'  condition 
(2/3  initial  transponder  loading),  and  for  the  medium  and 
small  satellites  a  fully  loaded  market  demand  condition.  The 
'Medium'  market  demand  curve  represents  a  'new  market* 
condition  (1/3  initial  transponder  loading)  for  the  large 
satellites,  an  'established  market'  condition  (2/3  initial 
transponder  loading)  for  a  medium  satellite,  and  a  fully 
loaded  demand  for  the  sniall  satellite. 

8.  PROJECT  CASH  FLOWS 

Economic  analyses  of  ROI  require  the  timed  cash  flow 
profiles  for  expenses  and  revenues.  A  constant  transponder 
lease  rate  of  2.5  M$  is  assumed.  As  an  example.  Figure  5 
shows  the  payment/revenue  streams  for  a  large  GSO  satellite 
(48  transponders),  with  different  market  demands:  100% 


8     9    10    11    12    13    14  15 


Year  After  Launch 

HGURE  3.  TYPICAL  MARKET  DEMANDS 
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nCURE  5.  PAYMENT/REVENUE  CASH  FLOWS 


leased  at  launch,  high  demand  (established  market  condition), 
medium  demand  (new  market)  and  low  demand  (only  1/6 
leased  at  launch).  The  maximum  negative  cash  flow  ends  in 
the  quarter  following  launch  with  a  capital  investment  of 
about  200M$.  The  break  even  times  for  a  large  satellite  vary 
over  the  various  market  conditions  from  5  years  to  10  years. 
The  net  profit  at  end  of  life  (15  years)  varies  from  800M$  to 
1,540M$.  Similar  cash  flows  have  been  developed  for  the 
medium  and  small  GSO  satellites  as  the  inputs  for  the 
following  ROI  computations. 


9.  RETURN  ON  INVESTMENT  (ROI)  COMPARISONS 

Annual  ROI's  are  computed  for  each  case  of  the  selection  of  a 
large,  medium  or  small  GSO  satellite  in  view  of  low, 
medium,  high  or  100%  loaded  actual  market  conditions. 
Table  5  shows  comparisons  of  the  costs  per  transponder, 
costs  per  transponder-year  and  annual  ROI's  for  various 
market  conditions:  from  fully  loaded  at  launch  to  high, 
medium  and  low  market  demand  (as  defined  in  Figures  3  and 
4).  Table  6  then  compares  various  initial  loading  conditions 


TABLE  5.  ROI  VERSUS  MARKET  DEMAND 


COSTS  {FY92M$) 

Dev. 

Costs 

Per 
Xpndr 

Xpndr- 
Year 

LARGE  GSO  SATFXUTE 

248  M$ 

5.17  M$ 

0  J44  M$ 

MEDIUM  CSO  S  ATEULrrE 

135  M$ 

5.63  MS 

0.469  M$ 

SMALL  GSO  SATELLITE 

89  M$ 

7.42  M$ 

0.742  M$ 

100%  DEMAND 

Annual 

Initial 

RQI 

ILoadine 

33.8% 

Full 

33.1% 

Full 

26.2% 

Full 

HIGH  DEMAND 

Annual 

Initial 

ROI 

27.5% 

2/3 

33.1% 

Full 

26.2% 

Full 

MEDIUM  DEMAND 

Annual 

Initial 

ROI 

Loading 

19.7% 

1/3 

27.3% 

2/3 

26.2% 

Full 

LOW  DEMAND 

Annual 

Initial 

ROI 

Loading 

15.2% 

1/6 

20.0% 

1/3 

21.8% 

2/3 

TABLE  6.  ROI  VERSUS  INITIAL  LOADING 


COSTS  (FYWMS) 

Dcvelopmenl 

Per 

Transponder* 

Tranmond^r 

LARGE  GSO  SATELLITE 

248  M$ 

5.17  M$ 

0344  M$ 

MEDIUM  GSO  SATELLITE 

135  M$ 

5.63  M$ 

0.469  M$ 

SMALL  GSO  SATELLITE 

89  M$ 

7.42  M$ 

0.742  M$ 

INITIAL  TRANSPONDER  LOADING 
(With  Previous  Marfcet  Demand  Curvcj) 

FULL 

2/3  Full 

1/3  Full 

Annual  ROI 

Annual  ROT 

Annual  ROI 

33.8% 

27.5% 

19.7% 

33.1% 

273% 

20.0% 

26.2% 

21.8% 

16.0% 
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0  1  2  3  4  5 

Additional  Satellite  Life  (Years) 

RGURE  6.  ECXDNOMIC  VALUE  OF  LONGER  LIFETIME 


(from  fully  loaded,  2/3  initially  loaded  to  1/3  initially  loaded) 
for  each  satellite  size. 

10.  LONGER  LIFETIMES 

The  surprisingly  low  economic  value  of  extending  the  lifetime 
of  satellites  over  10  years  can  be  quantified  using  the  same 
economic  assumptions  and  analyses  already  presented  in  this 
paper.  In  order  for  the  extended  lifetime  satellite  to  bt 
financially  attractive,  the  incremental  cost  to  extend  the 
satellite  life  must  be  less  than  the  net-present-value  (NPV)  of 
the  additional  revenues.  Figure  6  shows  the  NPV  of  the 
extended  lifetime  revenues  (with  the  satellite  100%  leased)  at 
one  year  before  launch  for  the  medium  and  small 
communications  satellites  with  ROI's  of  20%  and  30%. 

As  the  target  ROI  goes  up,  the  discounted  revenue  cash  flow 
for  the  longer  lifetimes  yeilds  a  significantly  lower  pre-Iaunch 
NPV.  It  is  clear  from  Figure  6  that  the  typical  costs  to  extend 
satellite  lifetimes  for  5  years  (40-50%  lifetime  increase)  far 
exceed  the  actual  net  present  value  of  the  additional  revenues, 
even  at  full  100%  leased  capacity.  Even  without  discounting 
for  economic  risk  factors  attendant  with  longer  lifetimes  (such 
as  increased  market  risks,  technololgy  aging  risks,  inflation 
risks,  etc.),  longer  satellite  lifetimes  than  about  10-12  years 
;u-e  difficult  (and  often  impossible)  to  justify  economically. 

11.  CONCLUSIONS 

The  economic  analyses  presented  in  this  paper  clearly  show 
that  for  large,  nxjdium  and  small  satellites: 

1 )  The  actual  differences  in  annual  ROI's  (<7%  )  do  not 
reflect  the  large,  but  specious,  differences  in  costs  per 
transponder  or  costs  per  transponder-year  (>200%). 


Expected  ROI  and  required  investment  capital  are  the 
meaningful  parameters  for  business  selection  of  the  proper 
satellite  size. 

2)  The  up  front  development  cost  A's  associated  with 
purchasing  longer  lifetimes  (esp)ecially  years  12-15)  do  not 
yield  significant  annual  ROI  benefits,  since  up  front 
investment  A's  earn  no  return  (0%  ROI)  for  first  10-12  years. 

3)  For  the  same  market  conditions,  selecting  the  next 
larger  satellite,  with  a  50-85%  larger  capital  investment  can 
yield  less  than  7%  higher  ROI's  in  the  btsi  case,  and  in  the 
worst  case  over  7%  lower  ann"al  ROI's. 

4)  Annual  ROI's  are  better  when  the  selected  satellite 
size  is  appropriate  to  the  market  demand,  so  that  a  majority  of 
transponders  will  be  initially  leased. 

5)  Overestimating  the  actual  market  demand  yields  lower 
expected  ROI's  than  underestimating  the  actual  market  (and 
selecting  a  smaller  satellite). 

GSO  lightsats  are  now  a  real  alternative  when  selecting  the 
proper  size  of  a  GSO  satellite  for  a  new  progran?.  While 
GSO  lightsats  would  appear  on  the  surface  (cost  per 
transponder,  cost  per  transponder-year)  to  suffer  from 
economies  of  scale  compared  to  medium  and  large  GSO 
communications  satellites,  GSO  lightsats  actually  provide 
surprisingly  competitive  annual  ROI's.  And  when  market 
uncertainties  with  attendant  transponder  vacancy  rates  are 
included,  the  GSO  lightsats  compare  favorably  with  the 
annual  ROI's  of  large  and  medium  GSO  satellites,  and  with 
only  a  fraction  of  the  required  investment  capital.  Since 
entrepreneurial,  new  market  ventures  are  very  sensitive  to 
both  competitive  ROI's  and  total  start-up  capital  required, 
GSO  lightsats  with  moderate  lifetimes  are  emerging  as  the 
system  of  choice  for  particfhir  projects. 
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1*  ABSTRACT 

Export  controls  are  an  important  issue  for  U.S.  companies 
pursuing  satellite  and  telecommunications  business 
opportunities  in  the  Pacific  Rim,  and  for  their  foreign 
investors,  partners  and  customers.  Fundamental  changes  in 
export  controls  are  occurring  which  reflect  shifts  in  the 
global  geopolitical  situation,  increased  concern  about 
missile  proliferation  and  the  emerging  global  marketplace 
for  satellite  and  telecommunications  technology  and 
services. 


2 .  INTRODUCTION 

Export  control,  perhaps  more 
than  any  other  regulatory  issue, 
reflects  a  dynamic,  and 
frequently  shifting,  tension 
between  foreign  policy,  national 
security  and  international 
trade.     The  balance  between 
these  competing  concerns  has  a 
practical  impact  on  the  U.S. 
satellite  and  telecommunications 
industries,  and  their  foreign 
customers,   investors  and 
partners.     Export  controls  can 
affect  the  ability  of  U.S. 
companies  to  export  technology, 
components  and  complete 
satellite  systems;  to  provide 
technical  assistance  or 
consulting  services;  and  to 
enter  into  joint  ventures  with 
foreign  partners.     From  the 
standpoint  of  customers  and 
investors  in  the  Pacific  Rim, 
export  controls  may  affect  the 
timing,  cost  and  availability  of 
technology  or  services  and  can 
even  restrict  reexports  of  U.S. 
technology  once  abroad. 

To  assist  companies  that  are 
pursuing  or  considering  business 
activities  in  the  Pacific  Rim, 
this  paper  provides  a  brief 
overview  of  the  U.S.  export 
control  regulatory  scheme  as  it 
affects  satellite  and 
telecommunications  ventures. 
Following  this  overview,  the 
paper  focuses  on  recent 


regulatory/policy  trends  and 
developments  in  the  export 
control  area  that  promise  to 
increase  the  ability  of  U.S. 
industry  to  export 
high-technology  products  and 
services.     These  dev:  .opments 
include:    (1)  the  simplified 
controls  for  exports  of  certain 
communications  satellites;  (2) 
liberalization  of  exports  to  the 
former  Soviet  Union;    (3)  recent 
U.S.  government  decisions 
approving  satellite  flights  on 
the  Russian  Proton  and  Chinese 
Long  March  launch  vehicles;  and 
(4)   a  November  1992  State 
Department  decision  authorizing, 
for  the  first  time,  export  of 
descramblers  that  can  receive 
encrypted  TV  signals.  In 
addition,  this  paper  discusses 
the  recent  tightening  of  missile 
technology  controls  under  the 
Enhanced  Proliferation  Control 
Initiative   (EPCI) ,  a  development 
which  potentially  affects 
exporters  of  any  commodity  or 
technical  data. 

3.      OVERVIEW  OP  U.S. 
REGULATORY  SCHEME 

3.1     EXPORT  LICENSING 

In  the  United  States,  there  are 
two  primary  agencies  involved  in 
administration  of  export 
controls  of  interest  to  the 
satellite  and  telecommunications 
industries:  the  State  Department 
and  the  Commerce  Department. 
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First,  the  Department  of  State's 
Office  of  Defense  Trade  Controls 
or  ODTC,  operating  under 
authority  of  the  Arms  Export 
Control  Act,  is  responsible  for 
the  licensing  of  exports  of 
defense  articles  and  defense 
services,  as  enumerated  on  the 
U.S.  Munitions  List.     The  U.S. 
Munitions  List  requires 
licensing  of  defense  products  or 
''hardware'',  as  well  as 
defense-related  technical  data, 
including  consulting,  technical 
assistance  or  manufacturing 
license  agreements  involving  the 
disclosurp.  of  technical  data. 

The  second  major  player  in  the 
export  licensing  area  is  the 
Department  of  Commerce  acting 
under  the  authority  of  the 
Export  Administration  Act  or, 
given  the  currently  lapsed  state 
of  that  statute,  the 
International  Emergency  Economic 
Powers  Act.     Basically,  the 
Department  of  Commerce  exercises 
its  licensing  authority  with 
regard  to  non-military  products 
and  technical  data  specifically 
enumerated  on  the  Commerce 
Control  List  under  the  Export 
Administration  Regulations.  In 
addition,  Commerce  has 
jurisdiction  over  the  Enhanced 
Proliferation  Control  Initiative 
(EPCI)  which  may  impose  an 
additional  layer  of  regulation 
applicable  to  any  exports  that 
might  have  a  prohibit/?d  end  use 
(e.g.  nuclear,  chemical  and 
biological  weapons  and  missile 
technology. ) 

While  telecommunications 
technology  is  largely  within  the 
Commerce  Department's 
jurisdiction,  satellites  have  a 
unique  status.     Satellites  are 
"dual  use"  technologies  in  that 
the  technology  potentially  has 
both  civilian  and  military  uses. 
In  the  United  States, 
communications  satellites  have, 
in  the  past,  been  deemed  to  be 
predominantly  defense  articles 
for  purposes  of  export  control 
and  therefore  subject  to  ODTC 
licensing  requirements.     As  a 
result,  ODTC's  prior  approval 
has  been  required  for  the  export 
of  communications  satellites,  as 
well  as  their  components  and 
related  tcschnical  data, 
including  through  technical 
assistance  agreements. 


Significantly,   export  is  defined 
to  include  a  transfer  of  title 
to  a  satellite  from  a  U.S.  to 
foreign  entity,  even  if  that 
transfer  occurs  in-orbit. 

In  a  recent  development, 
jurisdiction  over  communications 
satellites  has  been  shifted,  in 
certain  limited  cases,  to  the 
Commerce  Department  as  discussed 
in  greater  detail  below. 

Depending  on  the  technology 
level  of  the  product  or 
technical  data  concerned  and  the 
specific  end  user  destination 
involved.  Commerce  may  require 
an  individual  validated  license 
or  IVL  authorizing  the  export. 
Under  newly  adopted  rules, 
exports  of  certain 
communications  satellites  will 
be  subject  to  an  IVL  in  the 
future.     For  other 
telecommunications  technologies. 
Commerce  may  permit  the  export  ' 
under  one  of  a  number  of  general 
licenses  available  under  the 
Export  Administration 
Regulations  which  do  not  require 
Commerce's  express  prior  written 
approval  of  the  export. 
Commerce,   like  ODTC,  also 
maintains  controls  on  reexports 
of  products  and  technical  data. 

3.2     COMMITTEE  ON  FOREIGH 

INVESTMENT  IN  THE  UNITED 
STATES  (CFIUS) 

In  addition  to  the  outward-bound 
controls  of  the  export  licensing 
scheme  summarized  above,  the 
President  has  authority  under 
the  Exon-Florio  amendment 
enacted  in  1988  to  review  and 
block  inward-bound  acquisitions 
that  may  affect  U.S.  national 
security.     The  review  authority 
is  delegated  to  the  Committee  on 
Foreign  Investment  in  the  United 
States   (CFIUS).     CFIUS  review 
applies  when,   for  example,  a 
U.S.  company  that  provides 
products  for  key  technologies 
essential  to  the  U.S.  defense 
industrial  base  is  being 
acquired  by  a  non-U. S.  company. 
The  regulations  would  appear  to 
subject  to  potential  CFIUS 
review  any  joint  venture 
involving  the  transfer  of 
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production  or  R&D  facilities  in 
which  technology  or  personnel 
are  transferred  to  a  foreign 
person.     A  simple  license  of 
technology  by  a  U.S.  party  to  a 
foreign  person  is  not  subject  to 
review  by  CFIUS  (but  may,  of 
course,  be  subject  to  export 
licensing  under  certain 
circumstances. ) 

4.     RECENT  TRENDS  AND 
DEVELOPMENTS 

As  a  result  of  the  profound 
changes  in  the  global 
geopolitical  situation  over  the 
last  three  years  and  as  a 
reflection  of  the  increasing 
concerns  over  enhancing  U.S. 
competitiveness,   the  United 
States  and  its  allies  in  the 
Coordinating  Committee  for 
Multilateral  Export  Controls  or 
COCOM  in  Paris  have  been 
pursuing  a  broad  agenda  to 
simplify  and  reorient  the  export 
control  regimes  maintained  by 
the  United  States  and  COCOM.  A 
number  of  recent  trends  and 
developments  are  particularly 
relevant  in  the  satellite  and 
telecommunications  context  and 
deserve  mention  here. 

4.1.     SIMPLIFIED  CONTROLS 
ON  SATELLITES 

There  has  been  an  effort  to 
simplify  export  controls  or  in 
the  words  of  Former  Secretary  of 
State  James  Baker,  to  ''erect 
higher  fences  around  fewer 
items.''    This  is  an  on-going 
process,   but  the  first,  major 
step  was  undertaken  with  the  so- 
called  "COCOM  core  list  review" 
in  1991.     In  addition,  the 
United  States  has  taken 
measures,   at  President  Bush's 
direction,  to  "rationalize" 
controls  between  ODTC  and 
Commerce,   a  development  which 
promises  to  have  important 
implications  for  the  satellite 
industry  as  discussed  below. 

On  November  16,   1990,  President 
Bush  signed  Executive  Order  No. 
12735  which,  among  other  things, 
required,   as  part  of  the  export 
control  "rationalization" 
process,  the  removal  from  the 
U.S.  Munitions  List  of  all  items 
contained  on  the  COCOM  core  list 
unless  significant  U.S.  national 
security  interests  would  be 
jeopardized.     Since  that  date, 
various  interagency  working 


groups  have  been  meeting  to 
develop  guidelines  for  treatment 
of  spacecraft  and  ^^^---'-.ed 
components,  among  other  items. 

As  a  result  of  this  effort,  on 
October  23,   1992,   the  State 
Department  issued  a  final  rule 
which  moved  certain  spacecraft- 
related  items  from  the  U.S. 
Munitions  List  to  the  Commerce 
Control  List.     A  corresponding 
rule  was  proposed  by  Commerce  to 
transfer  jurisdiction  over  these 
items.     In  the  future, 
communications  satellites  will 
not  inherently  be  considered 
defense  articles.     Rather,  the 
focus  will  be  on  specific 
technologies  incorporated  within 
satellites  that  may  have 
military  implications. 

Communications  satellites  whose 
capabilities  and  characteristics 
are  sufficiently  "military"  will 
be  subject  to  continued  control 
under  the  U.S.  Munitions  List. 
Among  the  satellite  capabilities 
that  have  been  deemed  to  raise 
military  concerns  are  the 
following:     anti-jam  capability; 
cross- links;  cryptographic 
items;  kick  motors;  spaceborne 
baseband  processing  equipment; 
and  certain  antennas,  propulsion 
systems  and  attitude  control  and 
determination  systems. 


The  advantages  of  falling  under 
Commerce  Department  jurisdiction 
include  a  "presumption  of 
approval"  system  at  Commerce  and 
a  generally  shorter     time  frame 
for  licensing.  Commerce 
Department  jurisdiction  aj.so 
means  that  U.S.  companies  will 
not  need  c^xport  licensing  in 
order  to  respond  to  RFPs.  In 
contrast  to  State,  the  Commerce 
Department  has  formal  appeal 
procedures  which  are  also 
expected  to  make  the  process 
more  responsive  to  industry 
concerns . 

While  this  simplified  control 
process  is  generally  a  positive 
development  from  the  standpoint 
of  international  trade,    it  is 
important  to  emphasize  that  the 
State  Department  still  retains 
jurisdiction  over  many 
communications  satellites, 
particularly  those  involving 
state-of-the-art  satellite 
technology.     In  addition, 
detailed  design,  development, 
production  or  manufacturing  data 
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for  all  spacecraft  systems 
remain  covered  by  the  USML 
regardless  of  which  agency  has 
jurisdiction  over  the  satellite 
hardware. 

4.2.     TRADE  WITH  FORMER 
SOVIET  UNION 

?econd,  and  related  to  the  first 
development  of  simplified  and 
rationalized  controls,  is  a 
broad  effort  by  COCOM  member 
countries,   including  the  U.S., 
to  liberalize  East-West 
controls.     This  liberalization 
will  facilitate  high-technology 
exports  to  and  trade  with  the 
Former  Soviet  Union,  including 
the  Russian  Far  East.  Potential 
ramifications  of  this  East-West 
liberalization  could  include  the 
greater  availability  of  Russian 
space  technology,  hardware  and 
services,  as  well  as  the 
possibility  of  teaming 
arrangements  between  Russian  and 
U.S.  companies  in  the  Pacific 
Rim. 

Traditionally,  COCOM  (an 
international  body  composed  of 
all  NATO  countries  minus 
Iceland,  plus  Australia  and 
Japan)   imposed  strict  export 
controls  on  technology  transfers 
to  the  Soviet  Union.  Responding 
to  a  changing  world  order, 
efforts  are  underway  to 
streamline  exports  of 
technology,  including 
telecommunications,  to  former 
Soviet  Bloc  countries  contingent 
upon  the  establishment  of 
effective  export  control  regimes 
in  those  countries.  Countries 
may  apply  to  COCOM  to  be 
eligible  for  new  favorable 
consideration  procedures  upon 
demonstration  that  they  can 
effectively  track  reexports, 
supply  export  and  delivery 
certificates  and  guarantee  that 
technology  will  be  used  for 
civilian  purposes. 

Poland,  Czechoslovakia  and 
Hungary  have  implemented  export 
control  safeguards.     Each  has 
been  accorded  "favorable 
consideration"  status,  and 
attention  is  now  turning  to 
their  removal  from  the  list  of 
COCOM  proscribed  destinations. 
A  similar  approach  can  be 
expected  for  the  Baltic  States. 


Moreover,   in  November  1992  COCOM 
formally  moved  to  admit  the 
countries  of  the  former  Soviet 
Union  into  associated  status 
through  the  recently  established 
COCOM  Cooperation  Forum. 

In  addition  to  multilateral 
developments  at  COCOM,  a 
noteworthy  U.S.  development  is 
the  recently  enacted  "Freedom 
for  Russia  and  Emerging  Eurasian 
Democracies  and  Open  Markets 
Support  Act"  which  is  intended 
to  facilitate  trade  and 
investment  opportunities  with 
the  Former  Soviet  Union  (FSU) 
involving  space  hardware, 
technology  and  services.  Among 
other  things,  the  bill,  known  as 
the  Freedom  Support  Act,  will 
provide  assistance  to  U.S. 
companies  in  entering  FSU 
markets  and  will  expedite 
consideration  of  licenses 
relating  to  "possible 
acquisition  of  any  space 
hardware,  space  technology  or 
space  services"  for  integration 
into  U.S.   space  projects  or 
commercial  space  ventures. 

4.3.     TIGHTENING  OF  MISSILE 
TECHNOLOGY  CONTROLS 

Concurrently  with  the 
"rationalization"  of  controls  on 
dual  use  technologies  such  as 
satellites,  and  the  East-West 
liberalization,  a  third  major 
development  is  the  tightening  of 
controls  on  U.S.  missile 
technology.     This  development 
reflects  a  fundamental 
reorionuation  of  the  unilateral 
U.S.  export  control  regime  from 
East-West  to  North-South. 

In  1991,  the  U.S.  Commerce 
Department  began  to  implement 
the  Enhanced  Proliferation 
Control  Initiative  or  EPCI  which 
is  designed  to  control  the 
spread  of  nuclear,  chemical  and 
biological  weapons  and  missile 
technology.     EPCI  imposes  new 
and  expanded  export  controls 
which  require  the  attention  of 
any  exporter  of  commodities  or 
technical  data  (including 
software . ) 

EPCI  requires  an  individual 
validated  license  foi  the 
export,  reexport  or  transfer  of 
any  commodity  or  technical  data 
which  the  exporter  "knows,"  "has 
reason  to  Vnow"  or  "is  informed" 
is  destined  for  a  nuclear, 
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chemical  or  biological  weapons 
or  missile  development  end  use 
or  end  user.     EPCI  thus  imposes 
on  all  U.S.  exporters  a  ''know 
your  customer rule. 
Significantly,  knowledge  by  an 
employee  will  be  imputed  to  the 
employer. 

EPCI's  prohibitions  extend  not 
merely  to  sensitive  weapons- 
related  technology  but  also  to 
any  commodity,   including  those 
items  that  are  not  otherwise 
subject  to  control,  which  the 
exporter  ''knows''  or  "has  reason 
to  know"  might  have  a  prohibited 
end  use.     Thus,  the  new  export 
controls  cover  seemingly 
innocuous  items  like  paper  clips 
and  rubber  bands.     Put  simply, 
EPCI  imposes  new,  stringent 
requirements  that  exporters  and 
their  employees  know  what  and  to 
whom  they  are  selling,  as  well 
as  where  the  exported  item  is 
going  and  why. 

Because  the  Department  of 
Commerce  recently  has  made  it 
clear  that  EPCI  will  be  a  top 
enforcement  priority,   it  is 
important  for  each  U.S.  exporter 
(including  those  in  the 
satellite  industry)   to  have  in 
place  at  least  a  minimal 
internal  control  procedure  to 
monitor  indications  of 
suspicious  transactions. 
Certain  informal  guidelines  have 
been  available,   and  the 
Department  of  Commerce  recently 
published  a  more  formal  list  of 
"red  flags."     For  example,  under 
existing  guidelines,   if  an 
exporter  knows  or  has  reason  to 
know  that  a  customer  does  not 
wish  to  take  advantage  of 
commonly  available  installation 
or  maintenance  services,  the 
exporter  is  under  an  obligation 
to  investigate  the  transaction. 
Similarly,  the  presence  of  an 
end-user  on  Commerce's  published 
denial  list  is  a  bar  to  the 
transaction.     An  exporter  may 
not  ignore  "red  flags"  or  avoid 
asking  necessary  questions  of  a 
customer. 


Regulations  adopted  in  June  1992 
by  the  Commerce  Department  will 
potentially  apply  to  technology 
that  would  aid  development  of 
satellite  launching  programs  in 
several  countries.  In  defining 
particular  situations  where 


validated  licenses  are  required 
(and  presumably  will  be  denied) , 
Commerce  included  satellite 
launching  programs  in  North 
Korea,  Brazil  and  India. 
Missile  technology  export 
controls  have  also  been 
tightened  with  regard  to  China, 
Iran,  Pakistan,  Iraq,  Israel, 
Saudi  Arabia  and  Egypt. 

In  addition  to  the  unilateral 
EPCI  controls,  the  United  States 
has  been  pursuing  multilateral 
controls  on  similar  weapons  of 
mass  destruction  through  the 
Nuclear  Suppliers  Group,  the 
Australia  Group  and  other 
bodies.     Given  recent  successes 
in  these  talks,  the  prospects 
for  broad  multilateral  regimes 
aimed  at  prohibiting  the  spread 
of  weapons  of  mass  destruction 
appear  to  be  good. 

4.4     RUSSIAN  AlH)  CHINESE 
LAUNCH  VEHICLES 

Two  recent  decisions  relating  to 
the  use  of  Chinese  and  Russian 
launch  vehicles  have  a  potential 
impact  on  satellite  and  launch 
activities  in  the  Pacific  Rim. 
Traditionally,   the  U.S.  has 
denied  exports  of  U.S. 
satellites  for  launch  by  China 
or  Russia  because  of  technology 
transfer  concerns.  The 
availability  of  alternative 
launch  vehicles  could  mean 
increased  competition  in  launch 
services  and,  potentially  lower 
implementation  costs  for 

satellite  ventures  and  more 
diverse  launch  capabilities. 

In  September  1992,  the  President 
approved  the  launch  of  five 
U.S.-buiit  satellites  on  the 
Chinese  Long  March  vehicle. 
This  decision  affected  the 
following  satellite  projects: 
APSAT  (Asia  Pacific  Satellite) , 
Asiasat  2,  Intelsat  VIIIA, 
STARSAT,  Afrisat  and  the 
Chinese-built  Dong  Fang  Hong  3 
(which  contains  U.S. -built 
components) .     Where  exports  to 
China  are  involved,  the 
President  has  authority  to  grant 
a  waiver  of  export  restrictions 
where  the  national  interest  so 
warrants.     In  the  case  of  the 
foregoing  satellite  projects, 
the  national  interest 
considerations  were  deemed 
compelling. 
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This  waiver  decision  has  been 
criticized  by  the  U.S.  launch 
industry,  among  others,  on  the 
grounds  that  China  has  been 
violating  a  bilateral  1989 
agreement  with  the  U.S.  by 
significantly  undercutting  U.S. 
satellite  launch  companies. 
(The  1989  Agreement  allows  China 
to  launch  9  U.S. -built 
communications  satellites 
through  1994  at  prices 
comparable  to  those  offered  by 
Western  companies.)     There  has 
been  speculation  that  the  new 
Clinton-Gore  Administration  may 
take  a  stronger  position  on  this 
issue,  based  on  an  October  1992 
speech  by  Vice  President-elect 
Al  Gore  who  spoke  out  against 
China's  violations  of  its  launch 
agreement  with  the  U.S. 

U.S.   launch  providers  have  also 
criticized  the  State 
Department's  June  1992  decision 
to  waive  export  restrictions  to 
allow  flight  of  the  Inmarsat  III 
satellite  on  Russia's  Proton 
rocket,   if  that  launch  vehicle 
is  selected  by  Inmarsat.  The 
waiver  has  been  characterized  as 
a  one-time  exception  to  the 
State  Department's  long-standing 
policy  prohibiting  export  of 
U.S.  satellites  for  launch  in 
the  former  Soviet  Union.  To 
address  U.S.   launch  industry 
concerns  about  be low-market 
pricing  of  the 

government-subsidized  Proton, 
the  U.S.  is  currently  attempting 
to  negotiate  an  agreement  with 
Russia  relating  to  satellite 
launches . 

4.5     SATELLITE  DESCRAMBLERS 

In  another  recent  development 
relevant  to  the  satellite  and 
telecommunications  industries, 
the  State  Department,  in 
November  1992,  authorized  the 
export  of  descramblers, 
manufactured  by  Titan  Satellite 
Systems,  that  can  receive 
encrypted  TV  signals. 
Cryptographic  technology  is 
covered  by  the  U.S.  Munitions 
List  and  the  State  Department 
has  traditionally  taken  a  highly 
restrictive  view  of  exports 
involving  cryptographic 
capability,   largely  at  the 
insistence  of  the  U.S.  National 
Security  Agency  (NSA) .  This 
development  will  be  of 
particular  interest  to  companies 
interested  in  encrypted 
satellite  programming  delivery. 


S.  CONCLUSION 

As  the  above  discussion 
reflects,  the  U.S.  export 
control  scheme  is  undergoing 
dramatic  changes,  fueled  by  even 
more  dramatic  changes  in  the 
geopolitical  situation  and 
global  economy.     Anoth^^v  factor 
creating  an  impetus  fo.'  change 
is  the  expanding  global 
marketplace  for  satellite  and 
telecommunications  hardware  and 
services.     U.S.  companies  are 
increasingly  looking  to 
international  markets  for  their 
products  and  services,  at  the 
same  time  that  countries  in  the 
Pacific  Rim,  and  elsewhere,  are 
recognizing  the  importance  of  a 
strong  telecommunications 
infrastructure  as  a  foundation 
for  social  and  economic 
development.     In  addition,  the 
increasingly  global  nature  of 
the  communications  \ndustry,  and 
the  practical  reality  of 
strategic  partnerships  involving 
companies  and  investors  from 
diverse  countries,  means  that 
export  control  issues  will 
continue  to  have  a  major  impact 
on  satellite  and  telecommuni- 
cations activities  in  the 
Pacific  Rim. 

With  the  possible  exception  of 
proliferation  concern,  these 
political  and  economic  factors 
are  generally  moving  the  U.S.  in 
the  direction  of  reducing  export 
control  barriers  and  making  th\ 
export  control  process  faster 
and  more  certain.     For  many  in 
the  U.S.  satellite  industry, 
however,  these  changes  are  still 
too  few  and  too  slow,  and  are 
perceived  as  imposing 
constraints  on  commercial 

activities  that  international 
competitors  may  not  face. 

The  future  challenge  will  be  to 
balance  industry  pressure  to 
reduce  trade  barriers  while 
ensuring  that  national  and 
global  security  concerns  are 
met.     While  it  is  still  too 
early  to  tell  which  direction 
the  new  Clinton  Administration 
will  take,   it  is  likely  to 
accelerate   :he  trend  toward 
government  promotion  of  U.S. 
exports  in  new  foreign  markets. 
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ABSTRACT 


This  paper  addresses  the  phenomenon  of  convergence  between  telecommunications 
and  information  technology,  and  looks  at  the  implications  for  the  participants.  It 
identifies  some  of  the  key  (drivers  and  looks  at  public  interest  considerations  and  the 
challenges  these  present  to  public  policy  formulation.  The  paper  notes  that 
convergence  also  encompasses  broadcasting  -  an  area  that  has  been  considered  to 
be  quite  separate  from  the  world  of  tele-communications.  The  issues  stemming 
from  convergence  are  only  now  beginning  to  be  addressed. 


1.       Convergence  and  the  Public 


On  20  July  1969  Neil  Armstrong  walked  on  the  moon  - 
and  millions  of  people  around  the  world  watched 
spellbound,  glued  to  their  television  screens.  Within  a 
few  short  years,  the  Apollo  missions  and  deep  space 
probes  which  brought  back  colour  pictures  of  Mars  and 
Venus  barely  excited  interest. 

While  critically  inspecting  the  photographs  reproduced 
in  the  media,  we  took  for  granted  our  ability  to  extract 
from  the  background  '^oise"  of  electromagnetic 
emissions  of  interstellar  space  the  incredibly  weak 
telecommunications  signals  coming  across  millions  of 
miles.  Technology  and  public  expectations  were 
reconciled.  It  was  no  longer  "news".  But  it  should  have 
been. 

In  much  the  same  way,  convergence  is  the  revolution 
that  never  happened.  There  has  been  no  startling  new 
discovery;  no  particular  breakthrough  to  focus  our 
attention;  and  no  wild  panic  anions  nnbiic  policy 
makers  in  Government.  Not  yet. 

These  exciting  achievements  have  stemmed  from  an 
inexorable  and  largely  invisible  integration  of  the 
familiar  worid  of  telecommunications  with  the  rapidly 
changing  wodd  of  information  technology.  Such 
advances  have  been  disguised  in  bland  terms  like  "signal 
processing",  which  are  "information  free"  to  the  public 
as  well  as  to  the  expert  commercial  executive  or 
Government  policy  analyst. 

Signal  processing,  for  example,  has  allowed  us  to  build 
"intelligence"  into  a  space  communications  receiver 
system.  ITie  super-fast  transaction  times  now 
achievable  by  computing  chips  and  parallel 
architectures  make  it  possible  to  apply  a  number  of 
testing  and  sorting  programs  (or  algorithms)  in  real- 
time lo  the  incoming  telecommunications  data  stream. 

The  addition  of  this  "intelligence",  which  can  include  the 
niNcrtion  of  siaiisiical  tests  and  comparative 
iniorniation,  enahles  us  to  "filter  out"  the  unwanted 
signals.  We  can  also  "enhance",  bv  predictive  logic,  the 
\vanlcd  signal  that  emerges.  All  uiidcr  the  grcv  guise  of 
"siiinal  processing". 


It  is  the  abiliw  to  store,  sort  and  manipulate  huge 
amounts  of  information  from  a  number  of  different 
sources  in  real-time  and  at  low  cost,  that  lies  at  the 
heart  of  convergence.  And  at  the  heart  of  the  modem 
telecommunications  network  lies  the  "switch"  or  the 
PABX  (if  you  are  a  telecommunications  network 
plarmer),  or  a  high  speed  digital  parallel  processor  (if 
you  are  an  information  systems  person). 

The  impact  of  convergence  will  be  all  the  greater 
because  it  has  been  such  a  long  time  in  coming.  The 
changes  have  been  almost  imperceptible:  a  natural  part 
of  our  on-^oing  adjustment  to  technological  change.  As 
users  ancT  service  providers,  we  have  progressively 
created  a  vast  and  increasingly  inter-linked  base  of 
services,  technologies  and  applications.  But  none  of  us 
has  been  required  to  address  the  totality  of  what  we 
have  been  creating. 

Our  unbending  focus  has  been  on  greater 
"functionality",  more  flexible  "service  offerings",  low  cost 
"connectivity",  "data  highways",  "wideband  services"  - 
and  other  wonderfully  non-descriptive  labels  to  achieve 
our  business  objectives.  Our  banners  have  been  "client 
service",  "flexibility"  and  "response  time",  in  the  context 
and  language  of  our  industries  and  client  base. 

The  clear  focus  has  been  on  "outcomes",  not  on  "inputs" 
or  how  they  got  there.  Or  how  these  inputs  could  be 
accessed  for  purposes  other  than  our  own. 


2. 


The  Third  Wave 


If  the  advent  of  the  Telegraph  was  the  first  wave  to 
fundamentally  and  forever  change  the  way  in  wh  ch 
people  and  businesses  communicated  with  each  other, 
then  the  second  wave  was  the  Telephone.  The  third 
wave  has  been  with  us  for  some  time,  hut  for  the  lack  of 
a  hyphen  it  has  eluded  our  focus  and  our  vision:  not 
telecommunications,  but  Teh'-comniunicatiom. 

Tlie  third  wave  is  about  to  break.  What  we  arc  seeing  is 
tnc  merging  of  two  very  different  cultures,  markets  and 
classes  of  'jsors,  each  of  which  is  itself  evolving.  World- 
uide.  the  formerly  highly  rejiulated  world  of 
telecommunications  is  rapidly  bemg  liberalised  and 
moving  towards  competition,  openness  and  a  new-found 
l\^eus  on  client  service  rather  than  technology. 
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Equally,  the  relatively  unregulated  but  highly 
competitive  world  of  information  technology  is 
burgeoning  with  a  mind  bending  mix  of  new 
applications  and  information  management  services. 

The  convergence  of  these  sectors  will  give  rise  to 
unprecedented  opportunities  for  businesses  to  exploit. 
For  the  first  time,  the  services  demanded  by  users  are 
not  limited  by  technology. 

Perhaps  even  more  importantly,  the  Telcos  will  now  be 
more  willing  to  focus  on  meeting  client  needs  rather 
than  offering  the  standard  "plain  vanilla".  It  would  seem 
that  users  nave  quickly  embraced  the  "unbundling" 
game  initiated  by  the  FCC. 

An  imperceptible  part  of  convergence  has  been  the 
breath-taking  growth  in  inter-working  and  network 
information  flows.  While  this  has  significantly 
expanded  the  service  potential  of  interconnected 
networks  and  databases,  it  has  also  resulted  in  a  major 
change  in  the  nature  and  type  of  users. 

Intelligent  communications  services  are  no  longer  the 
province  only  of  major  companies  and  organisations. 
The  availability  of  central  exchange  services  such  as 
Centrex  provide  an  affordable  entry  point  to  even  small 
companies  that  cannot  justify  the  cost  of  their  own 
PABX. 

It  is  becoming  increasingly  difficult  to  differentiate 
between  an  information  systems  user  and  a 
telecommunications  user.  For  example,  the  operation 
of  an  interconnected  virtual  data  network  depends 
fundamentally  on  the  intelligent  functionality 
programmed  into  the  software  incorporated  into  the 
telecommunications  network. 

Whether  such  differentiation  continues  to  be  relevant 
with  the  advent  of  convergence  is  a  moot  point. 

Convergence  is  generally  thought  of  in  terms  of  an 
integration  of  technologies.  While  that  is  certainly  both 
a  determining  factor  and  an  outcome,  the  challenges  to 
service  providers  (and,  to  an  extent,  users)  result 
principally  from  the  convergence  of  services.  It  is  this 
convergence  that  has  thrown  together  the  different  user 
bases  and  their  different  needs. 

The  conundrum  for  policy  makers  and  Governments, 
however,  is  the  services  potential  that  these  initiatives 
present. 


3.  ISDN 


No  paper  on  convergence  would  be  complete  without 
addressing  ISDN:  that  was  another  revolution  which  has 
taken  a  long  time  to  happen!  We  are  all  familiar  with 
the  various  meanings  attributed  to  this  acronym  over 
the  years.  It  is  also  interesting  to  recall  the  ways  in 
which  the  concept  of  ISDN  itself  has  changed  to  reflect 
technological  and  service  realities  and  timeframes. 
With  the  benefit  of  hindsight,  it  could  be  argued  that 
the  "solution  looking  for  a  problem"  was,  in  fact, 
searching  for  a  revolution  -  the  revolution  of 
convergence. 


The  two  sectors  have  remained  separate  mainly  because 
telecommunications  networks  have  been  analogue  and 
computing  networks  digital.  Computer  to  computer 
communications  have  required  the  use  of  a  modem  and 
analogue-digital  converters.  Each  sector  also  has  a 
separate  history,  and  practitioners  have  grown  up  in 
their  particular  environment. 

While  in  many  countries  digital  data  networks  have 
been  installed  as  an  overiay  on  the  analogue  public 
switched  telecommunications  network  (PSTN), 
convergence  could  not  become  a  reality  until  the  whole 
network  has  been  converted  to  digital. 

It  takes  time  and  considerable  investment  of  resources 
to  upgrade  analogue  networks  and  exchanges  to  deal 
with  the  transmission  and  switching  of  64  kbps  digital 
bit  streams  offered  by  ISDN.  In  some  countries  there 
are  likely  to  be  several  generations  of  switching 
equipment  operating  side  by  side  -  mechanical,  electro- 
mechanical and  solid  state.  This  requires  considerable 
ingenuity  in  planning  and  execution. 

Thus  while  ISDN  may  be  the  engine  for  driving 
convergence  and  the  key  to  opening  up  exciting  new 
service  opportunities,  both  are  dependent  upon  the 
digital  conversion  programs  for  analogue  networks. 

As  implementation  of  ISDN  gathers  pace,  exciting 
opportunities  will  emerge  for  developing  a  wide  range 
of  new  tele-communications  services.  It  will  also  enable 
these  services  to  be  accessed,  perhaps  for  the  first  time, 
at  relatively  low  cost  by  small  to  medium  sized 
businesses  which  could  not  previously  justify  the 
expense. 

What  tends  to  be  overiooked  is  that  the  benefits  offered 
by  ISDN,  which  could  be  considerable,  will  accrue 
principally  to  businesses  and  the  commercial  sector  - 
and  to  the  service  providers.  There  will  be  little  benefit 
for  the  public,  who  tend  to  want  only  a  voice  service. 
However,  as  the  vast  variety  of  new  tele- 
communications services  begin  to  be  marketed,  there 
may  well  be  spin-offs  for  the  individual. 

Another  aspect  is  that  a  common  strategy  for  Telcos  s 
likely  to  be  to  give  priority  to  first  upgrading  exchanges 
and  lines  in  the  Central  Business  District  of  the  major 
cities,  and  then  spread  out  to  the  suburbs  and  regional 
areas  as  and  when  their  maintenance  and  development 
plans  permit.  While  that  may  make  good  commercial 
sense,  it  could  be  perceived  by  public  interest  groups  as 
potentially  divisive  for  the  community. 


4.       Opportunities  and  Cans  of  Worms 


With  the  down-turn  in  the  worid  economy,  all 
businesses  have  had  to  become  more  efficient  and 
competitive.  The  greatest  impact  in  business 
management  over  the  last  five  years  has  been  the  quiet 
explosion  in  information  management  systems. 

There  has  also  been  a  realisation  that  integration  of  all 
of  the  company's  existing  discrete  information  systems, 
wherever  the  information  may  currently  reside  and 
whether  in  manual  or  electronic  form,  would  provide 
the  company  with  a  significant  competitive  edge.  To 
meet  this  burgeoning  demand,  convergence  offers 
tantalising  opportunities  for  almost  every  business. 
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The  users  are  many  and  varied:  banks,  travel  agents, 
airlines  (which  are  becoming  increasingly  vertically 
integrated),  consumer  credit  agencies  (Aj.  srican 
Express,  Visa,  Diners,  Mastercard  etc),  supermarket 
chains,  legal  services.  Government  Departments  (which 
are  increasingly  cross-matching  data),  motor  vehicle 
distributors,  customs  agents,  land  use  agencies  and 
developers,  transport  companies,  -  and  Telcos  and 
service  providers  themselves. 

The  above  list  is  not  exhaustive,  but  it  is  illustrative  of 
the  wav  in  which  tele-communications  services  have  had 
a  pervasive  influence  on  every  sphere  of  commercial 
and  Government  activity.  Already  tlie  ability  to  mix 
voice,  data  and  graphics  as  integrated  services  and 
communicate  via  a  digital  network  has  excited  many 
service  offerings.  We  also  have  more  new  terms  to 
assimilate,  such  as  Multimedia,  Frame  Relay  and 
Centrex. 

To  cope  with  the  tele-communications  services 
revolution  we  have  seen  the  emergence  of  "interconnect 
companies".  These  are  versatile  and  flexible  firms  with 
strong  skills  in  telecommunications  and  information 
technology,  who  are  able  to  integrate  and  configure  the 
services  provided  by  the  network  operator  to  meet  the 
unique  needs  of  each  client.  The  outputs  of  the 
interconnect  companies  are  also  likely  to  be  new  and 
innovative  bundles  of  services. 

To  deal  successfully  with  the  tele- communications 
revolution  arising  from  convergence,  businesses  will 
need  to  acquire  and  develop  a  range  of  new  skills.  Most 
successful  companies  discovered  "client  service"  during 
the  1980s.  In  Australia,  Telecom  discovered  it  in  the 
late  'SOs  under  the  threat  of  competition. 

With  the  competing  telecommunications  carrier  Optus 
now  up  and  running,  Telecom  (now  AOTC)  is 
performing  miracles  under  the  guidance  and  direction 
of  its  new  CEO  Frank  Blount,  whose  credo  is  to 
"delight"  AOTC's  customers.  There  has  been  a 
noticeable  change  in  the  response  one  gets  today  from  a 
Telecom  Business  Office. 

T^ese  changes  have  not  been  without  pain.  AOTC  has 
fundamentally  reviewed  its  operations  and  systems,  and 
discovered  that  it  really  did  not  have  a  satisfactory 
picture  of  how  the  business  was  performing  from  day  to 
day.  It  formed  the  brave  conclusion  that  AOTC  was  not 
well  structured  or  equipped  to  deal  with  the  client 
challenges  of  the  1990s  and  beyond,  and  set  about 
rectifying  the  situation. 

AOTC  has  now  significantly  restructured  its  operations 
to  provide  greater  client  focus,  and  shed  labour  in  the 
process.  It  has  set  up  a  range  of  separate  business  units 
and  equipped  ihem  with  processes  and  systems  to  run 
their  business  effectively.  And  Blount  has  stood  the 
traditional  pyramid  on  its  head,  challenging  his 
executives  to  justify  what  they  were  doing  to  support 
AOTCs  client  base,  at  the  TOP  of  the  inverted 
pyramid. 


Successfully  negotiating  cultural  change  takes 
conmutment,  guts  and  determination,  and  a  shared 
vision  of  where  the  people  want  the  organisation  to  be. 
It  demands  on-going  consultation  with  the  staff.  And  it 
takes  time.  At  a  time  of  economic  down-turn,  it  also 
takes  commercial  courage. 

Some  argue  that  these  are  normal  business  risks.  With 
such  promises  of  plenty,  where  are  the  problems?  As 
always,  it  depends  on  one's  perspective  as  to  whether 
something  is  good  or  bad.  In  the  ideal  worid  of  Pareto 
optimality,  the  "gainers"  compensate  the  "losers". 
However,  why  is  it  that  the  potential  losers  always  seem 
to  shout  loudest  and  those  who  stand  to  gain  keep  a  low 
profile! 

The  issues  that  emerge  are  not  commercial  or  market 
related  -  those  are  well  provided  for  under  existing 
machinery.  It  is  the  minefield  of  public  interest 
considerations  that  invites  attention.  These  represent 
the  proverbial  "can  of  worms". 


5.       The  Infonnation  Society 


Western  countries  have  been  slow  to  comprehend  the 
magnitude  of  the  changes  stemming  from  the 
technologica]  initiatives  described  above.  Not  only  will 
these  advances  cause  excitement  and  perplexity  in 
commerce,  but  the  realisation  of  the  possibilities  of 
what  the  services  can  provide  will  suddenly  explode  on  a 
largely  unsuspecting  public. 

Convergence  also  represents  a  revolution  in 
information  availability  and  access.  A  preoccupation 
with  technology  has  tended  to  blind  us  to  the  greater 
revolution  within  the  revolution,  Japan,  for  example, 
recognised  the  potential,  and  as  long  ago  as  1986  it 
coined  "the  information  society"  and  addressed  the  issue 
on  a  national  basis. 

Japan  set  course  not  only  on  developing  the  various 
technological  streams,  but  also  ensuring  that  as  a 
nation,  the  people  would  be  empowered  to  benefit  from 
and  share  equally  in  the  national  goal  of  an  Information 
Society.  We  are  relatively  unprepared. 

With  convergence  the  key  public  interest  issues 
resulting  from  the  integration  of  information  processing 
technologies  and  systems  with  telecommunications  are 

*  equity  of  access 

•  privacy 

Each  of  these  considerations  recur  in  most  policy 
analyses  of  Government  initiatives.  While  these  basic 
concepts  are  well  understood  and  have  been  provided 
for  in  past  legislation,  the  implications  of  convergence 
are  yet  to  be  specifically  addressed. 


As  any  large  organisation  adjusting  to  change  will  have 
discovered,  there  is  more  to  restructuring  than  simply 
moving  a  few  lines  on  an  organisation  chart  and  talking 
wisely  about  flatter  structures!  Such  major  restructuring 
certainly  reauires  new  skills,  but  it  also  requires  a 
change  in  the  culture  of  the  organisation  itself:  an 
understanding  and  j  comrnjtmcnt  to  doing  things 
differently.  "^^^ 


6.       Universal  Service 


In  Australia,  as  in  most  advanced  countries,  people  arc 
considered  to  have  (and  expect)  the  rigiit  to  affordable 
communications.  This  right  has  been  preserved  in 
various  Acts  of  Parliament  and  Government  policies. 
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There  is  a  further  consideration  for  countries  such  as 
Australia  which  have  a  large  land  mass  and  a  relatively 
small  population,  a  small  but  significant  part  of  which 
lives  in  rural  and  remote  areas.  These  people  tend  to 
consider  themselves  pioneers  opening  up  "the  outback", 
and  see  no  reason  wny  they  should  not  enjoy  the  same 
quality  and  standard  of  services  as  their  city  cousins. 

As  a  result,  the  Telecommunications  Act  1975  made 
general  provision  for  the  carrier  (Telecom)  to  provide 
"universal  service"  at  a  price  that  was  "afifordable".  This 
was  translated  by  Telecom  to  a  fixed  maximum  rate 
(which  was  heavily  cross-subsided)  for  the  connection  of 
any  telephone  service  in  the  outback,  irrespective  of 
location. 

There  was  much  debate  about  the  level  of  cross-subsidy 
to  users  in  the  rural  and  remote  areas,  figures  varying 
between  $250  to  $850  million.  Whatever  the  real  figure, 
it  was  considerable  -  and  hidden  from  public  scrutiny. 
That  was  not  seen  as  a  problem  by  the  National  Country 
Party,  although  this  was  not  a  view  shared  by  the  Labor 
Government, 

Despite  the  strong  and  rapid  drive  for  deregulation  of 
telecommunications,  the  Government  stopped  short  of 
privatising  Telecom  Australia,  While  the  new 
Telecommunications  Act  1991  (the  second  new  Act  in 
two  years)  considerably  liberalised  the  environment  and 
provided  for  the  introduction  of  competition,  it  retained 
the  public  interest  requirement  that  AOTC  should  be 
the  carrier  of  last  resort. 

The  Government  reaffirmed  that  the  principal 
obligation  for  AOTC  to  provide  and  maintain  basic 
telephone  services  to  residential  and  business  users 
throughout  Australia,  including  the  rural  community, 
would  remain.  It  recognised  that  this  would  be  a 
Community  Service  Obligation,  and  appropriate 
arrangements  would  be  explored  to  compensate  AOTC. 

With  convergence,  there  will  be  so  many  new  and 
innovative  tele-communications  services  available  thai 
it  will  be  almost  impossible  to  define  a  "basic  telephone 
service".  The  FCC  found  similar  problems  with 
differentiating  between  basic  and  enhanced  services.  In 
Australia,  the  regulatory  body  AUSTEL  recently  issued 
a  controversial  opinion  on  what  are  basic  carrier  setvices 
and  higher  level  services. 

As  more  and  more  low  cost  tele-cormnunications 
services  become  available,  the  whole  question  of 
universal  service  and  equity  of  access  will  become  open 
to  debate.  What  will  be  the  "basic  telephone  services" 
that  AOTC  has  the  oblieation  to  provide  under  the  Act? 
No  doubt  AUSTEL  will  be  invited  to  provide  another 
opinion! 

There  will  no  doubt  be  many  attractive  and  useful 
information  services  competing  on  the  market.  While 
competition  will  keep  the  prices  attractive  from  a 
commercial  point  of  view,  it  will  be  interesting  to  see 
whether  community  groups  begin  to  loboy  the 
Government  to  legislate  for  even  greater  access  and  at 
even  lower  cost  so  that  none  in  the  community  will  be 
disadvantaged  or  excluded. 

With  an  abundance  of  service  offerings  at  increasingly 
lower  prices,  it  will  be  interesting  to  see  whether  such 
public  interest  arguments  carry  much  weight. 


7.       Privacy  Consideration  5 


The  greatest  impact  from  the  explosion  in  tele- 
communications services  arising  from  convergence  will 
be  on  the  privacy  of  individuals  and  organisations.  The 
integration  of  advanced  signal  processing  techniques 
with  information  systems  and  databases,  accessed 
through  an  intelligent  digital  telecommunications 
network  provides  an  awesome  capability. 

Database  security  is  an  issue  that  has  received 
increasing  attention.  While  we  are  all  familiar  with  the 
"hacker"  and  the  apparently  wo  rid- threatening  feats  that 
they  can  achieve,  such  as  getting  into  a  Pentagon 
database,  the  impact  of  these  events  is  minuscule.  But 
It  is  a  great  theme  for  an  exciting  movie  and  makes  a 
rattling  good  read  in  the  tabloids. 

The  real  damage  is  created  usually  by  people  already 
within  an  organisation  -  or  those  who  have  only  recently 
"departed;*!  White  collar  crime  is  well  established,  and 
all  countries  are  seeldng  innovative  ways  oi  dealing  wiVn 
it.  Convergence  will  only  add  a  further  degree  of 
difficulty  to  trying  to  contain  such  abuses,  fraud  and 
theft. 

All  of  the  problems  noted  above  relate  to  economic 
harm  or  monetary  gain.  By  far  the  greater  issue,  and  its 
potential  impact,  is  that  of  privacy.  George  Orwell's 
1984  was  prophetic  and  the  notion  of  "big  brother" 
looking  at  our  affairs  is  abhorrent  to  most  people.  In 
more  general  terms,  it  is  about  unauthorised  access  to 
personal  information,  and  an  individual's  right  to 
privacy. 

In  Australia,  a  few  years  ago  the  issue  of  the  "Australia 
Card"  for  every  citizen  excited  wide  public  debate.  The 
intensity  of  the  debate  significantly  over-shadowed 
concern  about  the  economy  and  other  catastrophes. 
The  Government  had  no  option  but  to  back  off.  And 
that  was  before  convergence  had  really  taken  off. 

There  have  been  other  incidents  which  have  caused 
either  annoyance  or  mild  concern,  and  a  mild  element 
of  surprise.  I  am  sure  we  have  al!  received 
"personalised"  junk  mail  inviting  us  to  subscribe  to  this, 
or  buy  that,  or  support  this  worthy  cause.  Yet  none  of 
us  solicited  that  mailing.  Because  the  "damage"  was  at 
best  irritation,  most  of  us  have  just  let  it  be. 

There  are  organisations  which  make  a  lot  of  money  out 
of  selling  "mailing  lists".  These  come  from  electoral 
rolls,  conference  attendance  lists,  telephone  books, 
surveys,  credit  card  memberships,  and  even  genuine 
mailing  lists  (the  ones  we  actually  subscribed  to!)  We 
have  also  filled  in  at  various  times  an  entry  form  for  a 
competition  -  a  fi-ee  flight,  a  new  car,  $1000  worth  of 
groceries,  lottery  tickets,  etc.  There  are  no  doubt  other 
avenues  which  would  boggle  the  mind. 

It  all  sounds  pretty  harmless,  until  we  look  deeper. 
Recently  in  the  press  in  Australia  there  have  been 
instances  where  confidential  information  on  individuals 
has  been  bought  from  Government  Departments  by 
banks  and  insurance  companies,  presumably  to  check 
credit  worthiness  or  financial  standing  -  but  why  did 
they  need  medical  histories?  The  inquiry  revealeJ  ihat 
the  trade  in  confidential  information  was  well 
established  and  wide-spread. 
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To  an  extent,  the  individual's  protection  against  such 
abuse  has  been  the  poverty  of  our  national  databases. 
They  were  slow,  localised,  and  often  did  not  even  suit 
the  needs  of  the  organisation  itself  (because  these  had 
changed  since  the  system  was  established).  Most  data 
in  Government  was  held  on  file  -  the  manumatic  system. 
The  effort  required  to  correlate  several  sources  of 
different  data  acted  as  a  brake  to  runaway  abuse. 

That  has  all  changed.  The  cost  of  computing  and 
communications  has  halved  every  two  years,  while  the 
hardware  capacity  of  systems  has  quadrupled  every  two 
years  (what  is  a  "mini"  today?).  It  has  been  estimated 
that  the  price  per  MIP  has  fallen  from  $250,000  in  1980, 
to  $2,500  in  1990.  Increased  functionality,  falling  costs 
and  rapidly  expanding  capacity  are  fuelling  the 
revolution  of  convergence. 

Most  businesses  are  capitalising  on  these  developments. 
In  Australia,  the  Taxation  Office  has  established 
computer-based  lodgement  of  your  tax  return  -  to  give 
the  client  quicker  service.  All  Government 
Departments  are  moving  rapidly  to  install  large, 
national  databases. 

With  all  that  low  cost  functionality  becoming  rapidly 
available,  cross-referencing  between  databases  becomes 
a  simple  exercise.  The  Tax  Office  already  has  statutory 
powers  to  cross-check  information  such  as  interest  and 
dividend  payments  with  banks  and  financial  institutions. 
Some  people  are  already  concerned  that  the  existing 
privacy  safeguards  are  not  adequate  to  deal  with  the 
changmg  situation. 

But  the  issue  does  not  rest  solely  with  Governments 
wanting  to  extract  accountability  and  revenue.  Business 
organisations  are  also  developmg  and  enhancing  their 
information  management  systems  to  improve  their 
control  and  profitability.  While  in  most  cases  these 
tend  to  be  local  or  regional  systems,  there  is  no 
constraint  on  linking  systems  nationally  or 
internationally. 

Because  of  various  concerns  about  trans-border  data 
flows,  copyright,  and  protection  of  intellectual  property, 
some  organisations  have  made  the  decision  to  located 
their  central  database  in,  for  example.  Hong  Kong. 
Because  of  convergence  and  the  availability  of 
enhanced  tele-communications  services,  the  location  of 
tb^^  database  is  transparent  to  the  users,  wherever  they 
may  be  around  the  world. 

With  convergence  there  is  an  explosion  in  the  number 
and  combinations  of  systems  and  integrated 
technologies  which  open  the  door  to  easily  accessible 
information  management  and  transfer.  H<iman  nature 
and  native  cunning  will  ensure  that  the  types  of  abuses 
discussed  above  are  unlikely  to  disappear.  But  their 
potential  impact  will  be  far  greater  as  convergence 
gathers  momentum. 


8.       More  Convergence 


The  phenomenon  of  convergence  does  not  stop  with 
telecommunications  and  information  technology.  For 
some  time  now,  there  has  been  a  growing  convergence 
also  with  broadcasting  services.  For  example,  television 
can  be  broadcast  "free  to  air"  as  a  radiated  service, 
distributed  by  satellite  (and  either  received  dL^ectly  by 
design  or  "fortuitously"),  or  carried  by  cable  iKto  the 
home. 

This  presents  problems  because  in  the  public  interest, 
Governments  tend  to  have  firm  ideas  about  the  role  of 
the  media  in  national  development  and  culture.  They 
are  also  aware  of  the  compelling  ability  of  television  to 
influence  the  public's  opinions,  even  about  politics  and 
politicians. 

Consequently,  broadcasting  has  been  rigourously 
regulated  -  not  only  programs  and  viewing  hours,  but 
also  concentration  of  media  ownership,  eligibility  for  a 
broadcc  sting  licence,  and  broadcasting  licence 
conditions.  In  Australia,  there  are  firm  limits  on  levels 
of  foreign  ownership,  and  cross-media  ownership  laws 
apply. 

Tlie  Broadcasting  Act  1942  sought  to  regulate  both 
carriage  and  content.  By  tightly  regulating  the 
technology  and  controlling  the  means  of  transmission, 
the  broadcasting  industry  was  kept  separate  and  unique. 
There  were  policy  objectives  for  broadcasting,  such  as 
the  promotion  of  diversity  and  choice,  universal  access, 
and  a  distinct  national  character.  The  Act  also  laid 
down  machinery  (the  Australian  Broadcasting  Tribunal) 
to  regulate  content  and  control  ownership. 

As  technologies  and  broadcasting  practices  changed,  the 
Act  was  constantly  amended  to  close  off  loop-holes.  As 
technology  presented  more  and  more  intncate  policy 
challenges,  the  Act  finally  ran  out  of  band-aid  solutions. 
Australia  now  has  a  new  Broadcasting  Ad  which 
focuses  on  services  rather  than  technologies,  and  a  new 
regulatory  body  is  being  established  -  the  Australian 
Broadcasting  Authority. 

The  driving  force  behind  these  changes  has  been 
convergence.  The  technology  used  for  broadcasting  is 
no  longer  only  broadcasting-specific.  Satellites,  for 
example,  have  made  a  nonsense  out  of  exclusive 
geographic  service  areas  which  used  to  approximate  to 
terrestrial  transmitter  coverage.  To  protect  the  service 
areas  of  existing  broadcasters,  the  national  distribution 
of  television  programs  by  satellite  had  to  be  encrypted 
to  prevent  unauthorised  reception. 

The  Governmert  was  forced  to  agree  several  years  ago 
to  a  satellite-delivered  "non-broadcasting"  pay  television 
service  restricted  to  "pubs  and  clubs".  There  was  no 
provision  for  such  a  service  under  the  old  Broadcasting 
Act,  so  the  service  was  authorised  under  the 
Radiocommunications  Act  1983,  However,  the 
Government  had  no  power  under  that  Act  to  regulate 
content  or  ownership,  so  agreements  parallelling  the 
requirements  under  the  Broadcasting  Act  were 
negotiated  with  the  operators. 
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9.  Pay-TV 


The  issue  of  Pay-TV  has  put  considerable  pressure  on 
existing  free-to-air  broadcasters,  and  the  mor?.torium  on 
Pay-TV  has  now  expired.  Multipoint  Distribution 
Services  (MDS)  provided  further  concern,  because  they 
could  offer  limited  "broadcasting"  services  (for  a  fee) 
using  frequencies  that  were  not  in  the  Broadcasting 
Bands.  Cable,  however,  was  regulated  under  the 
Telecommunications  Act  1975  and  could  not  be  used  for 
"broadcasting"  -  or  even  for  "narrowcasting"! 

The  Government  has  shunned  Pay-TV  for  a  number  of 
reasons,  including  the  fact  that  there  was  considerable 
concern  about  the  possibility  of  "siphoning"  -  that  a  Pay- 
TV  operator  would  siphon  off  the  best  programs  that 
were  currently  being  broadcast  free-to-air,  and  these 
could  then  only  be  viewed  for  a  fee.  This  would  create 
a  culture  of  "information  rich"  and  "information  poor", 
widening  the  divide  in  society. 

With  the  deregulation  of  telecommunications  and  the 
selling  off  of  AUSSAT  Pty  Ltd  to  the  new  competing 
carrier,  these  concerns  were  put  to  the  test,  ^^en  the 
competition  for  the  second  carrier  licence  was  faltering 
and  it  looked  as  if  the  revenue  to  be  gained  from  the 
licence  and  the  sale  of  AUSSAT  would  tall  considerably 
short  of  initial  projections,  the  Government  finally 
agreed  to  permit  Pay-TV  and  provided  that  this  will  be 
delivered  only  by  satellite  as  a  DBS  service. 

The  Pay-TV  decision  did  not  prevent  the  Kalori 
consortium  from  withdrawing,  leaving  Hutchison 
Whampoa  as  the  surviving  member  to  contest  the 
licence  with  Optus.  Since  then  there  has  been 
considerable  argument  and  debate  about  the  terms  and 
conditions  under  which  Pay-TV  will  be  allowed,  foreign 
ownership  limits,  exclusivity  period,  number  of 
channels,  participation  of  the  Australian  national 

broadcaster  (the  ABC)  etc.  Surprisingly,  there  has  been 
little  debate  about  the  use  of  optical  fibre  cable. 

Following  several  public  inquiries  and  reversed 
decisions,  the  Government  has  now  decided  that  Pay- 
TV  will  be  delivered  by  digital  tf;chnology.  By  waiting 
for  developed  digital  compression  techniques,  each 
transponder  will  be  able  to  airry  up  to  ten  channels 
instead  of  the  initially  envisaged  single  channel. 

While  the  arguments  tend  to  focus  on  diversity  and 
choice,  and  dilution  of  ownership,  there  would  seem  to 
be  a  more  pressing  reason  for  this  decision.  Given  the 
small  population  of  Australia  and  the  high  cost  of 
leasing  a  transponder  (about  $6.8  million  p.a.),  with  no 
exclusivity  penod  and  three  or  more  licences  to  be 
offered,  Pay-TV  would  find  it  hard  to  be  profitable.  To 
pay  $680k  for  leasing  a  channel  instead  of  $6.8m, 
significantly  changes  the  economics. 

Digital  compression  technolo^  suitable  for  Pay-TV  is 
unlikely  to  be  available  until  1993/94.  Meanwhile, 
AOTC  (formerly  Telecom)  is  continuing  to  upgrade  its 
exchanges  to  digital  and  install  more  and  more  optical 
fibre  cable  into  the  local  loop.  It  is  also  continuing  with 
its  trials  of  wideband  services  to  the  home  -  free  to  the 
participating  householders,  as  it  gains  experience  in 
nandling  a  range  of  digital  services,  including  television. 


For  a  small  but  widely  distributed  population  like  in 
Australia,  such  developments  bring  with  them  a  number 
of  public  interest  issues.  For  example,  Pav-TV  via 
satellite  will  cost  the  consumer  some  $800  for  a 
"squarial"  antenna  and  receiver,  an  installation  fee 
(perhaps  $250),  plus  monthly  payments  of  around  $40  - 
an  outlay  of  around  $1,530  in  the  first  year.  If  there 
were  a  viewer  base  of  300,000,  this  would  equate  to  a 
national  consumer  outlay  of  around  $460  million. 

As  AOTC  is  installing  transmission  and  switching 
facilities  for  wideband  services  to  the  home  as  part  of  its 
upgrading  of  tele-communications  services,  Pay-TV 
could  be  provided  at  marginal  cost.  In  addition,  with 
the  huge  expansion  in  mobile  services  and  the 
competition  for  spectrum,  the  ability  to  take  broadcast 
television  programs  "off  air"  and  deliver  them  via  cable 
to  the  home  presents  an  attractive  option,  particularly  in 
the  major  cities. 

Such  an  approach  would  still  leave  over-the-air 
broadcasting  as  the  preferred  approach  for  rural, 
regional  and  outback  areas.  In  these  situations, 
freauency  congestion  is  not  an  issue,  but  the  cost  of 
cabling  to  sparsely  distributed  households  could  be 
prohibitive. 

Such  decisions  involve  many  trade-offs.  With 
convergence,  the  separate  communities  of 
telecommunications,  information  technology  and 
broadcasting  are  coming  together.  Each  of  the.se  is  also 
an  integral  part  of  the  greater  community  and  entitled 
to  consideration  by  Governments  on  a  national  basis. 


The  public  policy  challenges  this  presents  are  many  and 
complex.  There  are  a  number  of  legitimate  but 
mutually  competitive  economic  ends  being  pursued  by 
the  various  interest  groups.  The  Government  also  has 
to  deal  with  the  wider  issues  of  Australian  character, 
effectivene.ss  in  the  use  of  national  resources,  equity  of 
access  and  implications  of  universal  service. 

Any  decision  made  by  the  Government  which  mav 
advantage  one  group,  will  immediately  be  seen  as 
detrimental  to  the  aspirations  of  others.  Formulators  of 
public  policy  in  a  time  of  economic  downturn  and  rapid 
technological  change  face  an  unenviable  task. 

With  convergence,  the  challenges  are  even  greater 
because  the  implications  of  what  is  unfolding  are  yet  to 
be  fully  understood.  It  underscores  the  way  in  which 
public  policy  formulation  is  often  depicted  by 
practitioners  as  the  "dismal  science"  -  having  to  make 
inipossible  allocations  of  limited  resources  between  the 
infinite  needs  and  wants  of  the  population. 

By  comparison,  the  complexities  of  the  technologies  of 
convergence  are  easy! 
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1 .  ABSTRACT 

This  paper  describes  the  e^'olution  of  competition  in  the 
Canadian  telecommunications  market  culminating  in  the  CRTC's 
decision  in  June  of  1992  to  permit  public  long  distance 
competition.  Economic  and  technical  aspects  of  the  CRTC's 
landmark  decision  are  examined  as  well  as  opportunities  for 
new  carriers,  resellers  and  hybrids. 


2.  INTRODUCTION 


On  June  12,  1992,  the  Canadian  Radio-television 
and  Telecommunications  Commission  (CRTC) 
released  its  long  awaited  decision  on  long 
distance  competition  (Telecom  Decision  CRTC  92- 
12 ,  Competition  in  the  Provision  of  Public  Long 
Distance  Voice  Telephone  Services  and  Related 
Resale  and  Sharing  Issues^ . 

In  its  decision,  the  CRTC  approved  an 
application  by  Unitel  Communications  Inc.  to 
provide  a  public  long  distance  voice  service  in 
competition  with  the  regional  telephone 
companies  comprising  Stentor  (formerly  called 
Telecom  Canada)  which  had  enjoyed  a  monopoly  in 
the  provision  of  MTS/WATS  services  until  this 
point  in  time. 

While  the  CRTC  did  not  approve  the  terms  and 
conditions  of  entry  proposed  by  a  second 
applicant  (the  BC  Rail/Lightel  (BCRL) 
consortium),  it  did  indicate  that  BCRL  and  other 
potential  competitors  could  apply  for 
interconnection  on  the  same  terras  as  approved 
for  Unitel . 

This  decision  represents  a  very  dramatic  change 
in  CRTC  philosophy  since  1985,  when  the  CRTC 
turned  down  a  competitive  long  distance 
application  by  CNCP  Telecommunications  (Unitel' s 
predecessor).  At  that  time,  the  CRTC  was  not 
prepared  to  allow  CNCP  to  take  the  risk  of 
entering  the  market  on  more  onerous  terms  of 
compensation  than  the  company  had  proposed  and 
its  business  plan  could  accommodate.  Now,  in 
Decision  92-12,  the  CRTC  has  indicated  that  it 
will  leave  it  up  to  the  shareholders  of  new 
entrants  to  determine  whether  they  wish  to  take 
the  risk  of  entering  the  market  in  accordance 
with  the  terms  and  conditions  established. 

The  CRTC  has  also  stated  that  it  will  also  be 
favourably  disposed  to  applications  by  new 
facilities -based  entrants,  including  "hybrids" 
who  wish  to  provide  long  distance  services  using 
a  combination  of  their  own  facilities  and  leased 
facilities,  or  who  wish  to  serve  particular 
regions  of  the  country  or  other  niche  market. . 


In  Decision  92-12 ,  the  CRTC  has  also  made 
significant  changes  to  the  regulatory  regime 
governing  resale  activity  in  a  manner  which 
removes  many  of  the  distinctions  between 
resellers  and  facilities -based  carriers. 
Coupled  with  another  important  CRTC  decision  two 
days  earlier  in  which  the  CRTC  decided  that  it 
had  to  regulate  resellers  as  carriers,  little 
now  remains  of  the  sharp  regulatory  distinctions 
between  resellers  and  facilities -based  carriers 
that  had  previously  existed.  The  CRTC  has  made 
it  clear  that  resellers  may  now  cross  the  line 
and  make  use  of  a  combination  of  leased  and 
owned  facilities  in  hybrid  networks.  At  the 
same  time,  the  CRTC  has  permitted  facilities- 
based  carriers  to  resell  the  MTS/WATS  services 
of  the  telephone  companies  to  augment  their 
networks.  The  CRTC  wants  the  decision  to  lease 
or  buy  facilities  to  be  based  on  economic  rather 
than  regulatory  considerations. 

While  certain  aspects  of  the  CRTC's  decision 
dealing  with  the  allocation  of  switch 
modification  costs  and  the  level  of  contribution 
payments  (to  subsidize  local  access)  have  been 
appealed  to  the  courts  by  the  regional  telephone 
companies,  the  main  elements  of  the  decision 
stand  unchallenged.  Unitel  began  to  offer  its 
new  competitive  voice  services  in  November  of 
1992  and  the  new  resale  rules  became  effective 
in  mid-August  of  1992. 

This  paper  describes  the  evolution  of 
competition  in  the  Canadian  telecommunications 
market  and  provides  highlights  of  the  CRTC's 
landmark  decision. 


3. 


EVOLUTION  OF  COMPETITION  IN  CANADIAN 
TELECOHMUN ICAT IONS 


The  CRTC's  decision  to  permit  competition  in  the 
provision  of  public  long  distance  services 
should  be  viewed  in  the  context  of  a  gradual 
evolution  over  the  past  15  years  from  a  near 
total  monopoly  environment  to  one  In  which  most 
aspects  of  telecommunications  services  are  now 
subject  to  some  degree  of  competition. 
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The  CRTC  has  no  statutory  mandate  under  its 
governing  legislation  (principally  the  1906 
Railway  Act)  to  favour  either  a  monopoly  or  a 
competitive  industry  structure.  The  existing 
legislation  gives  no  clear  direction  in  this 
regard.  This  has  left  the  CRTC,  an  independent 
regulatory  agency,  to  determine  the  extent  of 
competition  that  should  be  allowed  in  the 
Canadian  telecommunications  industry  based 
largely  on  how  it  perceives  the  "public 
interest.  ** 

This  has  been  an  incremental  process  based  on 
specific  applications  by  parties  either  seeking 
relief  from  restrictive  tariff  provisions,  or 
applying  for  interconnection  with  the  telephone 
companies'  local  exchange  networks.  In  the 
former  case,  the  CRTC  has  relied  largely  on  the 
provisions  of  section  340(2)  of  the  Railway  Act 
which  prohibits  unjust  discrimination  or  the 
granting  of  undue  preferences  or  advantages  by 
carriers.  In  the  latter  case,  the  CRTC  has 
applied  a  test  of  whether  interconnection  is  in 
the  "public  interest."  This  gives  the  CRTC  an 
opportunity  to  consider  a  wide  range  of  factors 
in  assessing  the  impact  of  allowing 
interconnection. 

In  practice,  this  has  led  to  a  situation  in 
which  the  CRTC  weighs  the  pros  and  cons  of 
introducing  competition  on  a  case  by  cf.se, 
sector  by  sector  basis.  Th-  CRTC  has  described 
its  approach  in  the  following  terms : 

The  Commission  wishes  to  emphasize 
that,  under  the  existing 
legislation,  it  has  no  mandate  to 
favour  either  the  monopoly  or  the 
competitive  supply  of 
telecommunications  services  per  se. 
In  previous  decisions  with  regard  to 
the  private  line,  terminal 
equipment,  enhanced  services,  mobile 
telephone,  and  cellular  radio- 
telephone markets,  the  Comnission 
has  permitted  various  types  of 
competition  to  take  place.  Each  of 
these  decisions  was  based  on  an 
assessment  that  it  would  afford 
significant  advantages  to  users 
generally  in  terms  of  price  and 
service  and  that  such  advantages 
outweighed  any  potential 
disadvantages  that  might  arise.  The 
underlying  regulatory  approach  was, 
and  is,  to  weigh  the  potential 
advantages  and  disadvantages  of  any 
proposal  for  liberalized  entry  and 
to  seek  to  balance  fairly  the  often 
conflicting  interests  of  all 
concerned,  including  the  interests 
of  the  various  groups  of 
subscribers ,  the  carriers  and 
competitors  in  a  maimer  that  is  most 
likely  to  serve  the  public  interest 
broadly  defined  (Telecom  Decision 
CRTC  85-19,  pp.  11  -  12). 

A  brief  chronology  of  some  of  the  significant 
milestones  in  this  evolution  is  presented  below. 


1977  -  Mobile  Telephone  Service:  The  CRTC  struck 
down  as  discriminatory  restrictions  in  Bell 
Canada's  tariffs  which  prevented  customers  from 
using  competitively  supplied  mobile  telephone 
equipment  in  association  with  Bell  Canada's 
automatic  mobile  telephone  service  (Challenge 
Communications  Ltd.  vs.  Bell  Canada,  Telecom 
Decision  CRTC  77-16). 

1979  -  Private  Line  Interconnection:  The  CRTC 
approved  an  application  by  CNCP 
Telecommunications  (now  Unitel)  to  interconnect 
its  private  voice  and  data  networks  with  the 
local  telephone  exchanges  of  Bell  Canada 
enabling  CNCP  to  offer  dial-up  access.  (CNCP 
Telecommunications  -  Interconnection  with  Bell 
Canada,  Telecom  Decision  CRTC  79-11). 

1979  -  Paging:  The  CRTC  ordered  Bell  Canada  to 
permit  a  competing  paging  company,  Colins  Inc., 
to  connect  its  paging  terminal  to  Bell  Canada's 
local  exchange  network  for  purposes  of  providing 
dial-up  paging  services  (Colins  Inc.  vs.  Bell 
Canada,  Telecom  Decisions  CRTC  1979-12  and  14). 

1980  -  Terminal  Attachment:  The  CRTC  allowed 
customer  ownership  and  competitive  provision  of 
both  single  and  multi-line  terminal  equipment, 
including  key  systems  and  PBX's.  (Attachment  of 
Subscriber  Provided  Terminal  Equipment,  Telecom 
Decisions  CRTC  80-13  and  82-14). 

1984  -  Enhanced  Services:  The  CRTC  allowed  the 
provision  of  enhanced  telecommunications 
services  on  an  unregulated  basis  by  non- 
csrriers.  This  enabled  service  providers  to 
resell  basic  telecommunications  services  in  the 
course  of  providing  some  enhanced  form  of 
service  -  other  than  basic  transmission  service. 
(Enhanced  Services,  Telecom  decision  CRTC  84- 
18). 

1984  -  Cellular  «nd  ROC  Interconnection:  The 
CRTC  approved  interconnection  between  cellular 
telephone  networks  operated  by  Rogers  Cantel 
Inc.  and  the  local  exchange  networks  of  Bell 
Canada  and  BC  Tel.  In  the  same  decision,  the 
CRTC  approved  similar  interconnection 
arrangements  for  other  competitive  suppliers  of 
conventional  mobile  radio  telephone  services. 
(Radio  Common  Carrier  Interconnection  with 
federally  Regulated  Telephone  Companies,  Telecom 
Decision  CRTC  84-10). 

1985  -  Local  Area  Networks:  The  CRTC  allowed 
the  interconnection  of  privately  owned  local 
area  networks  (LANs)  to  the  public  switched 
telephone  network  allowing  dial-up  communication 
from  private  voice  networks  and  both  public  and 
private  data  networks.  This  has  led  to  limited 
competition  from  some  cable  television  companies 
in  the  provision  of  local  network  services 
(Interexchange  CoDipetition  and  Related  Issues, 
Telecom  Decision  CRTC  85-19). 

1987  -  Resale  and  Sharing:  The  CRTC  allowed 
unlimited  resale  and  sharing  of  telephone 
company  facilities  for  the  provision  of  data 
services,  and  limited  resale  and  sharing  for  the 
provision  of  voice  services.  Resale  of  WATS  was 
not    allowed   and   private    lines    could   not  be 
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resold  on  a  joint  use  basis  to  provide  MTS 
equivalent  service  to  the  public  (Resale  and 
Sharing  Interexchange  Services,  Telecom  Decision 
CRTC  87-2). 

1990  -  Resale  of  Private  Lines:  The  CRTC 
liberalized  ics  resale  rules  to  allow  resale  of 
Interconnected  private  line  services  to  provide 
MTS  equivalent  service  to  the  public.  However, 
resale  of  WATS  was  still  not  allowed  (Resale  and 
Sharing  of  Private  Line  Services,  Telecom 
Decision  CRTC  90-3).  Resale  of  overseas  private 
lines  on  a  reciprocal  basis  was  also  allowed  in 
1990  (Teleglobe  Canada  Inc.  -  Resale  and  Sharing 
of  International  Services,  Telecom  Decision  CRTC 
90-2. 

1992  Public  Long  Distance  Competition:  The 
CRTC  allowed  competing  carriers  to  Interconnect 
with  local  telephone  exchanges  and  toll  offices 
for  the  provision  of  competing  MTS/WATS 
services.  The  CRTC  also  removed  the  remaining 
restrictions  on  resale  activity  (Telecom 
Decision  CRTC  92-12) . 


A.     THE  UNITEL  PROCEEDING 

Unltel's  application  of  May  16,  1990  commenced 
the  longest  and  most  thorough  telecommunications 
proceeding  in  Canadian  history.  By  the  time  it 
was  over  more  than  50,000  pages  of  evidence  had 
been  filed  and  90  days  of  oral  testimony  had 
been  presented  at  regional  and  central  public 
hearings . 

In  its  application,  Unltel  promised  to  offer 
MTS/WATS  services  on  a  competitive  basis  to  both 
business  and  residential  customers  and  expand 
the  range  of  advanced  network  services  available 
to  Canadian  business  users. 

Unltel  did  not  propose  to  build  a  duplicate 
local  exchange  network.  It  sought  Instead  to 
connect  its  long  distance  network  via  digital 
trunk  connections  to  the  telephone  companies' 
class  4  toll  offices  in  order  to  provide 
universal  access  to  Unltel's  service  on  day  one 
of  service  introduction.  Unltel  also  requested 
the  right  to  connect  to  the  telephone  companies' 
class  5  local  offices,  at  its  option.  Unitel 
also  proposed  to  use  direct  access  lines  for 
connectivity  to  Unltel's  network  by  large  users. 
Unitel  proposed  to  use  Common  Channel  Signalling 
No.  7  (CCS7)  to  achieve  a  higher  level  of 
efficiency  in  its  network  and  to  provide 
advanced  network  services.  It  therefore 
requested  connection  of  its  Signal  Transfer 
Points  (STPs)  to  the  telephone  companies'  STPs 
using  standard  interconnection  protocols. 

As  mentioned  above,  the  CRTC  applies  a  public 
interest  test  in  deciding  whether  to  allow 
interconnection  of  competing  networks. 

In  weighing  the  public  interest,  the  CRTC  places 
a  wide  scope  on  the  test  and  considers  any 
significant  benefits  or  disadvantages  that  would 
arise  as  a  result  of  the  application  before  it. 
This  includes  those  presented  by  the  applicant 
and  respondents  and  interested  parties  who  make 


submissions    to    the    CRTC   or   present  evidence 
during  the  public  hearing  process. 

In  its  public  notice  inviting  public  comment  on 
Unltel's  application,  the  CRTC  asked  interested 
parties  to  Indicate  the  advantages  and 
disadvantages  associated  with  Unltel's  and 
BCRL's  applications  in  terms  of  their  Impact  on 
the  following: 

(1)  the  revenues  of  the  respondent  telephone 
companies ; 

(2)  rates  for  interexchange  services  a.id  the 
practice  of  route  averaging; 

(3)  af fordability  and  accessibility  of  local 
service ; 

(4)  regional  differences  and  different  classes 
of  subscribers,  such  as  rural,  urban, 
residence  and  business; 

(5)  telephone  companies'  obligation  to  serve; 

(6)  non- respondent  telephone  companies  and 
their  subscribers; 

(7)  the  long-run  costs  of  supplying 
telecommunications  services; 

(8)  the  efficiency  of  telecommunications 
network  planning  and  design; 

(9)  service  quality  and  choice,  supplier 
responsiveness,  Innovation,  research  and 
development,  and  supplier  efficiency; 

(10)  International  competitiveness  of  Canadian 
business;  and 

(11)  bypass  of  Canadian  network  facilities. 

(CRTC  Telecom  Public  Notice  1990-73.  p.  10) 

A  central  issue  raised  by  Unltel's  application 
was  the  impact  of  long  distance  competition  on 
local  telephone  rates.  Historically,  local 
rates  have  been  set  at  a  relatively  low  level  to 
encourage  subscription  to  the  telephone  system 
and  extend  the  universality  of  telephone  service 
in  Canada.  In  order  to  accomplish  this  goal, 
public  long  distance  services  have  been  priced 
well  above  cost  and  have  made  a  greater 
"contribution"  to  the  cost  of  local  loop  plant, 
than  has  local  service.  Route  averaged  pricing 
has  also  assured  the  availability  of  affordable 
long  distance  services  in  more  remote  areas  of 
Canada  where  the  cost  of  providing  telephone 
service  is  greater.  Again,  value  of  service 
pricing  principles  have  led  to  a  situation  in 
which  rural  telephone  service  is  considerably 
less  expensive  than  urban  service,  despite 
relatively  higher  costs. 

This  system  of  price  regulation  has  resulted  in 
very  high  telephone  penetration  in  Canada, 
approaching  9S1  -  a  remarkable  achievement 
considering  the  geographically  di<;persed 
population  and  the  vast  rural  and  remote  regions 
of  the  country. 
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Many  of  those  who  opposed  competition  In  the 
long  distance  market  In  Canada  feared  that  It 
would  upset  this  rate  structure  and  threaten  the 
universal  availability  of  telephone  service  at 
affordable  rates. 

On  the  other  hand,  pressure  had  been  mounting 
from  business  groups  in  Canada  for  more 
competition  in  the  long  distance  market  and 
lower  long  distance  prices.  Deregulation  of  the 
long  distance  market  in  the  United  States  had 
brought  a  lot  of  pressure  to  bear  on  the 
relatively  high  cost  of  long  distance  services 
in  Canada.  As  teleconununl  cat  ions  expenditures 
grew  to  become  a  more  Important  element  in  the 
total  budget  of  businesses ,  this  price  imbalance 
led  some  businesses  to  claim  that  they  were  at 
a  competitive  disadvantage  in  comparison  with 
their  American  rivals  in  the  North  American 
market.  The  lack  of  service  competition  has 
also  led  to  claims  that  Canadian  business  is 
unable  to  fully  respond  to  opportunities 
presented  by  the  advent  of  the  information  age . 

For  their  part,  some  of  the  telephone  companies 
responded  to  Unitel's  application  with  proposals 
for  "rate  rebalancing"  rather  than  competition. 
These  plans  involved  the  lowering  of  long 
distance  rates  (principally  for  large  volume 
business  users)  and  the  raising  of  local  rates 
to  bring  them  both  more  into  line  with  their 
associated  costs.  The  telephone  companies 
argued  that  competition  would  result  in  network 
and  system  duplication  that  would  be  less 
efficient  than  a  restructuring  of  monopoly 
rates.  They  also  argued  that  competition  in 
long  distance  services  would  lead  to  a  reduction 
in  contribution  from  long  distance  and  an 
increase  in  local  rates. 

In  order  to  respond  to  these  types  of  concerns, 
Unitel's  application  proposed  that  Unitel  pay 
the  local  telephone  companies  "contribution" 
payments  towards  the  cost  of  access  facilities 
(local  loops)  used  to  access  its  service.  These 
payments  would  be  in  addition  to  any  payments 
for  facilities  dedicated  to  Unitel's  use  and  in 
addition  to  payments  for  switching  and  traffic 
aggregation  functions  performed  by  the  telephone 
companies  for  Unitel. 

It  was  Unitel's  position  that  these 
"contribution"  payments,  coupled  with  market 
stimulation  and  productivity  improvements  that 
it  said  would  result  from  competition  in  the 
market,  would  ensure  that  local  telephone  rates 
need  not  rise  as  a  result  of  its  entry  into  the 
long  distance  market. 

It  was  Unitel's  position  that  competition  would 
result  in  customers  being  more  efficiently 
served  at  a  lower  cost  and  that  customers  would 
benefit  from  more  rapid  introduction  and 
diffusion  of  new  technology  and  services.  In  its 
application,  Unitel  cited  recent  experience  in 
the  United  States,  United  Kingdom  and  Japan  in 
support  of  the  proposition  that  competition  has 
resulted  in  lower  prices,  greater  innovation  and 
more  responsive  service  providers  than  existed 
under  the  former  monopoly  regimes. 


The  telephone  companies  countered  this  with 
evidence  that  their  productivity,  service  and 
efficiency  already  exceeded  that  which  existed 
under  the  former  monopoly  regimes  in  these  other 
countries . 

Unitel  also  raised  the  issue  of  Canada's 
competitiveness  in  the  global  economy.  Unitel 
argued  that  in  order  to  compete  effectively, 
Canadian  business  must  have  the  same  freedom 
that  businesses  5n  these  other  highly  developed 
economies  enj-/  to  control  their 
telecommunications  costs  and  to  take  advantage 
of  productivity -enhancing  telecommunications 
services.  As  Canadian  businesses  become  more 
efficient,  consumers  will  benefit  from  lower 
prices  for  a  wide  range  of  goods  and  services , 
and  Canada's  competitive  position 
Internationally  will  be  strengthened. 

5.     CRTC'S  DECISION  ON  THE  BENEFITS  OF 
COMPETITION 

In  Decision  92-12,  the  CRTC  has  strongly 
endorsed  a  competitive  industry  structure  in  the 
Canadian  long  distance  market  and  has  expressly 
rejected  a  regulated  duopoly  structure. 

The  Commission  is  in  agreement  with 
most  parties  that  increased 
competition  should  not  be  based  on 
a  regulated  duopoly  market 
structure.  In  order  to  exploit 
fully  the  benefits  of  competition, 
the  Commission  considers  that  it 
would  be  in  the  public  interest  to 
provide  a  framework  which  would 
allow  other  applications  for 
interconnection  by  facilities -based 
interexchange  carriers  (IXCs)  that 
would  be  subject  to  federal 
regulation,  if  the  shareholders  of 
such  applicants  are  prepared  to 
assume  the  risks  and  obligations 
associated  with  the  terms  and 
conditions  set  out  in  this  Dec  is  ion. 
Accordingly,  the  Commission  has 
indicated  its  willingness  to  order 
the  BCRL  respondents  to  interconnect 
with  BCRL,  if  BCRL  wishes  to  enter 
on  terms  and  conditions  comparable 
to  those  approved  for  Unitel 
(Decision  92-12,  at  pp.  13  -  14). 

In  reaching  this  conclusion,  the  CRTC  made  a 
number  of  key  findings  concerning  the  advantages 
of  a  competitive  industry  structure  over  the 
traditional  monopoly  structure. 

Long  Run  Costs:  The  CRTC  rejected  arguments  by 
the  telephone  companies  that  long  run  costs 
would  be  lower  in  a  monopoly  environment  due  to 
economies  of  scale  and  scope.  It  found  that  no 
convincing  evidence  had  been  presented  that 
demonstrated  the  presence  of  such  economies  in 
the  long  distance  business.  The  CRTC  held  that 
any  inefficiencies  that  might  arise  in  the 
initial  stage  of  entry  should  be  measured 
against  longer  run  costs  and  the  potential 
benefits  of  competition. 
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The  Telephone  Companies »  Reference  Plans:  The 
respondent  telephone  companies  had  presented 
evidence  of  their  plans  to  reduce  long  distance 
rates  in  an  extended  monopoly  environment,  if 
Unitel's  and  BCRL' s  applications  were  rejected. 
These  "reference  plans'*  were  intended  as  a  bench 
mark  from  which  to  gauge  the  applicants'  case  in 
ffvour  of  competition.  The  reference  plans 
targeted  rate  reductions  to  larger  businesses 
ana  were  designed  to  move  Canadian  long  distance 
rates  closer  to  U.S.  rates. 

In  assessing  the  reference  plans,  the  CRTC  found 
that  the  telcos  had  overestimated  future 
productivity  gains  and  underestimated  future 
toll  costs,  as  well  as  overestimating  the  rate 
of  technological  change.  For  these  reasons,  the 
CRTC  found  that  the  reference  plans  would  not 
produce  the  level  of  toll  rate  reductions 
predicted,  without  an  increase  in  local  rate 
levels.  It  also  found  that  the  other  members  of 
Stentor  would  not  be  able  to  produce  the  same 
level  of  toll  reductions  as  Bell  Canada 
(approximately  40X  by  2002). 

Productivity:  A  lot  of  conflicting  statistical 
and  econometric  evidence  was  filed  by  the 
parties  respecting  the  impact  of  competition  on 
telephone  company  productivity.  While  the  CRTC 
had  difficulty  in  isolating  the  impact  of 
competition  on  productivity,  it  did  conclude 
that  competition  would  lead  the  respondent 
telcos  to  increase  their  efforts  to  minimize 
costs  and  improve  productivity.  The  CRTC  has 
assumed  that  competition  will  result  in 
increases  in  telco  productivity  of  approximately 
l.OX  over  the  period  1995  to  1998.  While  this 
is  only  half  the  2. OX  gain  projected  by  Unitel, 
the  telcos  had  argued  that  their  productivity 
would  decrease  in  a  competitive  environment  due 
to  such  factors  as  network  changes,  increased 
administration  and  lost  economies  of  scale 
occasioned  by  the  advent  of  competition. 

The  CRTC's  finding  of  a  IX  productivity  increase 
was,  however,  very  significant  because  it  helped 
to  offset  any  negative  impact  on  local  rates 
brought  about  by  Unitel  paying  a  lower  rate  of 
contribution  than  the  telephone  companies  (as 
discussed  further  below)  . 

Non- Price  Market  Stimulation:  The  CRTC  accepted 
Unitel's  arguments  that  non-price  factors  such 
as  increased  marketing  efforts,  increased 
customer  awareness,  more  service  options  and 
increased  supplier  responsiveness,  would  lead  to 
stimulation  of  the  overall  telecommunications 
market.  The  CRTC  has  assumed  that  market  growth 
caused  by  non -price  factors  would  increase  by 
0.5%  each  year  from  1995  to  1998  as  a  result  of 
competition. 

Again,  this  finding  had  a  dramatic  impact  on  the 
CRTC's  analysis  of  local  rate  impacts,  since  it 
helped  to  offset  the  effects  of  Unitel  paying  a 
lower  level  of  contribution  than  the  telephone 
companies . 

Impact  on  Local  Telephone  Rates:  One  of  the 
most  important  issues  in  this  proceeding  was  the 
impact  that  long  distance  competition  would  have 


on  local  telephone  rates.  A  great  deal  of 
evidence  was  presented  by  the  telephone 
companies  relating  to  U.S.  experience,  and  the 
shift  of  local  access  costs  onto  local  telephone 
subscribers  through  the  subscriber  line  charge 
mechanism. 

The  CRTC  specifically  rejected  the  American 
model  for  imposing  subscriber- line  charges  on 
local  telephone  subscribers. 

The  CRTC  concluded  that  the  level  of 
contribution  payments  prescribed  for  competing 
carriers,  coupled  with  the  other  charges 
prescribed  for  the  recovery  of  start-up  costs 
and  transport  costs,  will  result  in  a  minimal 
impact  on  local  telephone  rates .  The  CRTC  was 
also  of  the  view  that  any  shortfall  of 
contribution  to  local  access  costs  would  be  more 
than  offset  by  increased  productivity  and 
increases  in  the  overall  size  of  the  long 
distance  market  due  to  increased  competitive 
marketing  efforts  and  the  introduction  of  new 
services . 

Impact  on  Independent  Telcos:  In  light  of  the 
fact  that  Unitel  has  undertaken  to  negotiate 
interconnection  arrangements  with  the 
independents  on  terms  that  are  similar  to  their 
existing  settlement  arrangements  with  the 
members  of  Stentor,  the  CRTC  did  not  foresee  any 
significant  economic  impact  on  independents. 

International  Competitiveness.  Rates.  Choice » 
Supplier  Responsiveness:  The  CRTC  accepted  the 
evidence  of  an  unprecedented  number  of  business 
users  who  appeared  at  its  regional  hearings. 
These  business  users  had  stressed  that 
competition  was  required  to  decrease  telecom 
costs,  increase  service  options,  and  improve 
service  responsiveness.  They  argued  that  this 
in  turn  would  increase  the  international 
competitiveness  of  Canadian  business. 

The  CRTC  accepted  their  evidence  that 
competition  will  result  in  greater  choice, 
supplier  responsiveness  and  service  diversity, 
particularly  in  the  business  sector  and  on  high 
density  routes,  as  a  result  of  the  repackaging 
and  repricing  of  services  in  order  to  meet  the 
specific  needs  of  a  variety  of  users  and  user 
groups.  The  proliferation  of  innovative  pricing 
and  service  packaging,  regardless  of  whether 
accompanied  by  the  development  of  new 
technologies ,  was  considered  important  by 
business  users  appearing  at  the  regional 
hearings  (Decision  92-12,  at  pp.  59  -  60). 

Facilities  Bypass:  The  CRTC  accepted  evidence 
that  bypass  of  Canadian  telecom  facilities  via 
the  U.S.  was  continuing,  despite  its  efforts  to 
curb  the  problem.  The  CRTC  has  decided  that 
competition  would  assist  in  lowering  the  current 
differential  in  Canadian  and  U.S.  long  distance 
rates ,  and  thereby  reduce  the  economic 
incentives  for  bypass . 

Route  Averaging:  The  CRTC  has  maintained  an 
obligation  on  facilities -based  carriers  (not 
resellers)  to  maintain  route  averaged  prices  for 
basic  MTS  and  volume  discount  seirvices .  This 
will     help     ensure     equitable     treatment  of 
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subscribers  in  rural  and  remote  regions.  At  the 
same  time,  the  CRTC  has  acknowledged  that 
"targeted  voluune  discounts"  will  be  a  feature  of 
the  new  competitive  environment  and  that  the 
introduction  of  enhanced  services  may  be  limited 
to  urban  and  high  volume  routes. 

Quality  of  Service:  The  CRTC  has  discounted  the 
evidence  presented  by  the  telephone  companies 
relating  the  early  U.S.  experience  with 
divestiture  and  the  introduction  of  competition. 
Since  divestiture  and  balloting  are  not  part  of 
the  CRTC's  regulatory  scheme,  and  since  the 
technical  problems  associated  with  equal  access 
have  already  been  resolved  in  the  U.S.  ,  the  CRTC 
does  not  foresee  a  negative  impact  on  service 
quality.  It  has  however  expressed  concerns 
relating  to  the  provision  of  competitive 
operator  services.  In  order  to  address  these 
concerns,  the  CRTC  does  not  intend  to  permit 
competitors  to  provide  pay  telephone  services, 
or  have  access  to  billing  and  collection 
databases,  until  the  CRTC  has  approved  a 
detailed  tariff  that  addresses  its  concerns. 


6.     INTERCONNECTION  ARRANGEMENTS 

In  its  application,  Unitel  indicated  that  trunk 
side  interconnection  with  telephone  company  toll 
offices  would  be  its  primary  method  of  access, 
and  trunk  side  interconnection  with  select  end- 
offices  a  secondary  form. 

The  CR'iC  accepted  both  forms  of  access ,  and 
indicated  in  its  order  that  Unitel  may  file  a 
request  for  interconnection  with  each  of  the 
telephone  companies  at  any  time.  In  addition, 
the  telephone  companies  are  to  provide  line  side 
access  if  requested.  Interconnecting  circuits 
are  to  be  furnished  at  existing  tariffed  rates. 

Signalling:  Both  applicants  requested  CCS-7- 
based  interconnection,  where  available. 
Indicating  that  it  views  CCS -7  as  the  "new 
signalling  standard,"  the  CRTC  supported  the 
applicants'  position.  iXCs  will  be  allowed  to 
interconnect  their  STPs  to  those  of  the 
telephone  companies  via  CCS -7  gateways.  Where 
telephone  company  switches  are  not  equipped  with 
CCS-7  (eg.  BC  Tel  GTD-5  switches).  MF  signalling 
is  to  be  provided. 

Equal  Ease  of  Access 

Both  applicants  requested  "equal  ease  of  access" 
enabling  "1+"  dialling  with  pre-subscription, 
and  "lOXXX"  dialling  for  casual  calling.  The 
applicants  suggested  that  a  centralized  database 
(SCP)  approach,  rather  than  the  U.S.  switch - 
based  Feature  Group  D  (FGD)  approach,  might  be 
used  to  implement  EEA.  An  interim  dialling  plan 
of  "1+950-OXXX"  access,  based  on  FGB,  was  also 
proposed. 

The  CRTC  supported  the  applicants'  request  for 
equal  access,  indicating  that  it  expects  all 
telephone  companies  co  provide  it  in  a  timely 
fashion.  The  CRTC  determined  that  FGD, 
augmented  with  CCS-7  where  available,  should  be 
used  initially  for  equal  access,  as  it  was  not 
satisfied    that     cited    benefits     of     the  SCP 


approach  could  h  i  a«~hieved.  FGB  is  to  be  used 
as  an  interim  arrangement  wherever  FGD  cannot  be 
implemented  by  the  time  the  applicants  desire 
interconnec  ion.  DMS-IO  and  analogue  switches 
will  not  need  to  be  modified  for  FGD. 

The  telephone  companies  were  directed  to  file 
proposed  availability  intervals  by  switch  type 
for  the  implementation  of  "1+"  and  "1+950" 
access . 

Operator  Services:  The  CRTC  approved  Unitel's 
proposal  to  offer  operator  services  to 
subscribers  in  accordance  with  the  pre- 
subscribed  carrier  of  the  originating  line. 
Unitel  or  other  IXC  operator  service  tariffs 
will  require  approval  to  ensure  adequate 
consumer  protection  in  respect  of  rates,  access 
and  confidentiality  of  consumer  information. 
Telephone  company  proposals  for  "Billed  Party 
Preference"  (BPP) ,  wherein  the  operator  is 
determined  by  the  billed  party  rather  than  the 
calling  party,  where  rejected  by  the  CRTC  due  to 
the  magnitude  of  projected  costs  and  uncertain 
availability. 

Pay  Telephones:  The  CRTC  approved  Unitel's 
proposal  to  connect  long  distance  pay  telephones 
via  DALs  to  its  network.  The  networks  of  all 
IXC's  and  telephone  companies  are  to  be 
accessible  from  any  party's  pay  telephone. 

Access  to  Databases:  The  CRTC  denied  Unitel's 
request  to  access  telephone  company  calling  card 
databases  in  order  to  honour  non-Unitel  calling 
cards.  The  CRTC  agreed  with  the  telephone 
companies  that  calling  cards  can  be 
characterized  as  a  competitive  long  distance 
tool,  and  accordingly  did  not  agree  that  denial 
of  access  would  be  unduly  discriminatory. 

The  CRTC  approved  Unitel's  request  for  access  to 
telephone  company  line  information  databases 
(LIDBs)  for  verification  of  location  and  credit 
status  of  casual  callers. 

Billing  and  Collection  Services:  Unitel 
requested  that  the  telephone  companies  provide 
billing  and  collection  for  casual  callers  and 
calls  charged  to  a  line  not  pre- subscribed  to 
Unitel.  Notwithstanding  telephone  company 
oppositicn,  the  CRTC  approved  Unitel's  request, 
noting  that  it  would  exercise  sufficient  control 
over  IXC  rates  to  ensure  unreasonable  charges  do 
not  arise.  The  CRTC  agreed  with  Unitel  that 
refusal  to  provide  access  to  billing  and 
collection  services  that  the  telephone  companies 
make  available  to  themselves  by  virtue  of  their 
local  monopoly  position  would  constitute  an 
undue  preference  contrary  to  section  340  of  the 
Railway  Act. 


6.1    RECOVERY  OF  START-UP  COSTS 

Start-up  costs  reflect  the  switch  modification 
and  other  initial  costs  that  will  be  incurred  by 
the  telephone  companies  to  provide 
interconnection  (both  "1+"  and  *' 1+950")  to  IXCs. 
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In  the  proceeding,  Unitel  had  argued  that  start- 
up costs  should  be  borne  by  the  general  body  of 
subscribers.  The  telephone  companies  argued 
that  since  start-up  costs  are  causal  to  entry, 
they  should  be  borne  by  the  IXCs. 

The  CRTC  determined  that  start-up  costs  should 
be  allocated  among  IXCs  and  telephone  companies 
based  on  the  CRTC's  projection  of  their 
respective  long-term  market  share.  Accordingly, 
30  percent  of  start-up  costs  will  be  recovered 
from  IXCs  over  a  ten-year  amortization  period. 
The  following  per  minute  charges  will  apply  to 
all  trunk  side  access  minutes  that  originate  or 
terminate  on  the  telephone  companies'  networks: 


riBur»  1 


t«ll 

$0.0011 

i.e.  7«l 

$0.0017 

SO.OOlO 

KTST 

S0.0O20 

$0.0020 

$0,001} 

6.2  RECOVERY  OF  ONGOING  COSTS 

Ongoing  costs  include  switching  and  traffic 
aggregation  costs,  customer  and  operator 
services  and  carrier  billing  functions. 

While  accepting  that  switching  and  aggregation 
costs  are  distance • sensitive ,  the  CRTC  has 
adopted  a  single  rate  for  access  and  egress  to 
the  telephone  companies'  networks  since  a  single 
rate  is  less  complex  to  administer  and  will 
further  promote  the  roll -out  of  competitive 
services  to  rural  and  remote  areas.  The  initial 
rate  set  by  the  CRTC  is  $0,011  per  minute  fcr 
trunk  side  access.  Initially,  this  charge 
includes  all  associated  switching,  transport  £iid 
signalling  functions  performed  by  a  telephone 
company  at  the  originating  or  terminating  end  of 
a  call,  including: 

(a)  hardware  answer  supervision; 

(b)  delivery  of  calling  line  identification; 

(c)  casual  calling; 

(d)  pay  telephone  access; 

(e)  busy  line  verification; 

(f)  barge -in  services; 

(g)  directory  assistance; 

(h)  billing  and  collection  services;  and 

(i)  database  queries/access. 

The  CRTC  indicated  that  it  expects  the  telephone 
companies  to  develop  unbundled  rates  for  each  of 
these  .services  over  time. 

6.3  CONTRIBUTION  PAYMENTS 

Contribution  payments  refer  to  payments  made  by 
competing  service  providers  to  help  off -set  the 
cost  of  non- traffic  sensitive  access  costs 
(primarily  related  to  local  loops).  These 
access  costs  differ  for  each  telephone  company 
and  are  calculated  using  the  CRTC's  Phase  III 
costing  methodology. 


A  lot  of  time  In  this  proceeding  was  devoted  to 
the  issue  of  whether  new  entrants  should  pay  the 
same  level  of  contribution  as  the  incumbent 
telephone  companies,  or  some  lesser  amount. 

In  its  decision,  the  CRTC  has  opted  for  Unitel 's 
proposal  to  pay  contribution  based  on  the  amount 
of  foregone  contribution  that  arises  as  a  result 
of  its  entry.  Under  this  approach,  Unitel  will 
pay  a  sufficient  amount  to  maintain  local  rate 
levels  -  ratl.er  than  paying  the  same  rate  per 
minute  as  is  imputed  to  the  telephone  companies. 

Contribution  Level:  Using  these  principles,  and 
its  estimate  of  market  size  and  relative  market 
shares,  the  CRTC  has  derived  a  per  minute 
contribution  charge  for  each  of  the  respondent 
telephone  companies.  This  varies  from  $0.05446 
per  minute  for  Bell  Canada,  to  $0.08163  for 
MT&T. 

These  rates  are  then  translated  into  a  monthly 
per  access  trunk  calculation,  based  on  7000 
minutes  per  month  per  trunk.  The  CRTC  has  then 
established  different  rates  depending  on  the 
size  and  efficiency  of  various  access  trunk 
groups . 

The  initial  monthly  contri'  ution  charges  for 
trunk- side  connections  to  each  of  the  six 
respondent  telephone  companies  are  set  forth  in 
Figure  2. 
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These  charges  are  payable  on  all 
"interconnecting  circuit'^",  which  generally 
refer  to  the  trunks  that  connect  the  IXC's 
network  to  the  telephone  companies'  class  4  or 
5  switches. 

The  CRTC's  rationale  for  expressing  contribution 
in  terms  of  monthly  trunk  charges  was  to  achieve 
administrative  efficiency  and  to  encourage 
carriers  to  provide  residential  services  in  off- 
peak  hours . 

Contribution  Discount:  The  contribution  rates 
set  forth  above  embody  a  discount  of  25t  off  the 
rate  that  an  IXC  would  otherwise  have  to  pay. 
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This  discount  is  intended  to  offset  the 
advantages  that  the  incumbent  telephone 
companies  will  have  over  new  entrants  including 
1+  dialling,  market  coverage  and  control  of  the 
local  network.  This  discount  will  be  eliminated 
over  a  six  year  period  based  on  the  following 
schedule: 

1993  -  25Z  1996  -  25Z 

1994  -  25X  1997  -  lOZ 

1995  -  25%  1998  -  OX 

Feature  Group  A:  The  contribution  rates 
specified  above  apply  for  1+950-XXXX  access  and 
equal  access,  which  will  not  be  available 
immediately.  In  the  meantime,  Unitel  may  ali;o 
avail  itself  of  FGA  (line-side)  access  at  a  15X 
discount  off  the  contribution  rates  cited  above. 


7.  BCRL  AND  OTHER  NEWT  ENTRANTS 

BCRL  had  applied  to  the  CRTC  to  provide  a 
competing  long  distance  service  in  British 
Columbia,  Quebec  and  Ontario.  It  had  proposed 
to  use  a  combination  of  its  own  facilities  and 
other  carriers'  facilities  in  its  network.  BCRL 
proposed  to  pay  contribution  of  $200  per  IX 
circuit  -  the  same  level  as  was  payable  by 
resellers  at  the  time  that  BCRL  filed  its 
application. 

While  the  CRTC  rejected  BCRL's  proposal  to  pay 
this  lower  level  of  contribution,  it  did  not 
reject  market  entry  by  BCRL.  Instead,  the  CRTC 
has  indicated  that  BCRL  may  enter  the  facilities 
market  if  it  is  prepared  to  pay  the  same  level 
of  contribution,  abide  by  the  sane  terms  and 
assume  the  economic  risks  of  entry. 

At  the  same  time,  the  CRTC  has  indicated  that 
other  companies  may  apply  to  enter  the  market  on 
the  same  terms.  The  CRTC  appears  willing  to 
allow  entry  on  a  hybrid  (facilities/resale) 
basis  and  on  a  limited  geographic  basis  as  well 
as  on  a  full  service  national  basis.  The  CRTC 
clearly  envisages  a  competitive  market  with  a 
variety  of  carriers  serving  a  variety  of  market 
segments  or  regions. 

8.  RESALE  AND  SHARING 

As  mentioned  above,  the  CRTC  has  also  totally 
overhauled  its  resale  and  sharing  regime  in 
Decision  92-12. 

The  CRTC  has  removed  its  previous  restrictions 
on  the  resale  of  WATS  and  other  discount  long 
distance  services  offered  by  the  telephone 
companies.  This  means  that,  as  a  general  rule, 
all  telecommunications  services  or  facilities 
may  be  resold  as  part  of  a  reseller's  network. 
The  only  restrictions  that  remain  relate  to  the 
provision  of  local  pay  telephone  services  and 
the  use  of  800  service  to  originate  MTS/WATS 
traffic  in  areas  outside  the  CRTC's 
jurisdiction. 

Resellers  are  now  also  permitted  to  build  their 
own   transmission   facilities    to    augment  their 


resale  network  so  the  new  regime  picvides 
resellers  with  more  flexibility  to  configure 
their  networks  in  a  cost  effective  manner. 

The  CRTC  has  also  altered  the  obligation  of 
resellers  to  pay  contribution  for  access  and 
egress  to  locc."*  exchange  networks.  The  new 
contribution  regime  for  resellers  is  very 
similar  to  the  regime  for  facilities -based 
carriers  described  above.  Contribution  is 
levied  on  "interconnecting  circuits"  that 
connect  a  resellers'  switch  or  facilities  to  a 
telephone  company's  central  office  or  centrex 
switch.  The  main  difference  is  that  resellers 
will  enjoy  a  discount  off  the  contribution  rate 
payable  by  facilities-based  carriers. 
Resellers'  contribution  payments  will  start  out 
at  65Z  of  the  rate  set  for  facilities-based 
carriers,  rising  by  5Z  a  year  to  85Z  in  1997. 
This  discount  is  in  addition  to  the  discount 
enjoyed  by  facilities -based  carriers  in  the 
first  five  years  of  operation  and  is  intended 
both  to  cushion  the  impact  of  imposing  higher 
levels  of  contribution  on  resellers  and  offset 
the  effects  of  an  inferior  form  of  network 
access.  Notwithstanding     these  discounts, 

resellers  now  find  themselves  paying 
significantly  more  contribution  now  than  they 
did  under  the  old  resale  regime. 

As  in  the  case  of  facilities -based  carriers,  no 
contribution  will  be  payable  when  direct  access 
lines  are  used  for  interconnection. 

Although  the  CRTC's  decision  assumes  that  hybrid 
carriers  night  want  to  obtain  trunk-side  access 
and  avail  theaselvea  of  an  equal  access  regime, 
the  decision  is  silent  as  to  whether  resellers 
can  avail  themselves  of  the  same  opportunities. 
The  CRTC  has  recently  convened  a  public 
proceeding  to  consider  this  issue.  It  appears 
likely  however  that  resellers  will  be  given  this 
opportunity  since  most  of  the  other  distinctions 
between  resellers  and  facilities -based  carriers 
have  been  removed.  This  would  be  consistent 
with  the  CRTC's  desire  to  allow  all  carriers  to 
configure  their  networks  in  the  most  cost- 
effective  manner  possible  and  to  compete  for  the 
^ane  customer  base. 

Resellers  have  also  made  progress  in  other 
recent  proceedings  before  the  CRTC  in  obtaining 
Answer  Supervision  and  ANI . 

All  of  these  changes  have  forced  resellers  to 
reconfigure  their  networks  in  the  past  few 
months  to  take  advantage  of  the  new 
opportunities  available  and  to  accommodate  the 
higher  contribution  payments  on  "interconnecting 
circuits . " 

9.  CONCLUSION 

Decision  92-12  represents  a  dramatic  departure 
from  prior  CRTC  policy.  The  CRTC  has  embraced 
competition  in  the  long  distance  market  and 
clearly  envisages  a  competitive  market 
consisting  of  carriers,  resellers  and  hybrids 
making  the  best  use  of  all  network  technologies 
and  services  available.  New  facilities -based 
carriers  will  be  permitted  to  enter  the  market 
on  the  terms  established  for  Unitel. 
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NETWORK  INTERCONNECT  IN  NEW  ZXALAND 


Mr  Ainsley  van  Cuylenburg  ^ 
CLEAR  Commuaications  Limited 
Auckland  New  Zealand 

1.  Abstract 

This  paper  overviews  the  technical  aspects  of  interconnect  with  the  two  current 
telecommunications  operators  in  New  Zealand:  Telecom  Corporation  of  New  Zealand  and  CLEAR 
Communications  Limited.  The  telecommunications  environment  in  New  Zealand  is  among  the 
most  deregulated  in  the  world  and  this  creates  special  challenges  for  prospective  service 
providers.  General  conclusions  regarding  network  interconnect  are  drawn  as  a  result  of  CLEAR 
communications  interconnect  negotiations  with  Telecom. 


2.  Introduction 


The  Telecommunications  industry  in  New  Zealand  is 
regulated  only  by  the  commerce  act  and  the  fair  trading  act. 
There  is  currently  no  independent  regulatory  authority  to 
uiiich  potential  service  providers  may  apply  for  advice  (or 
even  a  final  decision)  concerning  aspects  of  interconnect. 

Given  such  an  open  telecommunications  market,  how  does  a 
potential  service  provider  get  started? 

The  generic  requirements  for  network  setup  by  a  prospective 
operator  as  a  whole  are  developed,  including  major  activities 
and  coosidcration  of  their  time  sequence.  These  arc 
presented  by  means  of  work  breakdown  structures  and  sub- 
tasks  detailed  below  the  main  network  design  and 
operational  tasks.  Network  design  encompasses  start-up 
activities  such  as  site  development,  linking,  transmission, 
switch  selection,  implementation  management  and  groulli 
strategies.  Operational  requirements,  examples  of  which  arc 
personneU  operational  philosophy  and  marketing  strategies, 
are  discussed.  Comparisons  are  made  between  the 
interconnect  requirements  of  the  two  current  national 
network  operators,  Telecom  Corporation  of  New  Zealand  and 
CLEAR  Communications  Limited.  These  include  details  of 
required  responses  to  Telecom's  Permit  to  Connect  (PTC) 
documents  ,  CLEAR  Communications'  requirements  and 
network  commissioning  tasks  (eg  type'  testing,  interface 
testing). 

General  conclusions  concerning  time  frames  and  sequence  of 
events  for  prospective  network  operators  are  drawn.  The 
paper  concludes  with  a  simunary  of  the  steps  involved  in 
negotiating  and  implementing  technical  and  operational 
interconnect  agreements  in  New  Zealand. 

3.  Overview  of  Project 


The  major  activities  required  to  set  up  a  network  operator  in 
New  Zealand  arc  given  in  figure  1. 


'Snm 
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•  Oparaikind  Wtmofjhf 


Figure  J:  Overview  of  major  activities  to  set  up  a  network 
operator  in  New  Zealand. 


The  initial  network  work  package  is  concerned  with 
implementation  of  a  network  that  meets  the  objective  of  the 
initial  business  plan  while  building  in  the  capability  for 
network  growth.  It  is  concerned  with  development  of  the 
switch  sites,  switch  selection,  linking,  network  design, 
growth  strategy  compliance  and  initial  interconnect. 

Similarly  the  operations  package  is  concerned  with  providijig 
the  administrative  and  operational  systems  to  ensure  smooth 
start-up  and  operation  of  the  network.  Important  factors  are 
the  operational  philosophy,  M.I.S.  and  billing  systems, 
marketing,  finance  etc. 

There  is  considerable  interdependence  of  these  work 
packages.  The  initial  business  plan  and  growth  strategy  are 
clearly  early  elements  required,  but  these  are  required  to  be 
considered  in  terms  of  tlie  initial  and  subsequent  network 
design  criteria,  not  the  least  of  which  is  the  local 
interconnect  constraints. 


While  there  are  many  diverse  activities  requiring  detail  for 
the  project  to  be  successful,  the  single  element  that 


♦  Work  towards  the  content  of  this  paper  was  performed 
by  TclecofwultanU  NZ  Ltd 
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difTeraitiates  network  operator  start-up  in  New  Zealand 
from  anywhere  else  is  interconnect.  The  technical  aspects 
of  intexcofmect  are  focussed  on  q)eciflcally  in  this  paper. 

4.  TcchHical  RequireiieBtt  for  Intcrconiiect 

Currently,  network  interconnect  in  New  Zealand  falls  into 
two  major  categories:  interconnect  with  the  Telecom 
network  and  interconnect  with  the  CLEAR  network.  These 
are  examined  aeparately  below,  with  later  consideration  of 
the  prospective  network  operator's  internal  communications 
aa .  typical  response  format 

4.L  Tdecomlmiercotmed 


N^otiating  the  technical  aspects  of  interconnect  with 
Telecom  requires  complete  responses  to  a  selected  set  of 
Telecom's  PTC  documents  (sec  figure  2).  The  process  is  as 
follows: 


iiMaroocwMct 


rrc* 

a£AA 

.nQUx-tartn 


Figure  2:  Work  breakdown  structure  for  Telecom  and 
CLEAR  interconnect. 


-  Determine  the  PTC  docimients  that  require  response. 

-  Develop  responses  (including  detailed  transmission 
level  plans). 

-Submit  responses  to  Telecom's  Access  Standards 

Division  (TAS). 
-Negotiate  to  reach  agreement  on  any  outstanding  issues. 

-  Sign  off  agreement  with  TAS. 

There  arc  in  excess  of  20  inter-related  PTC  dociunents,  only 
a  few  of  which  arc  shown  in  figure  2.  For  convenience, 
electiical  safety  interconnect  requirements  (Telarc  approval) 
have  been  differentiated  from  transmission  and  signalling 
requirements.  The  responses  to  the  PTCs  must  comprise  a 
statement  of  compliance  to  the  individual  clauses,  and  in  the 
event  of  non-compliance,  an  alternative  response  for 
negotiation  with  TAS. 

Depending  on  the  extent  of  non-compliances,  modifications 
may  be  required  to  the  prospective  operator's  equipment.  In 
that  event,  type*  testing  of  modified  equipment  according  to 
an  agreed  schedule  is  required.  This  is  shown  vmder  tlic 
commissioning  heading  in  figure  2. 

4.1  CLEAR  Imtercomntct 

This  necessitates  complete  signalling  and  transmission  plans, 
satisfactory  completion  of  which  will  result  in  sign  off  by 
CLEAR.  The  extent  of  the  plans  will  depend  on  the  type  of 
interconnect  sought. 

As  with  Telecom,  modifications  will  require  type'  and 
interface  commissioning  testing  as  shown  in  figure  2. 


4.3.  Netwoi  k  Operaior  Internal  Communications 

Li  addition  to  interconnection  with  the  existing 
commimications  networks,  the  new  service  provider  will 
need  to  provide  its  own  internal  communications.  The 
carrier  will  find  it  advantageous  to  interconnect  to  the 
Telecom  network  for  this  purpose.  In  addition  to  the  PTC 
docimicnts  shown  in  figure  2,  a  response  to  PTC  207 
(General  Requirements  for  PABX  Equipment)  is  required. 

Satisfactory  response  to  PTC  207  will  allow  the  operator  to 
use  its  exchanges  as  PABXs  connected  to  Telecom  at  the 
local  exchange  (LX)  level. 


4.4.  Typical  Response  Format 

The  format  of  the  Telecom  responses  io  the  PTC  documents 
could  then  be  as  follows: 

-  PTC  approval  for  connection  of  the  exchange 
equipment  to  Telecom's  as  a  PABX 
Statements  of  Compliance  to  PTC  207  (note  that 
PTC  207  refers  to  PTCs  107,108  and  109  listed 
in  figure  2). 

-  Responses  to  PTCs  as  shown  in  figure  2 
(including  a  detailed  transmission  plan) 

This  is  covered  by  a  Statement  of  Compliance  to 
PTC  301,  which  also  refers  to  sections  of  PTC 
107.108  and  109.  A  typical  detailed  response 
format  could  be: 


Interface  Description:  A  description  of  all 
tenniital  and  trunk  interfaces  including  the 
limits  as  a  function  of  loop  length  of  send 
level  ratings  (SLRs),  receive  level  ratings 
(RLRs)  and  sidetone  masking  ratios 
(STMRs),  together  with  required  balance 
impedances. 

Network  Topology:  A  generic  description 
of  the  network  topology  emphasising  the 
interfaces  required. 
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Network  Topol^*x*'  A  generic  description 
of  the  netwofk  topology  emphasising  the 
interfaces  required. 

Transmission  Diagrams  and  Matrices: 
Diagrams  showing  SLR's  and  RLR's 
(including  limits  for  loop  lengths)  for  every 
type  of  propose  coimcction. 

Echo  Control:  A  description  of  echo 
control  intentions  for  national  and 
international  circuits. 

Quantization  Distortion  Unit  (QDU) 
Assignment  Plan:  Diagrams  showing  the 
wof3t  case  QDU  assignment  between  the 
netvroric  operators.  This  is  relevant  to 
long^vaul  national,  international  and  calls 
involving  private  PABX  networks  using 
low  bit-rate  signalling. 

The  process  is  complicated  by  service  offerings  such  as 
Ccntrex.  This  service  requires  a  variety  handsets  operating 
at  widely  varying  distances  from  the  exchanges  and  hence 
careful  consideration  of  transmission  level  and  loop  length 
limits.  For  sign  off  in  this  case,  Telecom  requires  complete 
loss-level  matrices  showing  pad  values  and  transmission 
levels  with  rc^)ect  to  the  port  test  reference  point  (PTRP) 
not  only  for  cveiy  combination  of  interface  type,  but  also  all 
loop  limit  extremes. 


5.  CoadiukMB 

The  deregtalated  Telecommunications  industiy  in  New 
Zealand  necessitates  significant  iq>-front  woik  on  the  part  of 
proipective  network  operators  requiring  to  interconnect  with 
the  Telecom  netwDfk.  Gcnenl  Conclusions  are  as  follows: 

-The  generic  sequence  of  events  for  network 
operators  contemplating  start-t^  in  New  Zealand 
is: 

-  initial  business  plan  and  growth  strategy 

-  initial  network  design 

-  initial  operations  plan 


A  fundamental  part  of  the  network  design  is  the 
interconnect  negotiations  with  existing  operators. 
An  elapsed  time  of  6  months  to  1  year  from 
initial  concept  to  finally  certifying  equipment  for 
interconnect  is  not  unrealistic.  The  ovcndl  plan 
is  best  arranged  to  start  interconnect  negotiations 
early  to  avoid  their  being  on  the  critical  project 
path.  Interconnect  may  have  significant  cash 
flow  implications  if  it  is  in  the  critical  path, 
-Specific  requirements  to  be  met  for  the  existing 
network  (^)enitors  in  New  Zealand  are: 

Telecoy:  Formulate  statements  of 
compliances  to  selected  PTC  documents. 
This  may  require  re  configuration  or  even 
modification  of  the  pr»q)cctive  operators 
switches  or  equipment  for  sign  off  by  both 
parties. 

CLEAR:  Provide  satisfactory  transmission 
and  signalling  plans  for  sign  off 

-Resolution  of  disputes  concerning  technical 
issues  is  left  to  the  prospective  operator 
themselves  and  may  be  done  either  by 
negotiation  leading  to  sign  off  or  by  l^al 
recourse  against  the  Commerce  or  Fair  Trading 
acts,  the  latter  being  time  consuming  and 
expensive. 

-The  effectiveness  of  early  negotiation  may  be 
enhanced  by  the  use  of  independent,  unbiased 
parties  familiar  with  interconnect  requirements 
in  New  Zealand,  thus  minimiying  recourse  to  the 
law. 
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IVti'innnii^i;  <.i[Mini.il  Supply  Li-vol  of    Switching  S\>li'm> 
.uui  I. tun  I  C'cibU's     An  InwnUny  Mociol 

Kyu  T<u»k  \'nm  .iiiJ  Bo-S.ing  l.tv 
Koiv.i  Tc'Uvoni  Kescari-b  Ccnu-r 
Seoul,  Korea 


1.  Abstr.Kl 


The  purpose  of  this  study  is  to  find  oul  thuoretiCc^lly  the  oplim<il  supply  interval  and 
the  optimal  supply  qu.intiiy  of  a  switching  s)Slemb  ond  local  cables  for  each  end  office. 
The  methodological  tools  applied  are  the  inventory  models  such  as  Economic  Order 
Quantity(HOQ)  and  Dynamic  Lot  Si2e(DLS)  and  the  simulation.  Simulation  is  ust\i  in 
two  directions.  One  i>  t<^  calculate  supply  mterval  with  minimum  cost  by  each  end 
officeCSIMULATION  I  ),  the  other  is  to  find  oul  a  fixc'd  supply  interval  with  minimum 
cost  applyini;  to  all  the  end  officesCSIMULATlOX  ID. 


2.  IntrodiictiiMi 

To  Nolvo  thf  tliror.ic  backlog  of  telephont  shortage  in 
Korea.  Korc.i  TcU'ioni  had  >tartt'd  it>  miis>ivf  supply 
of  tt'lephonv  Imvs  ami  >.\vilching  svsiem  Irom  the  earlv 
iSJSOs  imdor  llu-  so-called  the  mori,  the  belter' policy. 
I  hanks  to  it^  di'dicaled  ifl'oi  ls  over  vears.  the  Korean 
telephi-ne  sector  has  witnessed  a  leap-frog 
de\e)(>pnu'ri,  re'^ultinj;  in  a  complete  elimination  of 
the  l\U'kl.-\;  In  the  end  of  l^StH.  However  as  >uch 
suppK  driven  investment  policy  u>ed  tt^  bring,  the 
o\er  nueslment  in  plant  has  ci»me  up  as  a  new 
problem  in  the  earlv  I'-^'-Mls.  Under  those 
circunisijiues,  Korea  Telectmi  fell  a  strong  need  to 
impro\'e  ii^  lUireiU  imestment  piilic\ .  eSpetiallv 
starling  Ironi  the  melficienl  supph  i«t  switching 
s\  siem*^  and  local  cables  for  Us  more  than  230  end 
ottices.  I  lie  purpose  of  this  studv  is  to  find  out 
iheoretKMlly  the  optimal  supply  inlerval  and  the 
(Optimal  siipplv  qua  mil  V  of  a  switch mg  svslenis  and 
local  ca ble>  for  each  end  office. 

KIs  1-acilily  Supph  IManning 

1   Switching  System 

Whi-n  exisiinj;  switching  ^v^tem  liii*  ^  ot  an  end  oflice 
evaliialeJ  .'.^  oi  (Y- 1 )  \  e<u  end  .ire  luil  cxpecled  to 
meet  the  qiianlitv  demanded  until  Mauh  oi  O'+l) 
Ne.u-,  It  will  be  selected  a^  one  ol  those  end  olhee^  to 
which  lacililie^  will  be  supplied  Here.  ^■  i e[^iesenls  the 
Near  in  which  kuking  enci  -ihic e^  .ire  planned  to  be 
supplied  with  labilities  With  the  d.iia  of  lorecasied 
demanci  and  e\isiing  swjtehini;  s\stem  lines,  the 
qiianlitv  and  inter\al  o\  -^upplv  \o  the  lacking  enci- 
oilues  will  be  ileUrmined  to  the  level  ^nllumg  ciemaiui 
lip  to  IS  months  ciller  the  Completion  ol  installment. 
Insl.ilKituui  is  ci>mplele(i  tw<i  incqiths  bel(>re  the 
e-slimated  slu»rlage  tinu-  I  he  niinmuim  siippK  unit 
is  100  lines. 

^2  1  ocal  CabK' 

As  with  the  case-  of  switching  svsti-m.  vhen  lei-der 
cables  ot   an  end  * til ue  e\aliiatc'd  as  ol  (N  H  \ear  end 


cannot  mei't  1.4'^  times  llu'  espccled  demand  of  Ci  )  year 
end.  It  will  be  solu  teci  as  one  of  these  end-oliices  t(^  which 
cables  will  be  supplied  Mij-ply  inlerwil  i>f  =^  vears  is 
applied  i!  alu  r  bemg  >iipp{ied  for  1=^  years  average 
annual  mcrejM-  :ale  ol  demand  i>  le>s  ihjn  11^;.,  and 
yea  is  tor  more  than  i  IS  .•\cci>rding  to  the  above  lui. 
the  iiuantiK  being  snppheii  will  be  1.43  times  more  llun 
the  ipMntilv  di-mandc-d  during  the  detei  mined  >uppl\ 
inii  rval.  1  lie  mnltiplic  r{  143)  is  cierived  from  ilu'  Usage 
role  of  fec*di  r>  whieh  i>.  .wsunu-d  to  bi- "(i' ■  (1/0.7=  1  43*. 

4.  '1  he  Models 

As  the  ^elup  ci'^l  and  the  opporiutiil\  ci»>t  ol  the 
allowance  facilities  are  in  a  trade  off  relation,  and  since 
we  asMimed  liiat  the  deterministic  demand  during  the 
planning  [vnoii-  w  kni»wn.  the  optimal  ordering  c\cle 
and  c|uantity  are  I'bMuud  i\\  n^Hn:  deleriiiiiiistic 
in\eniory  nioclil  with  im  shortage-^  In  this  studv. 
Hconomic  Ordering  Quaniityfl'OOJ  Model  and  D\  namic 
Lot  Si/e(ni5)  Model  are  cii.sciissed. 

4.1  l-cononiie  C>rder  Quanlityd-C  M.-del 

The  basic  concept  of  the  I'OQ  model  is  the  balancing  of 
ordeiii'  ;  c.)st  .ind  holding  Cost  .Accorciing  to  the  concept, 
wecanliiid  the  oidering  ciuanlit\  anci  reordering  point 
where  liie  total  lOst  of  the  .ibo\e  two  is  iv.iiiimi/eck 
There  are  two  .ipprn.uhes  to  tlu-  I  CX^  {^lobleni.  one  i^  <i 
cl.K^ical  anah^i^  and  tin  nilu  i  is  the  pio^eiit  \  aliu-  cii 
diseoiinled  cos:  o\ei  .111  inlinile  peiiod  In  this  siiid\ .  the 
ea^  ei  ilas^ical  aii.ilvsis  i>^  useci.  snue  the  loimei  i^  ar, 
appi  Ainutc-     till'  other  niaiheiiialicallv 

Suppose  thai  eonst.mt  annual  demand  rate(d),  ordering 
cosi  pel  I \clet^.).  unit  \ariable  I  osKv)  .iiid  unit  holding 
cusl  pel  vear(h)  are  given  If  iqHs  order  c|iiantit\  at  a 
lime  and  (d>  is  .inniial  ciiianlil\  demanded,  then  the 
ordei  cvcle  is  c|/d.  and  the  ti'ial  cnsi  per  cvclc  is  as 
follows. 

k    \q  +  hUj  '2)U|/d)    (1) 

Hach  term  m  the  .ibo\e  e\piessi,>n  relates  to  (ordering 
Ctist,    variable    cost,  and    inventory    holding  cost. 
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respectively.  Therefore,  if  we  divide  the  total  cost  in 
an  order  cycle  by  order  Iength(q/d),  then,  the  annual 
total  cost  can  be  obtained  as  follows; 

CU(q)  =  (k  +  vq  +  hq72d)/(q/d) 

=  kd/q  + vd  +  hq/2   (2) 

The  expression(2)  i>  a  convex  function  and  CU(q)  will 
be  minimum  where  dCU(q)/dq  equals  zero.  Let  this 
point  be  q*,  then 


\'    h  ^        \'  Hd 

If  q*  is  substituted  for  q  in  (2),  we  get  minimum 
annual  total  cost  CL'(q*).  The  usefulness  of  the  FOQ 
model  in  the  real  world  is  doubtful  because  it  is 
unrealistic  to  assume  that  demand  rale(d)  is  constant 
and  the  cost  parameters(k,h)  are  known.  But  over  a 
considerable  range,  the  total  variable  cost  curve  is  fairly 
flat  at  the  optimal  point,  and  within  a  range  of  0.4  to  2.5 
times  the  parameter,  the  total  variable  cost  changes  by  less 
than  11%.  Though  these  paiameters  are  difficult  to 
measure  exactly  and  errors  occur.  If  and  when  measured 
the  usefulness  of  EOQ  model  is  not  diluted  if  exact  values 
of  parameters  are  not  available  and  since  the  objective 
function  is  insensitive  to  parameters.  This  is  an 
advantageous  properly  of  applying  EOQ  model  to  the  real 
world. 

4.  2  Dynamic  Lot  Si7.e(DLS)  model 

In  EOQ  model,  demand  rnie  is  assumed  to  be  constant 
whereas  in  Dl.S  model,  every  demand  in  planning 
period  is  deterministic  and  is  allowed  to  vary  from  period 
to  period.  Let 

n  =  planning  period 

I,  =  inventory  at  the  end  of  period  i 

d,  =  demand  during  period  i 

X,  =  ordering  quantity  in  period  i 

be  given,  then  we  can  formulate  DLS  model  as 
follows; 

Min  Z  1  k/X,)  +  h(I,)  1 
s.l. 

I..  +  X,-  r  =  d .  !=  l:.  .n 

A   ■>  0.    I    >  0 

hoic.  k  (X  )  ^  k(5  (X  )    (5  (X  )  =  1  .  X.  >  0 

-0.  \  ^0 

The  objective  function  is  meant  lo  minimi/e  the  ordering 
co^t  and  holdmg  co<>[,  and  the  constraints  indicate  that 
the  t>rdermg  quanlity  is  h.jKuKtti  lo  eqUt>i  inventorv  and 
demand  I  he  lormulation  i-^  sdivrd  lo  be  transformed 
mlo  Integer  Programnimgdr'  problem  bv  changing  the 
ordering  cost  term 


4.3  Simulation 

In  this  study,  simulation  model  is  also  used  for  the 
purposes  of  testing  the  fitness  of  the  mathematical 
inventory  model  and  examining  the  current  supply 
method.  Simulation  model  evaluates  the  output  of  the 
system  with  predetermined  values  of  decision  variables 
which  minimize  the  objective  function. 

5.  Cost  Analysis 

The  critical  parameters  in  EOQ,  DLS  and  Simulation 
models  are  ordering  cost,  (k),  and  annual  holding  cost 
per  unit,  (h). 

5.1  Cost  Analysis  of  Switching  System  Construction 

Most  of  the  cost  incurred  in  equipping  switching  systems 
is  construction  cost,  material  cost  and  planning  cost. 
Construction  cost  is  divided  into  fixed  cost  and  variable 
cost  by  using  simple  linear  regression.  Material  cost  is 
inclucied  in  variable  cost.  Actually,  it  is  the  value  of  total 
material  cost  divided  by  total  lines  supp'  .  from  89  to 
'91.  Planning  cost  is  inclucied  m  the  fixed  ^  >sl.  All  the 
fixed  costs  are  ordering  cost,  while  the  variable  costs 
are  unit  holding  cost. 

The  ordering  cost  which  is  fixed  construction  cost  plus 
average  planning  cost  is  39,683  US  dollars  whereas  unit 
variable  cost  which  is  unit  variable  construction  cost 
plus  L  nit  the  material  cost  is  210US  dollars.  Multiplying 
unit  variable  cost  by  cost  of  capital,  5.42%,  leads  to  unit 
holding  cost,  1 1 .4US  dollars. 

5.2  Cost  Analysis  of  Local  Cable  Construction 

Por  local  cables  and  conduits,  ordering  cost  is  obtained  bv 
summing  up  fixed  construction  cost,  average  planning 
cost  and  average  compensation  cost  while  unit  variable 
construction  cost  and  unit  material  cost  make  up  unit 
variable  cost.  Therefore,  unit  annual  holding  cost  is 
obtained  by  multiplying  unit  variable  cost  to  the  capital 
cost,  5.42Vf'. 

5.3  Cost  of  Capital 

Cost  of  capital  is  the  minimum  required  or  expected  rate  of 
return  which  a  capital  supplier  wants  for  the  capital  he 
invests.  The  cost  of  capital  in  this  paper  means 
weighted  average  cost  of  liabilities  and  equities. 

5.3.1  Interest 

Interest  is  definc^d  as  the  average  real  interest  after  tax.  In 
order  to  get  the  interest  expense,  nominal  debt  cost  should 
l>e  calculated.  It  is  an  average  of  each  item  comprising 
debts  weighted  by  the  ratio  of  each  item  to  the  total 
debts.  The  nominal  interest  on  debts  is  obtained  by 
deducting  income  tav  rate  considering  tax  credit  by 
expense  recogni/ed  from  interesl.  1  he  expected  inflation 
rate  is  Mken  int(t  «uc(Uinl  lo  gel  the  real  interest  expense 

1  iabilities  in  this  paper  are  overdraft,  sht»rt-term  debt, 
current  portion  of  long-term  debt,  long  term  debt  in 
loreign  currency,  customer  credit  and  corporate  bonds, 
while  nominal  interest  rates  are  interest  &  discount,  and 
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interest  on  corporate  bonds.  The  custimier  credit  account 
which  is  a  debt  involving  no  interest  is  o  major  factor  to 
lowering  the  in t«.' rest  expenses  since  it  accounts  tor  mi»st 
part  of  the  liabilities.  The  real  interest  rate  of  KT 
estimated  in  this  way  is  -6.5^^ . 

5.3.2  Cost  of  Equity 

Cost  of  equity  is  a  rate  of  return  required  for  capital 
equity  holders'  pay.  As  KT  has  not  yet  been  privatized, 
the  ratio  of  net  income  to  capital  is  regarded  as  the  cost  of 
equity.  Capitals  include,  paid-in  capital,  capital 
surplus,  legal  reserve,  and  beginning  retained  earning, 
whereas  net  income  is  the  one  before  tax.  The  estimated 
cost  of  equity  is  28.31%. 

5.3.3  Weighted  Average  Cost  of  Capital 

Cost  of  capital  which  is  the  weighted  average  of  interest 
rate  and  cost  of  equity  is  5.42%. 

6.  New  Facilities  Supply  Planning 

6.1   Various  Alternatives 

6.1.1  EOQ  Model 

According  to  the  equation  (3),  the  optimal  supply  interval, 
t*,  can  be  computed.  As  the  quantity  demanded  of  each 
end-office  is  different,  t*  of  each  end-office  is  also 
different.  However,  the  quantity  supplied  varies 
according  to  the  quantity  demanded  during  the  calculated 
supply  interval  t*  in  order  to  prevent  a  backlog. 
Consequently,  the  supply  interval  of  a  certain  end-office 
is  fixed  but  the  quantity  supplied  varies  in  accordance 
with  the  quantity  demanded  in  each  year. 

6.1.2  Dynamic  Lot  Size  Model 

The  supply  interval  and  the  quantity  in  DLS  model  are 
different  by  end-office  and  supply  time.  The  demand 
data  used  in  the  Dl^  model  are  monthly  under  the 
assumption  that  demand  rises  at  the  same  rate  in  each 
month.  Therefore,  annual  holding  cost  is  also  converted 
into  monthly  data. 

6.1.3  Simulation  I  -  Simulation  for  Supply  Interval 
by  End-office 

In  applying  EOQ  model  the  quantity  supplied  is  the 
amount  corresponding  to  the  quantity  demanded  (not 
fixed  demand,  d,  but  variable,  di)  for  the  optimal 
supply  interval,  t*,  which  means  t*  may  not  be  the 
optimal  supply  interval  representing  the  minimum  cost. 
VVith  the  same  cost  function  as  the  one  in  EOQ  model, 
we  get  the  optimal  supply  interval  with  the  minimum 
cost  changing  supply  interval  by  1  month  starting  from  4 
months  to  96  months. 

6.1.4  Simulation  11  •  Snnulatiim  for  a  l-ixed  Supplv 
hiterval  Applicable  tt>  All  the  1- mi -offices 

Simulation  tmds  the  fi\ed  supply  interval  for  all  the 
end-offices  with  the  minimum  cost,  changing  the  supply 
interval  by  1  month  starting  from  6  months  to  %  months 
by  using  the  same  cost  function  a^  V.OQ  model. 


6.1  5  Current  rianning  Method 

In  order  to  compare  with  other  alternatives,  we  computed 
•.he  cost  by  applying  the  current  supply  interval, 
which  is  fixing  18  months  for  all  the  end-i>ffices. 

6-2  Results  of  Analysis 

6.2.1  Switching  System 

<Table-l>  shows  the  result  of  computation  for  each 
alternative. 


<Table-l>AVERACE  ANNUAL  COST  FOR  SWITCHING 
SYSTEM  BY  ALTERNATIVE 

(unit:  millon  US  dollar) 


EOQ 

Simulation  I 

Simuhition  1 

Current 
Mothtxl 

Average 
Annual 
Cost 

18.7 

17.9 

18.3 

21.5 

?.1.9 

As  shown  in  <Table-l>,  the  cost  when  using  DLS, 
Simulation,  EOQ  model  is  much  smaller  than  using  the 
current  one.  In  other  words,  using  supply  interval 
varying  according  to  demand  pattern  of  each  end-office 
is  more  efficient  than  applying  a  fixed  supply  interval  fo^ 
all  the  end  offices. 

However,  the  difference  of  cost  between  the  c  rent 
one  and  other  alternatives  is  not  as  much  as  we  have 
expected.  Simulation  which  applies  the  fixed  supplv 
interval  of  1.33  year  (about  16  months)  is  similar  to  the 
current  cost.  It  is  also  noted  that  EOQ  model  is  similar  to 
Simulation  cost. 

6.2.2  Local  Cable 

Using  the  same  method  as  switching  system,  average 
annual  cost  for  local  cable  is  shown  bv  alternatives  in 
<Table-2>. 


<Table-2>AVERAGE  ANNUAL  COST  FOR  LOCAL 
CABLE  BY  ALTERNATIVE 

(unit :  millon  US  dollar) 


EOQ 

UiS 

Simulation  I 

t        -        ^     C  urrcnt 
Simulation  2  '    .   ,  , 

Average 
Annual 

MIA 

16«.4 

169.6 



\     200. S      '  2l9.h 

Contrary  to  the  switching  system  ca»;e,  the  lirKt  three 
methods  for  local  cable  result  in  cost  reduction  nf  ahc»iit 
30  to  40  billion  won  compared  with  the  last  two  methods. 


If  there  is  any  end-office  which  has  difficiiltv  in  applving 
the  supply  interval  recommended  by  EOQ.  1)15  (^r 
simulation,  it  is  desirable  to  use  the  supply  interval 
closest  to  the  optimal,  considering  the  situation  of  the 
end -office. 
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7.  Conclusion 


As  shown  in  the  results  of  the  anal y bis,  the  smallest  cost 
is  incurred  when  using  DLS  model,  while  the  largest 
cost  is  incurred  from  using  Simulation  or  the  current 
method  for  both  switching  system  and  local  cable. 
This  results  from  the  fact  that  DLS  model  reflects 
different  demand  characteristics  of  each  end -office  as  well 
as  demand  changes  every  year  by  each  end -office. 

Accordingly,  it  is  advisable  to  use  the  floating  supply 
interval  which  reflects  different  demand  patterns  of  each 
end-office  rather  than  applying  the  fixed  supply  interval 
uniformly  to  all  the  end-offices  regardless  of  each  end- 
office's  demand  characteristics.  In  the  case  of  switching 
system,  the  total  cost  of  other  alternatives  was  similiar 
to  that  of  the  current  supply  scheduling.  And  the 
supply  interval  of  other  alternatives  was  also  almost 
same  as  .the  current  one.  For  local  cables,  the  total 
cost  of  other  alternatives  was  smaller  than  that  of  the 
current  one. 

Estimates  of  the  ordering  cost  and  the  cost  of  capital 
should  be  continuously  tested  and  revised  with  more 
reliable  data  for  exact  comparison  of  the  annual  total 
cost  among  the  alternatives.  In  this  paper,  supply 
interval  of  the  intra-office  trunk  lines  was  not 
examined.  Comprehensive  analysis  on  all  the  network 
elements  including  trunk  lines  is  a  subject  worthy  of 
further  pursuit. 
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Network  Management  for  Users  in  Japan 


Toru  Tsuchiya 
Institute  for  Future  Technology 
Tokyo,  Japan 

1.  Abstract 

The  objective  of  this  paper  is  to  examine  the  origins  and  the  activities  of  the  two  independent 
established  bodies  in  Japan,  the  Open  Network  Council  and  the  Network  Management  Study  Group, 
and  to  evaluate  their  influences  on  Japan's  telecommunications  policy.    A  few  suggestions  are 
made,  including  one  that  some  interworking  of  the  two  bodies  will  be  fruitful. 


2.  Introduction 

For  operating  a  private  network,  it  is 
critical  and  strategic  to  choose  suitable 
network  elements  such  as  circuits  and  computers. 
Network  management  is  a  necessary  work  for 
business  firms  not  only  to  obtain  information 
for  constructing  and  improving  their  own 
networks  but  also  to  operate  the  networks 
efficiently. 

For  most  companies,  whose  businesses  are  not 
directly  based  on  telecommunications,  getting 
cooperation  from  vendors  and  carriers  is 
indispensable  to  do  network  management.  However 
both  of  vendors  and  carriers  have  their  own 
reasons  for  not  being  able  to  respond  to  the 
customer's  request  for  the  coo^.oration  quickly. 

Major  reason  on  the  vendor  side  seems  to  be 
the  reality  that  the  cost  benefit  would  not  be 
enough  for  vendors  to  develop  an  interoperable 
system.    On  the  other  hand,  carriers  feel 
difficulties  in  responding  to  a  particular  user 
within  their  limited  resource,  because  their 
primary  concern  is  a  universal  provision  of 
services. 

Moreover,  a  Japanese  tradition  tends  to 
hamper  a  user  to  negotia  e  the  cooperation  with 
vendors  and  carriers.    Japanese  companies  have 
been  paying  much  respect  for  keeping  long  term, 
stable  trade  relations  with  their  counterparts. 
In  fear  of  breaking  such  a  relation,  few 
companies  ask  a  required  cooperation  on  a  pure 
business  basis,  thus  preventing  a  purely  market- 
oriented  relationship  to  develop  between  users 
and  vendors  and  carriers.    The  above  situation 
seems  to  be  unfavorable  for  the  future  network 
development. 

On  these  backgrounds  it  is  noteworthy  that 
two  bodies  in  Japan  related  to  network 
management  started  recently;  one  i>  the  Open 
Network  Council,  the  other  is  the  Network  Manage 
Management  Study  Group.    The  purposes  of  the 
bodies  are  not  same,  but  common  on  the  ground 
that  they  are  aimed  at  meeting  user  needs.  It 
is  believed  that  the  role  of  users  in  the 
activities  of  the  bodies  will  be  a  test  paper 
for  the  future  telecommunications  in  Japan. 

Examination  of  the  origins  and  the  activities 
of  them  and  evaluation  of  their  effects  on 
Japan's  telecommunications  policy  are  discussed 
below. 


3.    Open  Network  Council 
3.1  Origin 

A  brief  history  of  the  Japanese  open  network 
policy  is  shown  in  Table  1  . 


Table  1.    His'ory  of  open  network  policy 


Apr.  1985  "Telecommunications  Business  Law"  enforced 

Mar.  1990  "Measures  to  be  taken  in  accordance  with 
article  2  of  the  supplementary  provisions 
of  the  NTT  Corporations  Law" 
(The  Japanese  government  adopted  the 
measur'^s  to  secure  open  networks) 


Date 


Outl ine 


Mar. 


Apr. 


Jul. 


Mar. 


1991"Mesures  to  ensure  fair  and  effective 
competitive  in  the  field  of  value-added 
services" 

(Special  white  paper  based  on  mutual 
agreement  between  Japan  and  the  USA)  j 

1991  Report  of  "Open  Network  Pol  icy  Study  Group"  ' 
(Proposal  for  a  plan  to  secure  fair  and  [ 
effective  competition  between  NTT  and 
TYPED  s) 

1991  "Open  Network  Council"  established 
(Meeting  between  NTT  and  TYPED  s 
about  the  openness  of  NTT  networks) 


1992  The  first  version  of  "NTT's  plan  of 

providing  network  capabilities,  network 
information  and  other  features  for  TYPE 
(The  discussions  at  the  Council  meeting 
fiscal  1991  were  taken  into  account) 


The  most  influential  event  was  the  release 
of  the  special  white  paper  from  the  Ministry  of 
Posts  and  Telecommunications  (MPT)  on  an  open 
network  policy  in  Japan.    In  this  document  MPT 
policy  was  fairly  clearly  expressed  although 
some  ambiguities  remained.    Apparently  Japanese 
domestic  activities  toward  open  network  promoted 
mainly  with  the  issue  of  the  document. 

As  of  October  1990  a  study  group  on  open 
network  was  established  by  MPT.    The  study  group 
mainly  discussed  the  fair  competition  between 
NTT  and  TYPED   carriers         ,  because  TYPED  s 
have  to  depend  in  most  cases  on  NTT  for  access 
circuits  from  customers. 

In  April  1991,  the  study  group  recommended 
the  three  points;  (Dto  have  discussions 
periodically  between  NTT  and  TYPE  D  s,  (2)to 
clarify  and  release  NTT's  plan  of  providing 
network  capabilities,  network  information  and 
other  features,  and     (3^to  reflect  requests  from 
other  telecommunications  carriers  in  the 
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^The  Councilj 

•  rielephone  Networks  SC 
 j^Leased  Circuits  SC 


1^  Packet  Networks  SC 


Frame  and  Concept  SC 


  :  GiObal  relations       SC  ■ 

—  working 

under  consideration 
SC:  Subcoinniittee 

Fig.  1.      Structure  of  Open  Network  Council 


development  of  NTT  networks. 

Taking  into  account  the  first  two 
recommendations,  NTT  and  four  TYPEH  business 
industry  groups  (i.e.  Special  TYPEH  Telecommuni- 
cations Carriers  Association,  General  TYPEH 
Telecommunications  Carriers  Council,  Japan  Audio 
VAN  Association,  and  Japan  Information  and 
Communications  Association)  agreed  to  establish 
an  industry  liaison  council  called  the  Open 
Network  Council. 


3.2    Outline  of  f^pen  Network  Council 

The  mission  of  the  Council  is  to  facilitate 
the  development  of  NTT  networks  that  satisfy 
requests  from  TYPE  II  s  and  to  provide  effective 
network  capabilities  to  TYPEH  s. 

The  Council  consists  of  Qthe  council  and 
(I)the  subcommittees  (see  Figure  1).    The  council 
shall  be  responsible  for  providing  a  forum  which 
will  facilitate  the  information  exchange, 
discussion  and  consensus  resolution  of  members, 
ensuring  the  availability  of  appropriate 
subcommittees,  and  monitoring  the  work  and  the 
progress  of  the  associated  subcommittees  that 
may  include  final  review  and  approval  of  all 
subcommittees'  output,  recommendations  and 
resolutions.    The  three  subcommittee  may  clarify 
the  details  of  requests  for  each  service 
category  and  to  develop  the  detailed 
specifications. 

The  Council  is  considering  whether  the  two 
more  subcommittees  are  necessary. 

MPT  representatives  participate  the  Council, 
as  well  as  its  subcommittees  as  observer. 

Because  there  are  a  large  number  of  network 
capabilities,  network  information  and  ot  er 
features,  items  to  be  discussed  by  each 
subcommittee  are  first  restricted  to  those  to  be 
deployed  quickly  by  NTT.    Therefore  those  that 
might  be  found  difficult  to  deploy  during  a 
series  of  discussions  still  remain  as  they  are. 
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Table  2.    Items  that  Special  TYPEH  s  expected 
to  discuss  and  their  results  in  1991 


Item/Contents 

Resul^ 

Route  diversity; 

Designation  of  the  route  or  multi-routing 

O 

Notification  within  60  sec.  of  any  interruption; 

O 

Delivery  to  TYPEH  s  about  the  status  of 
interruption  every  60  seconds 

Very  high  speed  local  leased  circuits; 
Provision  of  52Mbps  or  156Mbps  leased  circuits 

@ 

Provision  of  circuit  configuration  data; 
Provision  of  routing  information  and  line-loss 
data 

O 

Provision  of  circuit  trouble  records; 
Provision  of  an  access  service  to  trouble 
history  data-base  since  the  beginning  of  service 

O 

Prompt  response  to  order  circuits; 

Provision  of  an  electric  media  to  order  circuits 

O 

Circuit  reconfiguration; 

Provision  of  a  capability  to  control 

to  control  reconfiguration  directly  by  TYPE  H 

A 

Dynamic  changing  of  bandwidth; 

Provision  of  a  capability  to  change  bandwidth 

or  circuit  speed  rectly  by  TYPE  H 

A 

Traffic  monitoring; 

Provision  of  a  capability  to  monitor  traffic 
of  a  circuit  directly  by  TYPE  H 

X 

Access  to  testing  and/or  analyzing  systems; 
Provision  of  an  access  to  testing  and/or 
analyzing  systems  of  NTT 

X 

@  means  NTT  deploys  it  in  fiscal  1992 

O  means  NTT  deploys  it  in  fiscal  1993'-- 1994 

A  means  the  study  is  continued 

X  means  not  discussed  yet 


conditions  for  deployment; 
Q  MPT  authorization 

(D  Agreement  on  prices  and  other  terms  between 
NTT  and  TYPE  H  s 


3.3    Contribution  to  Network  Management 

Of  the  three  subcommittees,  the  leased 
circuits  subcommittee  discusses  items  related  to 
network  management  for  users. 

Shown  in  Table  2    are  the  items  related  to 
network  management  that  Special  TYPE  H 
Telecommunications  Carriers  Association  expected 
to  discuss  and  the  current  results.    In  fiscal 
1991  the  subcommittee  chose  8  of  the  10  items 
shown  in  Table  2.    The  remaining  \.yf^  items, 
monitoring  traffic  and  access  to  testing  and/or 
analyzing  systems,  were  not  discu">sed  yet  and 
would  be  considered  again. 

After  holding  7  meetings  in  fiscal  1991,  the 
subcommittee  reached  a  consensus  for  6  items. 
Taking  into  account  discussions  at  the  Council 
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meetings,  NTT  developed  its  plan  of  providing 
network  capabilities  ar 1  etc.    Items  for  further 
study,  dynamic  changing  of  bandwidth  and  circuit 
reconfiguration,  would  be  continued  to  be 
studied,  because  they  are  remarkably  denianded  by 
TYPEn  s. 

3.4   Evaluation  and  Future  Task 

There  have  been  two  important  results  of  the 
Council  activities  to  date  from  the  view  point 
of  network  management.    One  is  the  NTT's 
deployment  plan  of  6  items,  the  other  is  to 
maintain  periodical  meetings  between  NTT  and 
TYPED   for  openness  of  NTT  networks. 

The  6  items  are  not  enough  but  a  valuable 
first  step  for  improvement  of  network  management. 
Periodical  meetings  have  possibilities  to  be  a 
mechanism  for  NTT  to  pick  up  user  needs  quickly. 

For  the  future,  some  problems  will  have  to 
be  solved  for  expanding  the  Council  activities. 

First,  the  mission  of  the  Council  is 
currently  restricted  such  that  NTT  and  TYPE  n  s 
should  discuss  what  is  a  fair  competition  before 
talking  about  the  detailed  services  as  they  did. 
This  is  one  of  the  reasons  that  the  Council 
considers  to  set  up  frame  and  concept 
subcommittee  (see  Figure  1). 

Second  problem  is  the  limited  membership 
that  the  Council  omits  other  TYPE  I  s,  users 
categorized  not  in  TYPE  II  ,  and  independents. 
Therefore  it  is  feard  that  NTT  might  lead 
discussions  at  the  Council  against  TYPE  n  s, 
because  NTT  is  huge  in  comparison  with  TYPE  n  s; 
for  example  NTT  sold  5,746  billion  yen  in  fiscal 
1991,  while  all  of  36  Special  TYPEH  companies 
totally  sold  489  billion  yen  in  the  same  year. 

Third  problem  is  how  to  tackle  the  global 
open  network  issue.    Because  open  network  is  one 
of  common  issues  all  over  the  world,  the  Council 
will  have  to  contact  in  some  way  with 
counterparts  in  other  countries,  especially  USA 
and  EC,  in  order  to  harmonize  Its  movement. 
Particularly  discussions  about  the  OSS  (  Opera- 
tional Support  System  ),  which  plays  a  big  role 


for  network  management,  for  ISDNs  and  INs  are  so 
critical  that  the  Council  may  talk  about  more 
ways,  terms  and  conditions  of  OSSs. 


4.    Network  Management  Study  Group 

4.1  Origin 

From  1987  to  1991  the  telecommunications 
bureau  of  MPT  held  meetings  of  a  study  group  to 
discuss  network  management  every  year.  These 
studies  led  Japan's  network  management  but  not 
always  consistently.    Because  MPT  were  required 
to  submit  a  report  on  each  study,  and  only  10  or 
so  companies  joined  a  study  due  to  terms  and 
conditions  of  MPT.  It  could  thus  be  said  that 
the  main  purpose  of  the  study  was  not  in 
grasping  user  needs  related  to  network 
management  but  in  publicizing  the  activity  of 
MPT. 

To  overcome  the  above  mentioned  shortcomings, 
the  Foundation  for  Promotion  of  Telecommunica- 
tions services  (FPT)  established  the  Network 
Management  Study  Group  based  to  encourage  the 
development  of  future  networks  that  are  as 
advanced  as  possible,  consistent  with  ensuring 
network  integrity  and  avoiding  the  imposition  of 
uneconomic  costs. 

4.2  Outline  of  Network  Management  Study  Group 

The  purposes  of  the  Study  Group  are  to 
contribute  to  build  an  integrated  network 
management  system  under  mul tivendor/mul ticarrier 
circumstances  and  to  provide  users  with  chances 
to  talk  with  not  only  each  other  but  also 
vendors  and  carriers. 

The  Study  Group  has  a  plan  to  make 
recommendations  to  TTC  (Japanese 
Telecommunications  Standard  Body),  MPT,  vendors 
and  carriers.    Already  the  Study  Group  had  a 
meeting  with  NMF  (Network  Management  Forum) 
twice  in  two  years,  to  exchange  views  of  network 
management. 


Table  3.  Changing  Difficulties  in  Network  Management 
(  Awareness  of  the  Members  of  the  Study  Group  ) 


Difficulties  felt  in  doing  network  management 

Normarized  Data 

FY 

1990 

FY 

1991 

Insufficient  human-power  for  operation 

0  . 

9  7 

1  . 

2  4 

Inefficient  operations  to  locate  a  trouble 

1  . 

5  0 

I  . 

0  0 

Difficulty  to  follow  the  rapid  expansion  of  network 

0  . 

8  6 

Complexity  in  multivendor  environment 

0  . 

8  7 

0  . 

5  5 

Less-flexibility  of  network  configuration 

0 

3  7 

0  . 

4  1 

Improper  organization  structure 

0  , 

3  2 

0  . 

3  8 

Increasing  cost 

0  , 

2  6 

0  . 

3  8 

Insufficient  support  from  a  vendor 

0  . 

1  8 

0  . 

2  4 

Insufficient  back-up  system 

0  . 

5  3 

0- 

1  7 

Insufficient  security  system 

0  . 

1  3 

0  . 

1  7 

Difficulties  to  build  in  accounting  management 

I  7 

Lack  of  understanding  by  accounting  people 

0 

!: 

1  7 

Training  end  users 

0  . 

1  i' 

Inability  to  make  full  use  of  network  management  equipment 

0  . 

1  4 

Others 

0. 

I  t 

0  , 

1  4 

means  first  appeared  in  1991 
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The  Study  Group  is  open  to  any  party  with  a 
direct  and  materidl  interest  in  the  Study  Group 
processes  and  activities.    At  the  moment  the 
Study  -aroup  has  the  members  of  48  companies, 
categorized  roughly  into  the  following  3  groups; 

User         26  companies 
Carrier     12  " 
Vendor  10 

Or.  Aida,  the  University  of  Tokyo,  chairs 
the  Study  Group  of  which  secretary  work  is  done 
by  FPT  and  IFTECH.    The  MPT  supervises  FPT,  but 
does  not  join  the  Study  Group. 

All  members  join  together  7  or  8  times  in  a 
year  and  discuss  various  matters. 

4.3    Contribution  to  Network  Management 

The  Study  Group  has  officially  proposed 
nothing  yet,  but  several  magazines  have  been 
taken  the  Group's  activity  by  articles.    It  can 
be  said  that  people  are  getting  to  recognize  the 
Study  Group  as  a  useful  forum  for  network  users. 

Table  3    shows  the  changes  of  difficulties 
in  network  management  in  the  past  two  years 
according  to  a  survey  of  awareness  of  members  at 
the  Study  Group. 

Some  findings  from  the  results  are  as 
foUowings: 

•  the  most  and  rising  serious  factor  was 

"insufficient  human-power", 

•  "inefficient  operations  to  locate  a  trouble" 

showed  a  considerable  decrease,  but 
stayed  at  the  second  worst, 

•  "insufficient  back-up  system"  dropped  sharply 

•  "Complexity  in  multi vendor  environment"  showed 

a  si ight  decrease, 

•  "difficulty  to  follow  the  rapid  expansion  of 

network"  showed  a  sharp  increase,  and 

•  "increasing  cost"  showed  a  higher  figure  in 

1991. 

It  was  found  that  almost  all  companies  faced 
troubles  of  their  own  systems,  to  begin  with  the 
top  two  items  in  Table  3,  in  particular. 

The  results,  however,  will  be  usefully  used 
by  a  network  manager  for  his  or  her  company 
executives  to  understand  that  the  problematic 
management  of  a  network  is  rather  a  general  case 
than  their  own  one.    This  will  make  enough 
contributic    for  informing  necessity  of  network 
management. 

In  addition,  the  Study  Group  pointed  out  the 
facts  that  an  average  company  operated  its 
information  system  under  multivendor  environment 
and  received  badly  short  network  information  of 
leased  circuits,  while  hardly  managing  to 
operate  systems  for  lack  of  human  resources  to 
cope  with  increasing  complexity  of  network 
equipment. 

These  facts  are  hoped  to  be  a  kind  of 
trigger  for  realizing  a  favorable  network 
management  system. 

Other  contribution  is  that  the  Study  Group 
offers  informal  talking  among  users,  vendors, 
and  carriers  with  very  suggestive  information, 
because  there  are  few  such  forums  as  this  in 
Japan. 


4.4    Evaluation  and  Future  Tc^k 

It  is  believed  that  the  most  valuable  job  of 
the  Study  Group  is  to  hold  successive  meetings 
with  regard  to  network  management,  aiming  at 
realization  of  a  favorable  network  management 
system.    In  fact,  the  Study  Group  is  receiving  g 
good  appreciation  for  the  successive  activities. 

Based  on  the  results  in  the  past  two  years, 
the  Study  Group  should  pursue  solutions  to  the 
issues  discussed  so  as  are  to  make  their 
requirements  clearer  for  a  favorable  system,  to 
define  a  priority  of  the  each  issue  for 
implementation,  and  to  estimate  the  largeness  of 
the  market  demand,  which  shall  be  essential  for 
a  purely  marketoriented  relationship  between 
users,  vendors,  and  carriers. 

The  Study  Group  has  several  objectives  for 
improving  its  management.    One  is  to  build  a 
standing  mechanism  to  r3flect  their 
recommendations  on  the  market  or  telecommunica- 
tions pol icy. 

The  second  objective  is  to  broaden  publicly 
the  Study  Group  activities.    In  so  doing  the 
Study  Group  will  get  more  support  from 
industrial  firms  and  organizations,  which  would 
give  more  incentive  for  the  members  to  work  for 
realizing  better  network  management  environment. 
As  a  concrete  measure,  the  Study  Group  is  going 
to  publish  a  book  by  combining  contents  of  the 
past  annual  reports  published.    Another  measure 
is  to  build  a  more  close  relation  with  NMF. 

The  third  objective  is  to  make  a  transition 
from  complaining  body  into  body  to  be 
appreciated  to  give  recommendations,  maintaining 
advantages  such  as  friendly  and  earnest  talking 
among  users,  vendors,  and  carriers. 


5.  Summary 

It  is  important  for  private  network  users  to 
play  a  major  role  for  realizing  a  favorable 
network  management  system.     It  can  be  said  that 
since  the  introduction  of  competition  in 
telecommunications  in  1985,  users  in  Japan  have 
come  to  have  to  bring  up  the  market,  while 
getting  expanded  customer  choices. 

Both  MPT  and  NTT  should  consider  matters 
not  only  on  the  logic  of  providers  but  also  on 
the  logic  of  customers,  to  change  their 
positions  on  Japan's  telecommunications  policy. 

Regarding  to  this,  the  roles  of  the  Council 
and  the  Study  -Sroup  are  very  important,  since 
the  TYPE    n   carriers  and  network  users  are 
given  through  the  Council  and  the  Study  Group, 
respectively  a  good  chance  to  reflect  their  own 
voices  on  Japan's  telecommunications  policy. 
Moreover,  the  cooperation  of  the  two  bodies  for 
network  management  will  be  fruitful  on  some  of 
the  issues  pointed  out  in  this  paper. 

In  order  to  promote  activities  of  the  two 
bodies,  it  is  highly  desired  that  top  ranked 
managers  of  user  companies  explicitly  show  its 
recognition  and  support  for  these  activities. 
For  the  future,  users  will  be  required  to  hava 
their  own  body  independent  from  MPT  and  NTT, 
because  both  of  the  Council  and  the  Study  Group 
are  currently  supported  by  them  in  finance  as 
well  as  in  personnel. 


Also  each  user  need  to  build  business  relations 
with  several  vendors. 

Through  resolving  these  issues,  users  will 
likely  to  contribute  to  raising  opportunities  to 
enjoy  the  various  advantages  of  advanced 
services  related  to  network  management  and  to 
vitalize  the  whole  telecommunications  market. 

While  the  two  bodies  are  at  an  early  stage 
of  development,  both  of  them,  born  in  the 
competitive  environment,  should  be  a  test  paper 
to  estimate  how  much  the  Japanese  competitive 
market  would  grow. 


Footnote: 

(a)  The  definition  of  TYPE  I   and  TYPE  n  from 
the  Telecommunications  Business  Law  in  Japan 
is  the  following; 

Of  the  companies  that  are  In  the 
telecommunications  business,  those  in 
possession  of  their  own  facilities  are  called 
TYPE  I   carriers.     Those  engaged  In  advanced 
services  using  facilities  leased  from  TYPE  I 
carriers  are  called  TYPE  n  carriers. 
TYPE  n  carriers  consist  of  Special  TYPE  n 
providing  large  scale/wide  area  services  or 
international  services,  and  General  TYPE  n 
furnishing  services  other  than  those  of  TYPE 

n . 

As  of  November  1992,  MPT  had  received  the 
registrations  of  37  companies  as  Special  TYPE 

n  and  notifications  of  1,064  companies  as 
General  TYPE  II  respectively. 
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ABSTRACT 

This  study  examines  in  comparative  perspective  the  politics  of  privatization  and  liberalization  of  the  telecom  sector  in 
Asia  (Malaysia  and  Thailand)  and  latin  America  (Argentina  and  Nfcxico).  The  central  aim  of  the  study  is  to  explore  why 
do  countries  vviih  similar  socioeconomic  jHofiles,  trying  to  implement  shared  telecom  reform  goals  under  similar 
historical  citcumsianccs,  achieved  divergent  outcomes  in  their  icstnicturing  effons.  Grounded  in  political-economy 
analysis  this  paper  suggests  an  answer  based  on  the  openness  of  the  political  system  of  each  country. 


I.-  IntrndiTctinn 

Puzzling  and  counterintuitive  economic  reforms  are  quickly  spreading 
throughout  the  Third  World.  Less  developed  countries  (LDCs)  are 
opening  their  economies  to  market  forces  at  a  striking  pace,  despite 
well  grounded  and  convincing  arguments  that  structural  constraints  in 
the  international  system  shaped  Third  World  preferences  for 
protectionism  and  state  interventioa(^)  In  the  pursuit  of  liberalization, 
the  transformation  of  the  economic  and  political  role  of  the  state  has 
become  crucial.  Reforms  such  as  privatization  of  state-owned 
enterprises  (SOEs),  liberalization  of  the  economy,  and  reduction  of  state 
regulation  arc  at  the  center  of  this  historical  shift  in  the  organization  of 
developing  societies. 

Among  the  public  services  and  state  industries  that  are  being 
restructured  in  most  developing  nations,  one  that  ha5  emerge^'^  as 
spearhead  and  showcase  of  a  broader  reform  proj^ram  is  the 
telecommunications  sector.  Tnis  study  explores  the  pviitics  of 
privatization  and  liberalization  of  this  dynamic  and  politically 
controversial  sector  of  the  economy. 

Although  state  reform  is  viewed  as  an  homogeneous  trend 
throughout  the  Third  World,  a  closer  look  at  some  of  the  countries  in 
which  reforms  are  most  advanced  reveals  few  commonalities. 
Regardless  of  their  "common  goals",  countries  have  followed  very 
different  paths  in  their  journeys  to  a  free  market  economy.  In  the 
telecommunications  sector,  LDCs  show  today  a  range  of  policy  models 
that  cover  a  complex  and  diverse  variety  of  combinations  of  ownership 
(public/private)  and  the  degree  of  competition  (closed/open  markeLs). 

In  LDCs  current  telecom  reforms  have  clear  political 
underpinnings.  A  long  tradition  of  state  intervention  and  politicized 
markets  assured  a  pervasive  role  for  politics.  This  study  hopes  to 
unveil  some  of  the  political  puzzles  that  underlie  the  various  forms  that 
telecom  privatization  and  liberalization  have  adopted  in  LIXIs.  The 
question  that  drives  the  research  is:  why  do  countries  with  shared 
telecom  reform  goals  and  similar  patterns  of  development  achieve  such 
different  outcomes?  As  a  part  of  the  quest  for  a  better  understanding  of 
regulatory  reforms  in  the  telecom  sector  of  LDCs,  this  study  outlines 
an  argument  supported  by  data  and  evidence  drawn  from  recent 
transformations  in  four  major  countries  of  Asia  and  Latin  America: 
Malaysia,  Thailand,  Mexico,  and  Argentina, 

Efforts  to  explain  policy  formation  and  policy  outcomes  have 
concentrated  on  different  factors,  such  as  the  role  of  ideas  and  ideology, 
ilie  impact  of  domestic  political  coalitions  or  the  institutional  structure 
of  the  political  system.  After  assessing  the  explanatory  value  of  these 
approaches  for  the  particular  inquiry  pursued  in  this  work,  I  will 
concentrate  in  the  relative  autonomy  of  the  state  and  the  substantive 
distribution  of  power  within  the  state  apparatus  as  important  dependent 
variables  in  the  explanation  of  telecom  policy  reform  in  LDCs. 

Based  on  the  data  collected  from  the  Asian  and  Latin  American 
cases,  I  will  argue  that  two  elements  are  crucial  to  an  explanation  of  the 
viability  of  reform  in  the  sector.  The  first  is  the  relative  autonomy  of 
the  state  vis-a-vis  political  pressures,  and  the  second,  the  degree  of 
power  concentration  in  the  executive  branch  of  the  state.  Specifically, 
evidence  suggests  that  a  low  degree  of  state  autonomy  and  power 
concentration  within  the  state  is  strongly  correlated  with  likelihood  of 
failure  in  the  reform  of  state  monopoly.  In  other  words,  LDCs  with 
highly  controlled  and  vertically  integrated  political  strxjctures,  such  as 
Mexico  and  Malaysia,  arc  more  prone  to  achieve  reform  in  their  public 
sectors  than  are  those  countries  with  a  highly  volatile  and  profusely 
dispersed  power  structure,  such  as  Argentina  and  Thailand.  In  this  way. 


the  study  points  to  the  ironic  fact  that  state  "dismantling  and  retreat" 
calls  for  the  presence  of  a  strong  and  autonomous  state.  Moreover,  it 
reinforces  an  emerging  trend  of  pobtical  studies  that  argue  that,  in 
LDCs,  economic  liberalization  is  synonymous  with  political 
rescrictioo.(2) 

The  goal  of  the  project  is  not  to  search  for  "universal 
principles",  nor  to  understand  a  historical  process  in  light  of  a  neatly 
designed  model,  but  —  as  Skocpol  puts  it  -  to  look  "for  answers  based 
on  valid  causal  connections  that...  account  in  potentially  generalizable 
terms  for  different  outcomes  across  space  and  time  in  otherwise  similar 
cases. "(^)  This  study  will  rely  heavily  on  the  methodological  tools 
offered  by  comparative  historical  analysis.(^) 

The  paper  is  divided  in  five  sections.  In  the  first  I  introduce 
the  problem  in  the  context  of  a  broader  political  and  economic 
transfonnation  in  LDCs.  In  the  second,  I  present  a  general  framework 
of  the  recent  transformation  in  the  telecom  sector  of  LDCs.  In  the 
third,  the  main  argument  of  this  work,  along  with  various  theoretical 
approaches  to  policy  making  are  discussed  and  assessed  against  the 
general  patterns  of  the  Asian  and  Latin  American  cases.  In  fourth 
section,  Argentina,  Thailand,  Mexico,  and  Malaysia's  political  systems 
and  its  impact  in  telecom  restructuring  are  explored  in  detail.  The 
concluding  section  reviews  and  summarizes  the  argument  in  light  of  the 
specific  cases. 

II.-  Recent  Tglecom  Trends  in  LDCs 

In  the  light  of  the  increasing  integration  of  the  global  economy  (with  a 
dominant  component  of  information)  and  the  simultaneous  economic 
opening  in  many  LDCs,  telecommunications  is  now  a  fundamental 
prerequisite  of  any  growth  project  Mindful  of  the  fundamental  shift  in 
the  role  of  telecommunications,  and  pressed  by  economic,  fiscal, 
managerial,  and  technological  constraints,  many  LDCs  are  struggling  to 
move  tclecoms  from  a  second  priority  "public  service."  to  a  first 
priority  "international  trade  tool."  As  Mexican  President  Carlos  Salinas 
de  Gortari  has  asserted:  "Telecommunications  will  become  the 
cornerstone  cf  the  program  to  modernize  Mexico's  economy. "i^) 

In  the  pursuit  of  this  radical  transformation,  LDCs  embarked 
on  state  reform  programs.  The  four  countries  studied  here  initiated 
between  1987  and  1989  a  wide  swc  reform  program  that  placed 
telccommunicaiions  as  a  crucial  sector  in  reform  proces$.(^)  In  the  four 
countries  the  general  guidelines  for  the  restructuring  of  the 
telecommunications  sector  was  to  transfer  the  previously  state-owned 
telecommunications  company  (SOTE)  to  private  entrepreneurs,  to 
liberalize  market  entry  in  most  services,  and  to  reduce  or  eliminate  state 
regulations. (^)  But  telecom  reforms  are  not  the  mechanical  outcome  of 
policy  implementation.  To  the  contrary,  they  are  the  product  of 
complex  and  dynamic  interactions  among  diverging  and  many  times 
conflictive  interests.  Therefore,  LDCs  diverge  sharply  in  the  profile  of 
their  new  systems. 

The  four  countries  examined  here  clearly  portray  the  range  in 
the  degree  of  reforms  achieved  by  nations  that  intended  to  privatize  and 
liberalize  their  systems.  As  table  #1  shows,  the  outcomes  for  the  four 
cases  diverged  notably.  Thailand  represents  the  case  with  the  least 
degree  of  privatization  and  a  relative  opening  to  competition  of  its 
telecom  market.  Argentina,  on  the  other  hand,  privatized  its  national 
common  carrier,  Empresa  Nacional  de  Tekicomunicaciones  (Entel),  but 
faited  to  open  the  market  to  competition.  Differing  from  the  previous 
cases  are  Malaysia  and  Mexico.  The  Southeast  Asian  country  has 
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privatized  part  of  the  SOTE  and  considerably  liberalized  the  sector. 
While  Mexico  shows  the  deepest  reform  among  the  four  cases.  It  has 
completely  privatized  Teiefonos  de  Mexico  (Telmex)  and  extensively 
liberalized  its  telecom  market 


Table  #1 :  Degree  of  Privatization  and  Liberalization 
in  Telecom  Systems  of  Selected  LDCs. 


Degree  of 
Competition 

Distribution  of  Ownership 

Govemmcni 
Eniity 

Pubbc 
Corporaiicn 

Mixed 
Ownership 

Privaic 

CPE,  dom.  dau 
CcUular 

Argentina 

Paging  &  1 

ViiAT&i 

Thailand 

Inter.  (Uu  &  3 

VANS  &  4 

Priv.  lease 
lines  &S 

Inicr.  basic 
(potent)  &  6 

Malaysia 

Ovcilay&7 

Mexico 

Considering  that  ihrse  four  countries  initially  shared  similar 
reform  goals,  how  do  we  understand  these  and  other  important 
var Unions  in  policy  oulcomes? 

III.-  Exolflinipff  T^l^com  PqHcv  Reforms 
Efforts  to  explain  how  and  why  policy  changes  arc  developed  and 
implemented  have  generally  stressed  different  levels  of  analysis: 
ideology  and  new  ideas,  electoral  mechanisms,  institutional  structure  of 
the  political  system,  domestic  coalitions. 

Some  policy-making  theories  have  emphasized  the  role  of  the 
ideology  in  crafting  new  regulations.  From  this  perspective  policy 
options  and  outcomes  are  strongly  shaped  by  the  ideological  framework 
of  those  political  parties  in  power.(^)  Suited  to  explain  cases  such  as 
England  under  Thatcher  or  the  U.S.  under  Reagan,  the  argument  is  weak 
to  address  cases  such  as  Argentina,  Mexico,  and  New  Zealand,  where 
rcfonns  were  carried  forward  by  political  panics  with  a  long  tradition  of 
welfare  and  state-interventionist  ideologies. 

Others  have  stressed  the  role  of  idcas.(^  There  is  little  doubt 
that  revived  and  updated  neolibeial  ideas  contributed  to  the  agenda  and 
the  general  pc^icy  firamewock  under  which  telecom  refonns  were  carried 
forward.  But  there  is  little  evidence  that  ncolibcral  ideas  affected 
differently  the  ways  in  which  each  country  articulated  its  own  reform. 
Further,  the  fact  that  all  four  countries  shared  similar  conceptions  of 
what  should  be  reformed  and  how,  indicates  that,  in  these  cases,  new 
ideas  are  not  the  most  appropriate  dependent  variable  to  explain 
variation  in  policy  outcocnes. 

Electoral  and  representational  mechanisms  have  been  used  as  a 
tool  to  explain  the  existence  of  certain  regulations  in  the  telecom 
market  Roger  Noll,  for  example,  argues  that  narrow  economic-interest 
coalitions-such  as  those  pressing  for  the  liberalization  of  the 
telecommunications  market-arc  more  likely  to  succeed  in  political 
systems  with  single-member  districts  elected  by  plurality  vote  and  a 
fairly  autonomous  legislature  than  in  countries  with  nationwide 
proportional  representation.  Legislators  in  the  former  case  represent  a 
specific  constituency,  and,  therefore,  specific  interests  (in  this  case 
telecom  reform)  arc  more  likely  to  reach  the  legislative  agenda  than  in 
cases  of  broad-baaed  interest  rqiiesentation. 

Generally  the  dominant  authoritarian  patterns  of  most  LDCs 
governments  weakens  the  explanatory  power  of  electoral  politics.  As 
Haggard  points  out,  even  during  democratic  periods  the  relation  between 
electoral  politics  and  the  policy  process  have  been  tcnuous.(^^  In 
Malaysia  and  Mexico  the  existence  of  a  long-standing  party  in  power, 
with  a  tight  control  of  domestic  politics,  turns  formal  elections  into  a 
quasi-meaningless  political  exercise.  In  the  cases  of  Argentina  and 
Thailand  the  gap  between  electoral-campaign  discourses  and  post- 
electoral  government  actions  arc  so  contradictory  that  the  theoretical 
causal  correlation  established  between  nxxlcs  of  ekjctoral  systems  and 
policy  outcomes  becomes  unclear. 


The  institutional  structure  of  the  political  system,  i.e. 
parliamentary  or  presidentialist,  also  has  been  studied  in  relation  to 
LDCs'  policy  reform  programs,(ll)  Although  the  approach  potentially 
contributes  to  the  explanation  of  telecom  policy  reform  in  some  LDCs, 
the  cases  studied  here  call  into  question  the  generalizability  of  this 
theoretical  framework,  Malaysia  and  Thailand,  organized  under  a 

parliamentary  system,  have  achieved  quite  divergent  oulcomes  from 
their  reform  policies.  Similarly,  reform  outcomes  in  Mexico  and 
Argentina,  that  arc  organized  under  a  presidentialist  system,  are  widely 
diffcrem. 

Finally,  domestic  coalitions  have  been  considered  by  political 
scientists  as  a  key  element  in  the  understanding  of  regulatory 
politics. C^-^)  This  approach  has  been  traditionally  applied  to 
industrialized  democracies  where  electoral  and  legislative  coalitions  are 
easily  identifiable.  In  LDCs  domestic  political  coalitions  are  difficult 
to  identify.  In  those  cases  where  political  alliances  are  fairly  stable, 
such  as  Malaysia  and  Mexico,  the  actions  of  the  state  arc  so  pcrva'J'.ve 
that  it  overwhelms  the  bottom-up  activity  of  social  coalitions.  This 
approach  is  weak  in  methodological  terms  since  it  is  difficult  to 
establish  causal  correlations  between  coalition  preferences  and  policy 
outcomes. 

The  argument 

Based  on  the  above  analysis,  I  suggest  a  conceptual  framework  based  on 
the  substantive  distribution  of  political  power  in  society.  Two 
variables  arc  cnKial  to  understanding  how  certain  features  of  a  country's 
political  system  affect  policy  making  and  its  outcomes:  the  relative 
strength  and  autonomy  of  the  state  vis-a-vis  domestic  and  transnational 
interest  group  coalitions;  and  the  degree  of  power  concentration  within 
the  state  apparatus;  more  precisely  in  the  head  of  the  executive  branch 
Qyt  it  Prvsident  or  Prime  Minister). 

Taking  as  analitical  categories  the  realtive  autonomy  of  the 
state  from  societal  demands  and  the  ability  oi  state  elites  to  implement 
'controversial  political  reforms,(^^)  it  is  possible  to  organize  the 
system  of  Latin  American  and  Asian  countries  into  two  major  models 
of  state/society  relations.  Indonesia,  Chile,  India.  Malaysia,  Mexico, 
for  example,  can  be  categorized  as  countries  with  a  dominantly  "state 
corporatist"  political  systcm,(^^)  while  Argentina,  Brazil.  Thailand, 
Peru,  Philippines,  and  Venezuela,  can  be  considered  countries  where  a 
"pIuraii5t-partic^)ato(y"  political  system  dominates.(^^) 

State-corporatist  countries  generally  portray  a  system  of 
interest  representation  in  which:  "the  constituent  units  are  organized 
into  a  limited  number  of  singular,  compulsory,  noncompetitive, 
hierarchically  ordered,  and  functionally  differentiated  categories, 
recognized  or  licensed  (if  not  created)  by  the  state  and  granted  a 
deliberate  representational  monopoly  within  their  respective  categories 
in  exchange  for  observing  certain  controls  on  their  selection  of  leaders 
aiKl  artKulatkxi  of  demands  and  supports."(^^ 

On  the  other  hand,  countries  with  pluralist-participator)' 
political  systems  tend  to  "minimize  participatory  barriers  and  thereby 
encourage  the  participation  of  interest  groups  in  the  political  process. 
Coalitions  of  interests  can  be  assembled  relatively  free  without 
requiring  any  fonnal  recognition  by  the  state  or  other  regulatory 
authority.  Moreover,  there  are  typically  numerous  governmental  or 
legislative  channels  through  which  coalitions  can  try  to  effect  policy 
changc."(^^) 

Among  the  cas^^^  under  scrutiny,  Malaysia  and  Mexico  are 
typical  of  the  state-corporatist  political  system,  while,  since  the  mid- 
1970s,  Thailand  and  A^entina  can  be  categorized  as  countries  with  an 
increasingly  open,  volatile,  and  pluralist  political  environment.  The 
cohcsivencss  of  the  decision-making  structure,  the  professionalization 
of  the  bureaucracy,  and  its  degree  of  insulation  from  domestic  and 
international  pressures  arc  factors  that  affea  the  bargaining  ;>osver  of 
state  elitcs.(^^) 

In  Mexico  and  Malaysia,  the  sute  bureaucracy  is  a  tightly 
integrated  group  of  politicians  arxl  technocrats  drawn  from  groups  long 
in  power.(^^)  The  most  distinctive  feature  is  that,  in  both  countries, 
elites  isolate  thems:>lves  from  societal  demands  and  pressures  while  at 
the  same  time  th  .>y  legitimize  this  modus  operandi  by  incorporating 
most  social  constituents  through  cofporatist  organizations. 

In  ttiC  cases  of  Argentina  and  Thailand,  both  countries  have 
been  traditionally  characterized  as  turbulent  political  societies  with  a 
markedly  stable  underground",  or  concealed  power  structure.(^^) 
However,  in  cariy  and  mid-1970s,  both  countries  suffered  structural 
economic  and  political  transformations  (sec  cases  below)  that  led  to  the 
dismanUing  of  traditional  political  arrangennents  and  the  widening  of 
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political  participation.  Since  then,  the  "fluidity"  and  permanent 
"renovation"  of  political  elites  along  with  challenges  from  non- 
traditional  power  groups  has  created  not  only  a  non-cohesive  decision- 
making structure,  but  an  anarchic  one,  where  interest  groups  build  and 
dismantle  coalitions  in  the  struggle  to  gain  powcr.(^^) 

The  second  variable  crucial  to  understanding  telecom  policy 
reform  is  the  concentration  of  power  at  state  level  More  specifically, 
the  degree  of  power  concentration  in  the  head  of  the  executive  branch. 
Because  privatizatioa  and  liberalization  of  the  telecom  sector  implies  an 
important  reduction  of  the  bureaucracies'  control  over  the  economy, 
resistance  within  the  state  apparatus  arises  as  an  important  political  risk 
to  the  program's  success.  In  most  LDCs  telecom  restructuring  is  an 
initiative  of  the  Executive  branch,  and  hence  encounters  strong 
opposition  &om  other  sectors  of  the  state  apparatus.  Examples  from 
Argentina,  Brazil,  Thailand,  Venezuela,  etc.,  illustrate  this.  This 
scenario  calls  for  a  strong,  centralizing  force  thai  would  enable 
governing  the  transition  amidst  political  resistances  of  various  state 
sources.  In  most  cases  a  unilateral,  closed  presidential  initiative  tends 
to  fulfil  that  role.  Opening  the  maiket  calls  for  a  closing  of  the  polity. 

In  Mexico  and  Malaysia,  strong  power  concentration  in  the 
executive  branch  has  been  a  dominant  feature  of  the  political  system. 
In  Argentina  and  Thailand,  the  processes  of  political  opening  at  the 
societal  level  have  affected  \iiC  patterns  of  power  distribution  in  the 
state.  In  the  last  twenty  years  both  countries  have  had  a  dispersed 
power  structure  at  the  state  level  Weak  presidents  ;»nd  prime  ministers 
and  relatively  strong  legislatures  and  popular  movements  have  led  to 
widespread  conflicts  among  governing  groups,  whch  often  results  in  a 
blocking  of  the  policy  process.  In  Argentina,  nevertheless,  these 
features  weze  reversed  during  the  current  Menem  administration.  Most 
state  reform  was  carried  out  through  Presidential  Decrees  from  the 
Executive  branch,  a  process  that  excluded  the  standard  mechanisms  of 
checks  and  balances  set  by  presidential  systems.  This  unusual 
concentration  of  power  in  the  president's  hand  undermined  the  input  of 
other  institutions  such  as  ministeries,  technical  secretariats.  Congress, 
and  provincial  or  state  governments. 

If  we  apply  these  structural  features  of  the  political  system  to 
the  particular  historical  transformation  of  the  telecom  sector  in  the  four 
countries,  the  correlation  between  (a)  state  autonomy,  (b)  power 
concentration  in  the  head  of  the  executive,  and  (c)  policy  outcomes,  is 
fairly  clear  in  all  the  cases.  Events  show  that,  in  the  case  of  Thailand, 
the  government  decided  to  postpone  indefmitely  its  early  privatization 
plans  due  to  domestic  political  opposition  (mainly  labor,  the  army,  and 
political  parties).  In  Argentina,  the  government  was  able  to  privatize 
only  when  oppositional  coalitions  where  weakened  and  the  President 
gained  special  legislative  power  to  reform  the  sector.  In  Mexico  and 
Malaysia,  traditional  state  autonomy  and  strength  of  the  head  of  the 
executive  branch  granted  both  governments  the  political  muscle 
necessary  to  bend  opposition  from  labor,  domestic  providers,  certain 
political  forces,  and  bureaucrats.  In  both  cases,  the  state,  in  control  of  a 
vertically  integrated  and  highly  disciplined  political  machinery,  was  able 
to  reach  far  into  various  social  formations  breaking  alliances  and 
disrupting  the  building  of  political  opposition  to  telecom  reform. 

While  useful  in  understanding  patterns  of  reform  (i.e,  the 
"success"  of  Mexico  and  Malaysia  in  their  reform  programs  and  the 
relative  "failure"  of  Argentina  arid  Thailand),  the  central  hypothesis  of 
the  work  fails  to  explain  why  Thailand  was  able  to  liberalize  in  spite  of 
failing  its  privatization  attempt,  and  similarly,  why  Argentina  failed  to 
liberalize  in  a  context  of  widespread  privatization.  I  will  argue  that  the 
perfomiance  of  the  donoestic  economy  has,  in  these  cases,  overridden  the 
impact  of  the  domestic  political  system.  A  sky-rocketing  economy  in 
Thailand  and  a  decadent  one  in  Argentina  have  affected  the  reform 
process  in  very  diiTercnt  ways.  Further,  privatization  and  liberalization 
are  different  processes.  While  the  former  implies  the  loss  of  proprietary 
control  over  the  bulk  of  telecom  traffic,  the  latter  affects  only  the 
margins  of  telecom  markets  in  LDCs.(^^) 

In  fast  growing  economies  such  as  Thailand,  pressure  is  strong 
from  the  business  community  to  gain  access  to  new  tclecotn  services  at 
cost-based  prices.  Pressure  for  the  liberalization  of  the  market  is  paired 
with  the  general  inability  of  LDC  state-owned  telecom  companies  to 
provide  those  services  as  rapidly  as  demand  requires.  On  the  other 
hand,  in  most  LDCs  basic  telecom  services  arc  still  politically  and 
economically  the  most  valuable  segment  of  the  market  Therefore, 
mounting  business  pressures  on  one  side  and  a  lower  economic  arui 
political  stake  of  entrenched  interest  groups  on  the  other,  seems  to  offer 
a  key  to  understand  the  government's  "success"  in  liberalizing  some 
services  while  failing  to  privatize  the  provision  of  basic  services. 

In  the  case  of  Argentina,  economic  factors  inversely  affected 
ti)C  privatization/liberalization  process.  On  one  side  economic  hardship. 


as  it  will  be  analyzed  below,  dismanUed  Uie  opposition  of  labor,  state 
officials,  certain  political  groups,  and  local  equipment  providers.  But, 
at  die  same  time,  die  urgent  need  for  foreign  investment  to  jump-start  a 
stagnant  economy  led  die  government  to  concede  monopoly  on  most 
services  on  behalf  of  foreign  capital  participation.  The  strength  and 
autonomy  of  Uie  government  vis-a-vis  domestic  constiuienls  opened  a 
political  space  for  privatization,  but  simultaneously  its  dependency  on 
private  capital  precluded  the  possibility  of  competition  in  the  country's 
telecom  sector. 

Summarizing,  die  analysis  of  Uiese  various  theoretical 
frameworks  suggests,  as  a  provisional  hypothesis,  that  countries  witii 
higher  degrees  of  power  concentration  in  their  political  systems  are 
better  prepared  to  carry  on  controversial  regulatory  reforms  in  the  public 
sector  than  are  those  with  open  and  pluralist  political  systems. 

IV.-  ImolemenMng  Tejfrnm  Reforms 
In  die  following  paragraphs,  a  detailed  analysis  of  Uie  historical 
evolution  of  reform  in  each  country  and  its  relation  with  die  structural 
and  historical  features  of  the  political  system  will  illustrate  and  bring 
evidence  to  support  the  theoretical  claims  of  this  study. 

Argentina 

Argentina  has  been  submerged  in  political  tumwil  and  chaos  since  the 
early  1930s.  Cyclical  military  coups  and  democratic  governments 
dominated  die  political  scene  until  die  early  1980s,  when  die  most 
harsh  and  violent  authoritarian  government  in  die  Argentine  history 
siq)pcd  down  from  power.  From  the  1930s  to  1989  the  country  has 
been  headed  by  25  different  pccsidenis,  some  of  whom  lasted  only  a  few 
days  or  weeks  in  power.  This  shocking  record  of  government 
instability  is  iiKlicative  of  an  extremely  volatile  political  system. 

Despite  diis  fluid  political  system,  scholars  argue  that,  as  in 
Thai  politics,  the  ongoing  political  instability  in  Argentina  was  only  a 
surface  phenomenon  that  "concealed  a  quite  iaWe  power  system,  whose 
dynamics  followed  consistent  patterns."  After  die  mid-1970s  a  variety 
of  changes  in  the  Argentine  political  economy  coupled  with 
transformations  in  the  global  economy  led  to  structural  changes  in  the 
distribution  of  power.  By  the  early  1980s  the  underground  power 
structure's  stability  was  seriously  weakened.  The  political  system 
progressively  opetied  to  die  participation  of  a  variety  of  new  political 
forces  and  innovative  realignment  of  old  ones. 

In  the  mid-1980s  a  the  government  attempted  to  carry  on  a 
deep  transformation  of  the  telecommunications  sector.  But,  the 
Alfonsin  administration  was  the  first,  after  a  long  period  of  closeness 
and  repression,  to  open  the  political  sphere  to  the  fidl  participation  of  a 
plurality  of  interest  groups.  The  consequence  was  that,  as  soon  as  the 
government  officialized  its  state  reform  program,  public  opposition 
embodied  in  die  Peronist  Party,  the  unions,  and  parts  of  domestic 
industry  arose  in  an  articulated  front,  blocking  further  public-sector 
reforms.  When  die  rtext  President,  die  Peronist  Carlos  Menem,  took 
power  in  July  of  1989,  Entcl  was  still  a  government-owned  company, 
holding  the  same  organizational  and  regulatory  status  that  it  had  in 
1983.(23) 

The  lessons  of  the  Alfonsin  administration  point  to  the  fact 
that  if  the  Menem  government  intended  to  succeed  in  its  telecom 
privatization  and  liberalization  project,  it  would  have  to  block  the 
participation  of  institutionalized  opposition  forces  and  implement  quick 
reforms  in  the  sector  before  resistance  to  the  program  could  mount 
again.  The  profourxl  effects  of  the  harsh  economic  crisis  of  the  1980s 
gave  a  legitimacy  to  govemnoent  shock  policies,  whose  efticacy  depends 
on  \hc  sudden  modification  of  social  expectations.  Such  modifications 
generally  are  attained  via  quick  unilateral  decisions  and  actions. 

The  unprecedented  economic  and  fiscal  crisis  of  the  1980s  put 
a  halt  on  the  early  emergence  of  strong  and  controversial  social 
demarxls.  Economic  constraints  discouraged  political  participation  and 
led  to  a  progressive  demobilization  of  political  forces.  Economic 
hardship  calls  for  a  realignment  of  traditional  political  and  economic 
arrangement  making  the  system  of  political  relations  and  compromises 
more  fluid.(2^)  In  this  context  the  government  gained  relative 
autonomy,  insulating  the  articulation  and  implementation  of  new 
economic  and  political  programs. 

Profiting  from  the  weaknesses  of  the  retreating  Radical  Party 
and  the  disorientation  of  his  own  party,  Menem  was  able  to  pass  two 
laws  in  Congress  that  are  central  to  the  reform  process:  the  Economic 
Emergency  Law  and  die  Public  Sector  Reform  Law.  The  latter,  in 
particular,  concentrated  power  in  d)c  Executive,  leaving  a  strict  control 
of  the  state  reform  in  die  haiKls  of  the  President  In  concrete  terms,  this 
meant  diat  the  privatization  of  Entel,  and  the  broader  reform  of  the 
sector,  was  carried  forward  almost  completely  through  presidential 
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decrees.  The  new  legislation  buffered  the  privatization  process  from  the 
inierference  of  Congress  and  its  slippery  politics.(25) 

Menem  blocked  the  potential  influence  of  more  traditional, 
welfare-state  oriented  sectors  of  his  own  party  by  creating  a  "protective 
belt"  of  neoliberal  advisors,  drawn  mostly  from  the  Unidn  de  Centro 
Democrftico  (UCD  is  a  party  of  free-market  advocates)  and  from  a  few 
selected  followers  in  his  own  party.  The  Radical  Party,  Menem's  main 
institutional  opposition  besides  the  labor  movement,  found  itself 
politically  unable  to  raise  resistance  to  the  new  programs,  due  to  its 
failure  in  the  last  months  of  its  ruling  to  govern  the  socio-economic 
crisis.  Since  the  Radicals  had  been  the  original  authors  of  state  reform 
and  ]Hivaii2atk)o  projects,  their  oppositional  stance  now  garnered  little 
support 

The  labor  movement  in  Argentina,  one  of  the  country's 
strongest  political  forces,  entered  the  privatization  period  dismantled  and 
weakened.  The  deiennination  of  Menem  to  break  the  opposition  of  this 
powerful  political  actor  reached  its  zenith  with  the  government's 
reaction  lo  a  national  strike  by  Enters  union  in  August  of  1990.  When 
the  tclcphoce  woricers  discoimecicd  Argentina  from  the  world,  Menem 
responded  by  calling  in  the  army  to  operate  the  system  and  by  fuing 
more  than  400  workers.  This  was  the  labor  movement's  last 
fneaningful  resistance  to  the  privatization  of  Entel. 

Domcstk  and  international  capitalists  have  had  a  very  unstable 
relation  with  governments  in  the  country.  In  this  case,  as  Menem  was 
coming  irom  the  traditionally  welfare  oriented  Peronist  party,  most 
entrepreneurs  expected  a  conflictive  relations  with  the  new 
administration.  However.  Menem,  dismantling  all  negative 
expectations  dissolved  resistance  from  the  business  community 
bringing  key  figures  in  the  sector  to  lop  government  positions. 
Finally,  to  erase  any  threat  to  the  reversal  of  the  project,  the  new 
administration  introduced  a  variety  of  organizational  reforms  in  the 
judiciary  system,  mainly  in  the  Supreme  Court. 

Once  the  new  Peronist  President  achieved  a  high  degree  of 
power  concentration  in  the  executive  branch,  he  launched  a  stale  reform 
program  with  two  main  features.  First,  only  a  few  government 
ofHcials  outside  regular  institutional  mechanisms  of  a  democratic 
system  guided  the  process.  Second,  reform  was  carried  out  at  a  striking 
pace.  On  September  12, 1989.  Menem  signed  the  decree  that  began  the 
privatization  of  Entel.  The  government  asked  for  60  percent  of  Entel's 
shares  a  maximum  of  US$214  million  in  cash.  US$380  million  in 
Argentine  foreign  debt  payable  over  a  three-year  period,  plus  the 
maximum  amount  of  debt  papeis  that  each  consortium  could  oflTer.  with 
a  floor  of  US$3.5  billion. (2*)  Fourteen  nwnths  later  the  state  sold  the 
company  to  two  consortiums.  STET/France  Cable  et  Radio  would  take 
charge  of  the  operations  in  north  region  and  Telefonica  de  EspaAa  would 
provide  services  to  the  south  of  the  country,  the  STET  consortium  that 
owns  Tek»  Norte,  and  Compaftla  de  Invcrskxies  en  TelccomunKacioncs 
(Cointel),  which  bought  Telco  Sur.  Each  consortium  controls  60 
percent  of  the  new  companies,  called  Telecom  Argentina  (north)  and 
Telef6nica  de  Argentina  (south),  while  the  remaining  40  percent  was 
divided  among  Entel  workers  (10  percent)  and  the  national  and 
international  stock  markets  (30  percent)  .(2^)  Although  they  operate 
separate  monopolies  in  the  north  and  south  of  Argentina,  Telecom  and 
Telef6nica  are  partner's  in  the  provision  of  international  services  througjh 
Teleintar.  and  they  also  share  the  control  of  Startel,  a  recently  created 
company  that  provides  value-added  telecom  scryices.(^) 

Although  the  company  was  rapidly  privatized,  there  is  a 
undeniable  gap  between  the  government's  original  goals  and  what  was 
achieved  a  year  later.  In  its  initial  decree  the  main  target  of  telecom 
reform  was  to:  "demonopolize  and  deregulate  the  telecommunications 
service  to  make  it  nxwrc  efficient  for  the  benefit  of  the  users".(^^  To 
achieve  these  objectives,  the  central  administration  aimed  at  a  broad 
reform  in  the  provision  of  telecommunications  services  restructuring 
the  sector  in  the  following  ways:  a)  Entel  would  be  divided  in  several 
regional  operating  companies;  b)  telecommunications  services  would  be 
liberalized  in  such  a  way  that  basic  international  services  would  be  open 
to  competition  from  the  veiy  first  moment  along  with  a  wide  variety  of 
value-added  services;  c)  basic  services  would  also  be  open  to 
competition  after  the  first  five  years;(^  and  finally,  d)  to  achieve  a 
high  degree  of  competitive  environment,  the  state  would  step  out  of  the 
sector  and  "deregulate"  telecommunications  activities  in  the  country. 

A  key  target  of  the  refonn  project  was  breaking  the  Eniel 
monopoly  in  several  regions.  However,  throughout  the  bargaining 
process  the  government  repeatedly  modified  Entel's  proposed 
organization  to  fit  the  interests  of  foreign  investors.  Finally,  the 
country  was  divided  in  two  regions.  Considering  that  in  the  pre- 
privaiization  period,  Argentina's  telecom  services  were  controlled  by  a 
public/private  duopoly  (Entel  and  Compania  Argentina  de  Teldfonos), 
the  new  duopolic  situation  only  changes  owners. 


The  original  project  to  liberalize  the  telecom  market  suffered  a 
similar  fate.  The  mitial  aim  to  open  international  basic  services  to 
competition  disappeared  in  the  early  stages  of  the  process.  Long 
distance  and  international  services  were  bundled  with  local  basic 
services.  The  goal  of  liberalizing  the  provision  of  basic  services  within 
five  years  of  privatization  was  further  hindered  when  the  period  of 
protected  monopoly  was  extended  to  ten  years,  with  no  clear  legal 
commitment  that  it  would  open  afterwards. 

Finally,  value-added  services,  that  remained  in  the  competitive 
side  of  the  market  until  the  early  days  of  199C,  were  also  included  in  the 
monopoly  package  and  the  sprouts  of  any  meaningful  competition  in 
the  Argentine  telecom  market  died.  The  only  services  left  to  market 
forces  were  the  least  profitable  ones:  cellular  naval  radio 
communication,  national  telex,  and  national  data  transmission.(^0 

The  story  of  the  Argentine  telecom  liberalization  suggests  that 
the  financially  weak  condition  of  the  country's  economy  led  the  stale  to 
a  "desperate"  search  for  foreign  investments.  The  country's  dependency 
on  foreign  capital  to  revive  its  economy  improved  the  bargaining 
position  of  foreign  investors  while  undermining  the  preferences  of  state 
officials.  This  situation  was  reinforced  by  other  international  factors, 
such  as  widespread  competition  in  the  international  privatization 
market.  By  restruauring  the  sector  in  general,  along  with  the 
privatization  of  the  national  telq>hone  company,  the  government  bound 
the  fate  of  most  telecommunications  services  to  the  privatization 
bargain. 

The  unfolding  of  telecom  reform  politics  in  Argentina  is  an 
excellent  testing  ground  for  the  hypotheses  presented  in  this  study.  The 
Alfonsin  government,  which  operated  in  a  highly  participatory  and 
pluralist  polity,  failed  to  reform  the  sector  due  to  pressures  frwn  various 
social  coalitions.  Menem,  however,  was  able  to  insulate  the  state 
apparatus  from  societal  pressures  and  strongly  concentrate  power  in  his 
own  hands,  and  hence  achieved  the  total  privatization  of  Entel.  The 
evolution  of  the  Argentine  reform  also  highlights  the  role  of  the 
domestic  economy  in  the  crafting  of  new  regulations  for  the  sector. 
While  in  Thailand  the  government  opened  the  sector  to  competitive 
entry  in  response  to  pressures  from  an  extremely  active  and  powerful 
business  community  in  a  booming  economy,  in  Argentina  the 
government  closed  the  sector  recreating  a  private  monc^ly  in  order  to 
comply  with  the  interests  of  potential  private  investors  much  needed  in 
a  shrinking  economy. 

TbidlaM 

Thailand,  as  well  as  Argentina,  has  witnessed  a  recurrent  pattern  of 
government  instability  and  political  disorder  beginning  in  the  early 
1930s.  Since  then,  seventeen  military  coups  have  overthrown  and 
replaced  nineteen  prime  ministers.  During  that  period  thirteen  different 
constitutions  guided  the  normative  j&amework  of  Thai  society 

Despite  this  profile  of  political  disorder  and  volatility,  students 
of  Thai  politics  argue  that,  what  seenied  from  the  outside  to  be  a  state 
of  permanent  political  chaos,  was  nothing  more  than  a  non- 
conventional  mechanism  of  political  renovation. (^^  However,  since  the 
early  1970s  Thailand  has  shown  major  structural  changes  in  its  political 
system.  Rapid  economic  growth  over  the  last  30  years  has  brought 
aix>ut  deep  structural  socio-economic  transformations  with  a  subsequent 
impact  in  Thai  politics.  The  country  has  experienced  an  impressively 
high  rate  of  real  GDP  growth  for  almost  three  decades,  averaging  8  to  9 
percent  per  annum  dming  the  1960s  and  1970s,  with  a  record  of  13.2 
percent  in  1988  and  12.0  percent  in  1989.  Massive  migration  from  the 
countryside  to  urban  centers  (mainly  Bangkok),  higher  levels  of 
education  and  health,  changes  in  occupational  structure,  a  growing 
middle  class  driven  by  upward  mobility  expectations,  and  a  higher 
penetration  of  foreign  values  and  alternative  modes  of  social 
organization  have  put  the  traditional  political  system  under  high 

Structural  transformations  in  Thai  society  have  dismantled  the 
traditional  features  of  a  closed  polity  dominated  by  a  small  military  and 
bureaucratic  elite.  In  the  context  of  rapid  economic  growth  and 
spiraling  social  demands  for  public  services,  successive  governments 
have  worked  to  upgrade  key  services  such  as  telecommunications.  With 
only  25  telephone  lines  per  1,000  people,  Thailand  has  one  of  the 
lowest  telephones-to-population  ratios  in  the  region:  approximately  1.8 
sets  per  100  pcopIc.(^) 

Telecommunications  in  Thailand  is  mainly  provided  by  two 
state-owned  monopolies  controlcd  by  the  Ministry  of  Transport  and 
Communication  (MTQ:  the  Telephone  Organization  of  Thailand  (TOT) 
and  the  Communications  Authority  ofThculand  (CAT).  TOT  operates 
UiC  domestic  telephone  network,  leased  circuits  for  point-to-point 
domestic  communication,  and  certain  long  distance  and  international 
services  to  neighboring  countries.  CAT  mainly  provides  international 
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telecommunications  and  all  non-voice  domestic  services.  The 
regulauon  of  TOT  and  CATs  operations,  as  weU  as  the  system  as  a 
whole,  is  managed  by  the  Post  and  Telegraph  D^)artmeni  (PTD),  which 
assists  the  Ministry  in  the  development  of  policies  for  the  sector. 

Bad  planning,  fmancial  constraints,  managerial  and 
technological  problems,  lack  of  coordination  between  the  two 
companies,  and  an  average  installation  charges  of  approximately 
US$1,000  surprisingly  have  not  slowed  down  the  rapid  growth  of 
telecommunications  services  in  the  country.  Since  1984,  domestic 
telephone  service  has  increased  by  an  average  of  26  percent  a  year,  while 
the  number  of  connected  subscribers  has  risen  by  18  percent  But, 
inspite  of  this  impressive  growth  rale,  by  the  end  of  1990,  the  waiting 
list  for  subscriber  lines  climbed  to  992,496.  Customers  wait  from  six 
month  to  ten  years  to  gel  connected  to  the  public  network. 
International  services  suffers  a  similar  situation.  International  calls 
increased  by  a  rate  of  approximately  50  percent  during  the  last  years  of 
the  1980s.  Although  both  companies  have  launched  new  telecom 
services  (such  as  cellular  and  data)  neither  CAT  nor  TOT  have  been  able 
to  keep  pace  with  growing  demand  and  diversification  of  savices.O'^) 

Under  great  pressure  from  big  and  small  consumers,  and 
confronting  serious  infrastructural  problems,  the  government  of  Prem 
Tinsulanonda  launched  in  1985  an  early  restructuring  of  the  telecom 
sector  The  project  planned  to  spUl  the  country's  post  and  telephone 
services  but  it  met  the  immediate  opposition  of  telephone  woricers  who 
struct  This  was  the  first  step  in  a  long  and  uneasy  attempt  to  reform 
and  privatize  the  telecom  system  in  Thailand. 

In  August  of  1988,  Chatichai  Choonhavan  look  office  and 
revived  Prem's  reform  iniiiaiives.  By  May  of  1989  the  Minister  of 
Transport  and  Communications,  Montri  Pongpanich,  was  ready  to 
propose  a  plan  for  the  privatization  of  49  percent  of  TOTs  shares, 
among  other  SOEs.  But,  the  Choonhavan  administration  launched  the 
privatization  project  in  a  moment  of  increasing  government  we^ess. 
Challenges  from  the  powerful  stale  unions,  poUticians,  state  officials, 
and  militaries  involved  in  various  SOEs,  put  in  doubt  not  only  the 
viability  of  the  project  but  the  stabUity  of  the  government  itself. 

At  the  legislative  level,  the  government  confifonted  a  bicameral 
le^'islature  in  which  many  of  the  357  members  in  the  lower  house  and 
268  members  in  the  senate  had  vested  interests  m  state-owned 
enterprises.  Since  the  1979  election,  Parliamait  consisted  of  numerous 
political  parties,  none  of  which  ever  neared  achievement  of  a 
parliamentary  majority.  The  six-party  coaliUon  that  lead  the 
g  vemment  at  that  time  not  only  faced  opposition  from  other  pohucal 
forces  but  it  often  encountered  conflicts  and  serious  disagreements 
within' the  coalition  itself.  The  atomized  and  diverging  interests  of  tiie 
legislature,  and  tiie  fluctuating  support  of  tiie  parties  within  the 
governing  coalition,  left  tiie  government  witiiout  tiie  political  leverage 
necessary  to  introduce  amendments  in  the  statutes  of  CAT  and  TOT. 

A  similar  situation  was  visible  at  tiie  level  of  state-enterprises 
managers.  The  inability  of  tiie  government  to  impose  its  criteria  upon 
telecom  managers  became  evident  in  November  of  1989,  when  TOT  lop 
managers,  in  a  clear  disobedience  to  orders  from  tiie  Prime  Minister, 
granted  tiie  installation  of  a  digital  transmission  system  to  Toyo  Menka 
Keisha  of  Japan.  Despite  tius  overt  challenge  to  Uie  power  hierarchy, 
no  disciplinary  action  was  taken  against  Uiose  involved, 

Periiaps  tiie  most  important  force  in  tiie  government's  retreat 
lay  in  tiie  role  of  unions  and  Uie  military.  The  former  in  an  overt  way, 
while  tiie  latter  worked  behind  tiie  scenes.  Botii  efficientiy  pressured  to 
dismanUe  tiie  project  to  privatize  SOEs.  In  terms  of  sheer  numbers, 
tiie  strong  union  role  is  puzzling.  Only  5  percent  of  Thai  workers  are 
organized  into  unions.  Moreover,  tiic  country's  economy  was  boom mg 
during  1989  (12.0  percent  of  GDP  growtii).  At  least  two  factors 
explain  some  of  tiic  puzzle.  First,  Thailand's  largest  unionized  sector 
are  state  employees  witii  more  tiian  260,000  woricers.  Second,  state 
worker  salaries  and  benefits  are  much  beuer  tiian  tiiat  of  tiieir 
counterparts  working  in  private  companics.C^*)  Fear  of  losing  tiieir 
privileged  position  ran  high  and  led  to  a  huge  mobUization  agamst  tiie 
government  Two  massive  strikes,  one  in  July  1989  and  tiie  otiier  in 
Febniary  1990,  led  by  one  of  tiie  state  unions  and  joined  by  workers  of 
the  otiier  63  SOEs,  resulted  in  tiie  government  announcing  the 
indefinite  suspension  of  all  privatization  plans. 

But  tiie  unions  were  not  alone  in  tiieir  crusade  against  tiie 
government.  Throughout  tiie  process,  tiicre  is  reason  to  believe,  tiierc 
was  an  invisible  military  hand  inducing  Ubor  protest  and  rebellion.  A 
group  of  powerful  army  officials,  led  by  army  commander  Chaovalit, 
battled  from  behind  tiic  scenes  to  defeat  tiie  project  Several  SOEs,  and 
among  tiiem  CAT  and  TOT,  have  army  officials  in  tiieir  board  of 
directors.  As  in  many  otiier  LUCs,  tiie  army  sees  tiie  pnvatizauon  of 
telecom  as  a  tiircat  to  national  security. 


On  March  17,  1990,  the  retreating  Prime  Minister 
Choonhavan  told  a  group  of  13  political  leaders.  "I  may  be  tiie  last 
prime  minister  in  Uie  democratic  system.  I  have  less  confidence  than 
ever  in  democracy,...  tiic  privatization  issue  has  weakened  it  and  we  [his 
party  coalition]  are  now  plagued  with  difficulties."(^  A  year  later,  on 
February  23.  1991,  tiie  fursi  successful  miUtary  coup  since  1977 
overthrow  Chatichai  and  his  goverrunent 

Although  recent  Thai  admiiustrations  have  not  been  able  to 
privatize  tiie  sector  as  they  intended  to  do.  tiiey  have  nevertiieless 
achieved  some  liberalization  of  ti^.*-  telecom  market.  Several  services, 
including  ceUular  telephony.  pagL'i^.  national  data  transmission,  and 
VSAT/satellite  are  provided  by  TOT.  CAT  and  private  compames  m  a 
relatively  competitive  environment 

Cellular  telephony  is  an  example  of  economic  boom 
overriding  poUtical  struggle.  CeUular  services  offered  a  quick  way  of 
upgrading  tiie  scarcity  of  telephones  provided  tiirough  tiie  public 
network.  Despite  its  high  cost  (approximately  US$  3.500  per  unit), 
tiie  service.  originaUy  provided  by  botii  CAT  and  TOT.  quickly 
oversold  and  reached  high  levels  of  congestion.  Breaking  CAT  and 
TOT  monopoly  over  the  service  was  not  an  easy  task  due  to  tiie 
political  connections  of  the  comparucs.  The  govenmient,  nevertheless, 
opened  tiie  market,  granting  licenses  to  companies  like  Ucom  (a  Thai 
Motorola  subsidiary),  whose  subscribers'  list  reached  55.000  in  tiie  mid- 
1980s.  .  „  ^  , 
Paging  services  were  initially  operated  by  CAT  m  BarigKok 
and  surrounding  areas.  However,  it  showed  a  growing  inability  to 
handle  tiie  surging  demand  for  paging  services.  In  1987.  tiie 
government  granted  a  franchise  to  Pacific  Telesis  Thailand  Ltd.  (a 
subsidiary  of  Pacific  TelesU  International)  to  operate  a  second  system. 
Since  tiien.  paging  has  been  opened  to  competitive  entry  by  tiiird 
providers  with  a  permission  by  tiic  govenuncntC^*) 

Similar  situation  is  detected  in  data  services  where,  under 
pressure  of  tiie  Bangkok  business  community,  tiie  government  granted 
licences  for  tiie  provision  of  satellite-based  domestic  data  services  to 
two  private  companies:  Compunet  Corp.  Ltd  and  Samart 
Communications.  The  former  company  has  been  operating  since  1989. 
offering  two  data  communication  services:  Datasat  and  Satiink.  The 
latter  enterprise  mainly  has  targeted  fmancial  community,  and  it  plans 
to  offer  tiiree  network  configurations  to  its  customers:  Samarinet. 
Samartiink.  and  Samart  Broadcast  Service.  Regarding  satellite  services, 
tiie  government  has  recentiy  granted  a  30-year  concession  to 
Shinawatra.  a  Thai  communication  company,  to  operate  two 
telecommunications  satellites.  The  concession,  which  also  grants 
Shinawatra  a  monopoly  in  tiie  provision  of  satellite  services  for  eight 
years,  amounts  to  US$180  million.  Its  fust  satcUite  is  scheduled  to  be 
launched  in  mid-1993. 

In  summary,  the  reform  process  in  Thailand  has  shown  tiiat  a 
low  degree  of  stale  autonomy  and  a  dispersed  state  power  structure  made 
it  very  difficult  for  tiie  successive  governments  of  Prem  and  Chaiichai 
to  privatize  TOT  or  CAT.  The  inability  of  tiie  executive  to  pull 
together  a  large  enough  party  coalition  to  introduce  legislative  reforms 
in  tiie  sector  was  a  key  element  in  tiie  failure,  coupled  witii  tiie  strong 
opposition  of  state  officials,  telephone  woricers.  and  certain  sectors  of 
tiie  military  it  is  not  surprising  that  tiie  privatization  programs  were 
canceted  despite  long  term  govcnuncnt  commitment  to  its  success. 

However,  tiie  two  governments  had  been  able  to  progressively 
introduce  minor  reforms  in  tiie  sector  which  allowed  tiie  liberalization 
of  certain  non-basic  services,  such  as  cellular  telephony,  paging, 
domestic  data  communication,  and  satellites.  A  close  analysis  of  tiiese 
openings  suggest  tiiat  pressure  from  powerful  economic  forces  and  tiie 
inabiUty  of  TOT  and  CAT  to  serve  tiicse  peripheral  maricets.  led  to  an 
easing  of  political  resistance  to  tiie  dismantiing  of  tiie  state  monopoly 
over  these  services. 

Al^xkfl  ,  . 

In  formal  institutional  terms.  Mexico  can  be  clustered  along  wiUi  other 
modem  Western  democracies:  a  president,  tiiree  independent  powers 
(executive.  legislative,  judicial)  witii  tiieir  respective  checks  and 
balances,  and  federalist  structures  witii  fairiy  autonomous  local 
governments.  In  practice,  however,  Mexico  is  governed  by  an 
extremely  centralized  and  powerful  state,  witii  tight  political  control 
over  most  of  Mexican  society.(39)  The  particular  dynamics  of  tiie 
Mexican  revolution  during  tiie  1910s  and  tiie  constitution  of  1917  set 
tiie  basis  for  tiie  emergence  of  an  overwhehningly  powerful  state, 
whose  political  strcngtii  and  social  control  continues  today.  Since 
1920,  no  opposition  party  has  held  power.  And  whenever  the 
opposition  posed  a  serious  electoral  tiireal,  tiie  government,  supported 
by  its  powerful  coqwiatisi  system,  simply  refused  to  recognize  electoral 
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dcfcai.  Mexico's  six  decades  of  political  stability  and  institutional 
continuity  is  in  sharp  contrast  to  Argentina  and  Thailand. 

This  clear  pattern  of  governance  indicates  that  policy  making 
is  a  closed  business  in  the  presidential  circle.  Most  public  policies  are 
initiated,  elaborated,  and  implemented  by  high  government  officials 
with  the  full  support  of  a  professionalized  bureaucratic  elite.  Little  or 
no  room  exists  for  popular  participation  in  the  decision -making 
process.  Social  demands  are  channeled  through  a  sophisticated 
architecture  of  interest  representation.  Interest  groups,  and  even 
individual  citizens,  have  only  mechanism  to  bring  their  demands  to 
the  higher  levels  of  the  state:  through  one  of  the  political  structures 
'licensed'  by  the  state  to  organize  and  represent  that  sector  of  society 
(peasants,  urban  unionized  workers,  businessnoen,  teachers,  etc.). 

In  economic  terms,  Mexico,  like  some  other  LDCs,  displayed 
an  impressive  growth  in  the  post-World  War  II  period.  The  economy 
grew  at  a  rate  of  6.6  percent  from  1960  to  1976,  and  8.4  percent  from 
1977  to  1981.  Yet,  in  1982  a  sharp  economic  crisis  ushered  a  period  of 
stagnation  and  recession  that  lasted  until  the  late  1980s.  In  its  eHbrt  to 
overcome  the  crisis,  the  government  implemented  a  profound 
restructuring  of  the  economy  based  on  three  main  transformations:  state 
reform  (mainly  privatization  of  SOEs),  opening  of  the  economy 
(liberalization  and  trade  reforms),  and  incentives  for  private  sector 
growth  (new,  more  lenient  regulations  for  foreign  and  local 
investments).  Telecommunications  is  a  key  element  in  Salinas' 
modernization  strategy.  Reflecting  this  new  conception  of 
development,  Mexico  embarked  in  1989  on  the  sale  of  TeI6fonos  de 
Mexico,  S.A.  CTelmex),  the  second  largest  company  in  the  country  and 
one  of  the  30  largest  companies  in  the  world 

During  almost  a  hundred  years,  private  entrepreneurs,  under 
government  surveillance,  provided  telephone  services.  Th^  i,  in  1972, 
Mexico  nationalized  the  telephone  company.  Since  then,  and  until  its 
re-privaiization  in  1990,  Tclmex  was  an  autonomous  entity,  at  least  on 
paper.  In  practice,  the  company  was  under  strict  govenunent  control. 
The  Secretaria  dc  Comunicaciones  y  Transportes  (STC)  owned  56 
percent  of  Telmex's  shares,  heW  the  presidency  of  the  board  of  directors, 
established  technical  norms  and  standards,  controlled  procurement, 
controlled  investments,  regulated  rates,  aiui  set  general  policies  for  the 
sector. 

Despite  several  managerial,  financial,  and  technical  problems, 
Telmex  grew  rapidly  during  the  1970s.  When  the  company  was 
nationalized,  in  1972,  there  were  only  one  million  telephone  lines  in 
Mexico,  but  by  1989  the  country  had  five  million  lines  and  ten  million 
ielephones.(^  After  the  earthquake  of  1985,  the  system  was  largely 
rebuilt  replacing  old  manual  switchboards  and  mechanized  exchanges 
with  electronic  switchboards  and  digital  exchanges.  In  1986  Tclmex 
began  a  long  term  plan  for  the  installation  of  fiber  optics  in  Mexico 
City.  By  1990  the  project  was  extended  to  other  major  metropolitan 
areas  with  plans  for  the  installation  of  13,500  km.  long  haul,  fiber 
optic.  The  coripany  had  49,206  employees.  Tclmex  provided  nine 
systems  for  public  data  communication.  Besides  telecommunications 
services  the  company  slowly  diversified  its  operation.  By  1987  it  had 
24  subsidiaries  that  carried  out  business  in  areas  as  diverse  as 
publishing,  real  state,  radio  telephony,  satellites,  and  construction. 
During  1990  this  conglomerate  of  companies  had  an  irKome  of  over 
US$  3.5  bUlion. 

However,  the  provision  of  telecom  services  in  Mexico  suffered 
from  a  skewed  regional  development  and  from  a  sharp  grovrih  set  back 
in  the  last  decade.  Fifty  percent  of  all  telephone  lines,  for  example,  arc 
concentrated  in  the  three  largest  metropolis,  Mexico  City,  Guadalajara, 
and  Monterrey.  In  1990,  more  than  10,000  rural  communities  of  over 
500  inhabitants  had  no  access  to  any  telephone  service,  and,  counUy- 
widc,  the  service  reached  only  18  percent  of  the  households.  During  the 
1980s,  the  financial  crisis  of  the  country  affected  the  expansion  of 
Telmex.  The  annual  average  grovrth  rate  of  Telmex  dropped  from  14  to 
6  percent  throughout  the  mid-1980s.  The  quality  of  service  diminished, 
the  expansion  of  the  networks  and  the  diversification  into  new  service 
faced  a  period  of  stagnation,  and  the  complaints  and  pressures  from 
business  and  consumers  generally  increased.  And,  simultaneously,  the 
national  treasury  that  have  traditionally  collected  profits  from  Telmex 
and  other  SOEs  for  its  redistribution,  relumed  very  little  money  to  the 
telecom  company  to  finance  its  operations  and  new  invCvSiments  in  the 
sector. 

On  September  18,  1989,  President  Salinas  de  Gortari 
announced  the  privatization  of  Telmex.  There  was  little  opposition. 
The  government  had  been  very  careful,  during  the  previous  years,  to 
realign  forces  among  different  coalitions  to  dilute  any  meaningful 
resi.stancc  to  a  privatization  program.  The  Mexican  government  faced  a 
very  different  political  environment  from  the  one  confronted  the 
Argentine  and  TTai  government 


Although  the  PRI  had,  a  similar  political  doctrine  to  the 
Argentine  Peronist  party  (i.e.,  populai  base,  nationalist  orientation, 
welfare  and  interventionist  slate  policies,  regulated  economy,  etc.),  there 
was  a  crucial  difference  between  the  two  parties.  The  PRI  is 
characterized  by  along  tradition  of  party  discipline  and  clear  hierarchical 
power  relations.  The  Peronists,  on  the  other  hand,  had  been,  for  a  k)ng 
time,  a  loose  conglomerate  of  groups  with  conflicting  interests  and 
ideologies  reflecting  the  broader  Argentine  political  scenario.  While 
Menem  struggled  to  keep  his  party  under  control,  Salinas  had  the  silent 
and  discipliiKd  support  of  his  party  constituents. 

For  example,  Telmex  managers  and  government  officials  in 
charge  of  the  telecommunications  sector  are  members  of  the  party  and 
loyal  followers  of  the  official  line,  as  are  most  other  bureaucrats. 
Although  some  voiced  disagreement  with  the  administration's  policy,  it 
would  have  meant  professional  suicide  to  oppose  the  program. 

Second,  ORWsition  parties  in  Mexico,  different  from  those  in 
Argentina  and  Thailand,  had  been  very  weak  for  the  past  six  decades. 

The  1988  election  that  brought  Salinas  to  the  presidency  was  the  fu^t 
time  that  the  PRI  saw  its  hegemony  in  serious  jeopardy,  but  a  year 
later,  when  Telmex  was  privatized,  the  political  crisis  was  largely 
tamed.  Opposition  forces  were  again  receding  from  the  political 
scene.(^0 

Finally,  the  labor  movement  has  been  one  of  the  traditional 
constituents  and  main  supporters  of  the  PRI  and  its  adminisuations.  In 
the  telecommunications  sector,  41,521  of  the  almost  50,0(X)  Telmex 
workers  were  unionized.  In  1976  there  was  a  profound  realignment  of 
political  forces  within  the  organization.  A  younger  generation  of  labor 
leaders,  headed  by  Francisco  Hemindez  Juirez,  took  over  the  union's 
leadership.  For  the  fu^t  two  years  the  union  was  combative  and  su^ck 
several  times  against  government  policies.  But,  by  the  mid-1980s, 
government  cooptation  of  the  union's  leadership  induced  factional 
suiiggles  that  weakened  the  union's  bargaining  strength.  Slowly  it  was 
brought  back  to  its  traditional  position  within  the  PRI's  structure. 

Once  the  government  constrained  most  opposition  forces,  the 
privatization  of  Telmex  proceeded  without  major  complications.  The 
bidding  process  initially  auractcd  16  of  the  most  qualified  international 
telecommunications  companies.  On  December  13,  1990,  one  month 
after  the  November  15  bidding  deadline,  Telmex  was  sold  to  a 
consortium  comprising  the  financial  Carso  Group  (Mexico),  and  two 
foreign  common  carriers.  Southwestern  Bell  (U.S.),  and  France  Cable  et 
Radio  (d  subsidiary  of  France  Telecom).  The  government  sold 
privileged  type  "AA"  shares  that  represented  20.4  percent  of  the 
company's  capital,  but  were  equal  to  51  percent  of  the  company's 
voting  shares,  to  the  consortium  for  US$1.76  billion. C*^)  Due  to 
resuictions  imposed  by  the  Foreign  Investment  Law,  Carso  Group  has 
the  majority  control  of  the  company  with  10.4  percent  of  the  shares, 
while  Southwestern  Bell  and  France  Cable  et  Radio  own  5  percent 
each.C*^)  A  second  stage  of  the  Telmex  privatization  was  implemented 
in  mid-June  199 1.  The  government  sold  "L"  type  shares,  representing 
16.5  percent  of  the  company  in  foreign  stock  markets,  for  US$  2.27 
bill  ion. (^)  Telephone  workers  and  the  new  controlling  consortium 
also  purchased  Telmex  shares  during  this  offering .(*^) 

The  sector  has  also  been  deeply  restr\ictured  and  liberalized. 
Value-added  services  are  open  to  competition.  Telmex  must  comply 
with  certain  regulations  to  avoid  unfair  competition  in  the  provision  of 
services.C**)  Data  services  are  provided  under  market  conditions  by 
Tclepac  (a  state-owned  company),  Telmex,  and  various  private 
companies.  Some  of  these  companies  are  taking  advantage  of 
technol  >gical  innovations  and  the  acceptance  by  LDCs  of  the 
"nonresidence"  principle  to  provide  data  services  from  abroad.(^')  Such 
arc  ihc  cases  of  Overseas  Telecommunications,  Inc.  (OTI)  and  Housion 
International  Telcport  (HIT  Stars),  which  compete  with  Mexico  City's 
private  companies  to  provide  international  high  speed  data  services 
through  the  Morelos  satellite  systems. 

The  government  also  allows  the  overlay  of  private  networks 
for  the  provision  of  point-to-point  communication.  Going  even  further 
in  the  liberalization  of  the  Mexican  telecom  market,  the  Salinas 
administration  now  grants  permission  to  private  network  owners  to 
resell  services  to  third  parties. 

Wireless  communications  arc  also  lilwali/cd  and,  considering 
the  inadcquacicvs  of  the  public  network  for  the  telecom  needs  oi  a  rapidly 
growing  economy,  the  Mexican  government  expects  a  burst  of  new 
scrvicCvS  pa>vidcd  by  private  opcrators.C'')  However,  SCF  still  controls 
the  granting  of  liccncCvS  for  the  oiKration  of  cellular,  radiotelephone,  and 
pagmg  systems.  The  country  is  divided  in  nine  regions  for  the 
provision  of  cellular  telephony.  I^cspite  ilie  requirement  of  a  minimum 
of  US$1.5  million  of  capital  and  proven  technical  expertise,  SCT 
received  106  applications  that  fulfilled  all  ilje  rcquircmcnLs.(^') 
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Along  with  cellular  telephony,  paging  has  been  liberalized. 
Seventeen  new  radio  licences  for  puolic  service,  including  several  with 
nationwide  coverage  in  the  900  Mhz,  arc  starting  operations.  Rnally, 
radio  telephone  permits  have  been  granted  for  services  in  central  Mexico 
and  other  regions  of  the  country. 

Satellites  is  one  of  the  few  areas  that  the  government  has  kept 
under  state  control.  In  1982  the  Mexican  Constitution  was  modiiled  to 
include  in  its  Art.  28  the  explicit  statement  that  satellite 
communication  was  a  strategic  tool,  and,  therefore,  under  exclusive 
state  control.  Tne  satellite  system  is  operated  by  SCT  and  provides 
telecommunication  and  broadcasting  services  to  all  the  country 
Services  are  provided  through  two  domestic  satellites  (Morelos  I  and  A), 
and  the  government  is  planning  to  add  a  third  satellite  by  1993,  to 
provide  services  to  all  of  Latin  America.  Despite  constitutional 
restrictions  the  Salinas  government  has  carried  out  regulatory  reforms  to 
allow  the  installment  and  operations  of  private  satellite  communication. 
In  this  way,  Telmex,  private  telecom  companies,  and  large  users  will  be 
able  to  own  and  operate  earth  stations  for  data  transmission,  rural 
telephony,  and  other  serviccs.(^^) 

In  sum,  neither  a  long  tradition  of  strong  nationalism  and 
revolutionary  pride,  nor  socially  entrenched  welfare  policies  and  state 
interventionism,  were  an  impediment  for  the  corporatist  Mexican  state 
to  fully  reverse  its  telecom  strategics  moving  towards  widespread 
libcnilization  and  privatization.  Resistance  to  this  "revolutionary"  shift 
has  not  been  absent  Yet,  despite  a  period  of  political  weakness,  the 
Salinas  administration  was  able  to  recover  traditional  state  autonomy 
and  presidential  powers  to  carry  on  with  the  controversial  sale  of 
Telmex  and  opening  of  the  sector.  Contrary  to  the  cases  of  Argentina 
and  Thailand,  the  Mexican  government  paced  and  shaped  the  reform  to 
meet  most  of  the  governments  initial  goals.  Insulated  state  officials,  a 
disciplined  bureaucracy  with  a  strong  executive,  and  a  recovering 
economy  gave  the  Mexican  president  most  of  the  political  tools  that 
wem  absent  in  the  two  previous  cases. 

Malaysia 

A  former  British  colony,  Malaya  acquired  its  independence  in  1957,  and 
established  the  Federation  of  Malaysia  in  1963.(5^  Organized  as  a 
constitutional  monarchy,  the  head  of  the  state,  Yang  di  Pertuan  Agong 
(the  King),  is  elected  for  a  period  of  five  years  by  the  conference  of  state 
rulers,  consisting  of  the  nine  ruling  stiltans  of  peninsular  Malaysia. 
The  country  has  been  governed  since  its  independence  by  a  multiracial 
coalition  known  as  Barisan  NasionaI.(^')  Tlie  current  head  of  the 
government  Prime  Minister  Datuk  Seri  Dr.  Mahathir  Mohamad,  who  is 
the  country's  fourth  Prime  Minister  since  1957.  Mahathir  Mohamad  is, 
at  the  same  time,  head  of  Umno  (United  Malays  National 
Organization),  the  Malay  party  that  had  headed  the  governing  coalition 
since  indepcndence.(^)  Politics  in  the  country  is  organized  very  much 
along  ethnic  lines.  Malaysia's  population  is  constituted  by  55  percent 
Malays  and  other  indigenous  population,  34  percent  Chinese,  and  11 
percent  Indians.(55)  Ethnic  conflicts  have  dominated  the  country  since 
the  British  left  the  peninsula,  and  until  today,  race  remains  the  single 
most  important  aspect  of  poUtics.(^) 

Malaysia  displays  striking  similarities  with  Mexico,  and  sharp 
differences  with  Thailand  and  Argentina,  in  regard  to  the  substantive 
distribution  of  power  and  openness  of  the  system.  Malaysia  is  a 
constitutional  monarchy  with  a  parliamentary  system,  while  Mexico 
holds  a  presidential  system;  but  both  countries  share  key  political 
features.  Both  nations  arc  internationally  recognized,  at  least  in  formal 
terms,  as  democracies.  Yet,  each  has  had  only  one  political  group  in 
power  since  the  current  political  regime  took  power.  Barisan  Nasional 
in  Malaysia  and  the  PR  I  in  Mexico.  Both  are  organized  in  such  a  way 
that  interest  groups,  which  otherwise  would  probably  enter  in  conflict, 
are  integrated  into  a  broad  coalition  under  the  pauxMiage  of  the  party  in 
Mexico  and  of  the  electoral  front  in  Malaysia.(")  In  both  cases  the 
opposition  is  very  weak;  and,  even  though  both  governing  groups  faced 
a  hegemonic  decline  in  the  late  1980s,  both  recovered  ground  and  are 
today  in  full  control  of  the  nation's  political  environment 

Just  as  does  Mexico,  Malaysia  has  a  stable,  highly 
professionalized  state  bureaucracy  with  clear  demarcation  of  roles  and 
hierarchies  and  with  a  strong  concentration  of  power  in  the  hands  of  the 
Prime  Minister.  The  boundaries  between  the  state,  the  government,  and 
the  party  are  an  institutional  fiction  in  Malaysia,  as  in  the  case  of 
Mexico.  Malaysia  also  has  a  long  tradition  of  technically-trained 
administrative  service,  which  have  led  scholars  to  consider  Malaysia  as 
an  "administrative  staie"(5«)  that  sets  the  political  tone  of  the 
country  .(59) 

Clear  authoritarian  and  hierarchical  relations,  strong 
concentration  of  power  in  the  executive,  discipline  within  the  party 
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system  and  within  the  state,  and  a  politically  dismembered  society  (in 
which  demands  arc  channeled  through  the  ^)ecific  power  structures  to 
which  the  state  has  granted  representational  legitimacy),  places 
Malaysia,  along  with  Mexico,  as  a  state-corporatist  society  with  a 
highly  integrated  political  system. 

Reflecting  its  colonial  past,  the  political  system  of  the  country 
responded  to  principles  of  centralization  and  control.  In  a  parallel 
fashion,  the  communication  infrastructure  of  the  peninsula  developed  in 
a  way  that  allowed  the  British  to  moiiitor  the  economk:,  political,  and 
social  evolution  of  the  colony .(^)  After  1963  all  functions  were 
merged  under  the  Regional  Director  of  Telecommunications,  under  the 
control  of  the  Minister  of  Works,  Telecommunications,  and  Posts.  In 
this  way  Malaysian  telecommunications  became  operated  by 
Department  of  Telecommunications  (DOT),  under  the  name  of  Jabatan 
Telekom  Malaysia  (JTM). 

Since  World  War  II  the  service  grew  cyclically,  reaching 
growth  rates  of  16  percent  per  annum  at  some  stage  (1947-57),  and 
dropping  to  8.5  percent  in  others  (1960-70).  From  1970  to  1987,  there 
was  a  rapid  expansion  of  basic  telephone  servk:es  and  the  introduction 
of  new  value  added  servk:es.  The  telephone-per-capita  ratio  has  surged: 
in  the  early  1970s  the  country  had  1  telephone  per  100  people,  by  1980 
that  figure  rose  to  2.9  per  100,  and  by  the  late  1980s  the  country  had 
achieved  a  ratio  of  more  than  10  telephones  per  100  people. 
Throughout  this  period  the  company  added  a  variety  of  techrx^ogies  and 
services.  In  1975  most  crossbar  exchanges  were  replaced  by  ekctronic 
exchanges,  which  led  to  the  introduction  of  International  Subscriber 
Dialing  Service  (ISD)  in  1979.  By  the  late  1980s,  80  percent  of 
subscribers  had  access  to  ISD,  granting  them  direct  dialing  to  over  150 
countries.  Data  services  were  introduced  in  1984,  when  Nialaysian 
Packet  Switched  Public  Data  Network  (MAYPAC)  and  Malaysian 
Circuit  Switched  Public  Data  Network  (MAYCIS)  launched  their 
operations. 

Malaysia  has  displayed  an  impressive  growth  in  services 
throughout  the  country.  But  as  infrastructure  and  service  grew  so  did 
the  economy,  and  with  it  the  demand  for  more  and  new  services.  By 
1987  the  number  of  customers  on  the  waiting  list  for  new  services  had 
grown  to  365,000,  from  an  initial  14,000  fifteen  years  earlier .(*0 
During  the  period  1976-84,  revenues  increased  fourfold,  while  operating 
expenditures  increased  fivefold.  By  1984  only  52.9  percent  of  the 
Department's  expenditures  were  funded  by  genuine  revenues. 

This  low  performance  of  the  Telecommunications  Department 
in  conjunction  with  the  economic  downturn  of  the  early  1980s  drove 
the  government  to  new  strategies  for  reform  of  the  public  scctor.(*^  In 
1983  the  government  designed  a  plan  for  certain  key  SOEs.  As  in  other 
LDCs,  the  public  telephone  company,  Jabatan  Telekom  Malaysia,  was 
the  initial  targeL(")  In  early  1984  the  government  made  public  its 
intention  to  privatize  the  company,  and  in  Mareh  of  the  same  year  the 
proposal  was  formally  approved  by  the  cabinet  The  announcement  was 
met  with  resistance  from  telephone  workers  and  other  economic  and 
political  groups  with  vested  interests  in  the  sector. 

During  the  years  of  JTM  privatization  the  government  battled 
on  two  fronts  to  keep  its  hegemonic  position  within  the  political 
mosaic  of  the  country.  In  the  arena  of  party  politics,  the  government 
faced  serious  challenges  to  its  policy  guidelines  and  leadership.  More 
specifically,  in  the  telecommunications  sector,  government  officials 
struggled  with  telephone  woikers  to  avoid  major  conflicts  over  the 
privatization  of  JTM. 

Political  opposition  to  top-level  decisions  has  been  generally 
futile  within  the  Barisan  coalition  and  even  outside  of  it.  Party 
discipline  and  scattered,  weak  opposition  parties  have  characterized  the 
Malaysian  political  scene  since  its  independence.  However,  in  the 
midst  of  the  privatization  process  opposition  grew  within  the  party  and 
outside  of  it 

In  1986  Dr.  Mahathir  Mohamad  led  Barisan  Nasional  to  a 
sweeping  victory  in  national  elections,  and  renewed  his  Prime 
Ministership  for  arx}ther  term.  However,  a  few  months  later,  he  nearly 
lost  the  leadership  of  his  own  pany  (Unmo),  in  what  it  came  to  be  the 
first-ever  challenge  to  tlie  party's  leadership.  An  alliance  between 
Tengku  Razalcigh  Hamzah,  then  trade  and  industry  minister,  and  Datiik 
Musa  Hitam,  a  former  deputy  president  of  Umno,  put  serious  doubt 
Mahathir's  leadership.  Soon  sifter,  dissidents  questioned  the  validity  of 
the  elections  on  juridical  arguing  that  the  operations  of  Unmo  were 
illegal  because  30  of  its  branches  were  improperly  constituted. 

Intra-party  struggles  were  reinforced  by  new  challenges  from 
oth\>r  parties,  within  and  outside  the  Barisan  Nasional  coalition.  One  of 
the  important  issues  that  the  privatization  of  SOEs  revived  was  the 
official  economic  discrimination  against  Malaysia's  Chinese 
population.  Following  the  guidelines  established  by  the  NEP,  the 


privatization  program  was  conceived  as  a  proper  mechanism  for  the 
redistribution  of  wealth  between  the  Chinese  and  Malay  populations. 
In  consequence,  Malays  had  preferential  access  to  the  program,  while 
Chinese  were  implicitly  excluded  from  the  reform.  This  and  other 
economic  and  political  issues  caused  deep  resentment  in  the  Chinese. 
During  the  1986  elections,  the  Malaysian  Chinese  Association  (MCA), 
the  Chinese  party  within  the  Barisan  Nasional  and  second  largest  in  the 
coalition,  lost  considerable  support  Simultaneously,  the  Democratic 
Action  Party  (DAP),  another  dominantly  Chinese  party,  won  20.8 
percent  the  votes,  becoming  the  largest  opposition  party  in  the  country. 
Further  conflicts  within  the  MCA.  and  growing  loss  of  support  from 
its  constituents,  resulted  the  party  leader  threatening  the  government 
with  a  possible  MCA  withdrawal  from  the  coalition  if  the  state 
maintained  its  discriminatory  policies  against  the  Chinese  community. 

In  response  to  these  challenges,  Mahathir  moved  decisively  and 
repress! vely.  First,  under  the  Internal  Security  Act,  approximately  100 
opponents  were  arrested,  various  demonstrations  and  political  rallies 
were  banned  and  three  newspapers  were  closed.  Second,  the  decision  of 
the  Court  that  Umno  was  operating  illegally  was  displaced  with  the 
formation  of  a  new  party,  the  Umno  Bam,  from  which  opponents  were 
excluded.  Third,  through  constitutional  amendment  the  jurisdiction  and 
functions  of  the  judiciary  were  reformed,  making  it  more  difficult  for 
judges  to  take  independent  actions.  Fourth,  through  political  pressures 
of  all  sorts,  the  Supreme  Court  was  dismantled,  and  a  new  one, 
acquiescent  to  the  official  line,  was  convened.  Finally,  several  laws 
were  amended  to  limit  political  freedom  and  strengthen  die  power  of  the 
executive.  By  early  1989  intra-paity  struggle  had  disappeared, 
opponents  had  formed  new  parties  that  were  not  a  serious  threat  to  the 
regime,  and  the  Chinese  rebellion  was  in  clear  decline.  By  the  end  of 
the  same  year,  Umno  Bam  and  its  leaders  were  still  in  full  control  of 
the  Malaysian  pc^tical  scene. 

Some  other  groups  within  the  slate,  such  as  JTM  managers 
and  government  officials,  had  scant  incentives  to  oppose  the  project  In 
Malaysia's  highly  professionalized  and  institutionalized  state  with  very 
little  space  for  dissent,  resisting  a  decision  fxom  the  top  hierarchy  of  the 
state  apparatus  would  have  been  a  major  professional  and  political 
mistake.  Further,  for  most  of  the  Malaysian  state  officials  in  telecom 
managerial  positions,  the  transformation  of  the  company  into  a  private 
enterprise,  where  the  state  would  maintain  a  majority  of  shares,  did  not 
imply  a  major  threat  to  their  careers.  The  stability  of  their  jobs  was 
not  at  risk.  Besides,  several  of  them  would  remain  in  the  DOT,  which 
would  operate  thereafter  as  a  regulator  of  the  sector. 

Telecommunications  workers  were  perhaps  the  only 
meaningful  opposition  to  the  project.  Unlike  management,  most 
workers  feared  that  they  would  totse  their  jobs  when  the  company  shifted 
its  operations  to  more  commercial  principles.  Others  feared  losing 
rights  that  they  enjoyed  as  state  employees.  Nevertheless,  the 
possibility  of  a  poweiful  union  resistance  in  Malaysia  is  very  low. 
Unionism  in  the  country,  unlike  Argentina  or  Thailand,  is  minimal  or 
banned.  The  ability  of  the  telephone  workers  to  mobilize  a  meaningful 
revolt  against  the  state  was  very  limited.  Further,  the  abundant  surplus 
of  labor  market  generally  diminished  the  bargaining  power  of  workers. 
These  structural  weaknesses  of  the  labor  sector  were  reinforced  further 
by  an  official  promise  that  tel^hone  workers  would  be  retained  in  the 
i.-jw  company  for  a  period  of  at  least  five  years .(*^)  Worker's 
opjX)sition  was  the  last  obstacle  to  the  privatization  of  JTM.  The 
gove  nment,  with  a  tight  control  over  the  Malaysian  political  system, 
was  c:ble  to  dismantle  the  rising  opposition  and  inhibit  any  further 
challenges  to  the  official  program. 

In  August  of  1985,  with  a  weakened  political  opposition,  a 
tamed  work  force,  and  a  loyal  state  bureaucracy,  the  president  was  able 
to  pass  in  Parliament,  the  Telecommunications  (Amendment)  Bill  1985 
and  the  Telecommunications  Services  (Successor  Company)  Bill  1985, 
which  offered  the  legal  framework  for  the  transformation  of  the 
sector.(")  After  two  years  of  organizational  and  financial  reforms  the 
process  was  completed.  On  January  1,  1987,  the  new  company, 
Syarikai  Telekom  Malaysia,  Bcrhad  (STM),  was  officially  registered  as 
a  private  enterprise  under  the  1965  Companies'  Act  However,  this  was 
only  the  first  step  towards  privatization.  The  emergence  of  Syarikat 
Telekom  Malaysia,  a  company  in  which  the  government  still  retained 
100  percent  ownership,  was  only  an  incorporation  stage  that  prepared 
the  company  for  future  public  floatation  of  shares  in  the  international 
stock  maiket.(*^) 

In  November  1990,  STM  was  listed  in  the  Kuala  Lumpur 
Stock  Exchange,  and  13  percent  of  the  company's  shares  were  sold  to 
the  public.(**'')  After  the  public  floatation  of  shares,  the  state  reduced 
even  further  its  participation  in  the  company  by  selling  shares  to  STM 
employees  and  several  Malay  (bumiputra)  institutions.  Although  these 
shares  were  not  government  shares,  but  rather  new  shares  to  increase  the 


company's  capital  base,  the  state  control  of  the  company  shrank  to  81 
percent  of  STM  capiial.(^)  Since  its  corporatizauon  the  company  has 
reversed  its  historical  deficit  by  turning  impressive  profiis,  which  have 
been  enhanced  with  the  recent  listing  of  the  business  in  ll-^^  stock 
exchange.(^ 

The  corporatization  of  state-owned  telecom  services  and  later 
partial  privatization  of  the  company  was  probably  the  most  important 
of  several  measures  that  the  Malay  government  adopted  to  upgrade  the 
sector  in  its  attempt  to  catch  up  with  the  booming  national  economy. 
Along  with  the  corporatization  and  privatization  of  the  SOE,  a  wide 
liberalization  program  has  been  implemented  since  the  mid-l980s.C'°) 

In  the  realm  of  data  services  the  main  operators  are  MAYPAC 
and  MAYCIS.  Both  are  operated  by  STM  were  introduced  in  1984. 
Along  with  these  services  the  government  granted  permission  for  the 
leasing  of  private  lines  to  provide  business  with  timesharing  services, 
offering  in  this  way  che^r  and  more  efficient  routes.CO  Value-added 
services  are  also  provided  by  private  companies  like  Komtcl,  which  is 
owned  by  Sapura  Holdings  Group,  a  major  Malaysian 
telecommunications  holding.  Besides  being  one  of  the  thirty-two 
companies  that  provide  paging  services  in  fifteen  cities,  Komtel  offers, 
mainly  in  Kuala  Lumpur,  value-added  services  such  as  wake-up, 
message  check,  and  appointment  reminder.  More  recently,  other 
services  such  as  domestic  and  international  messaging  has  become 
available.  Skytel,  a  joint  venture  of  Mobile  Telecommunications 
Technologies  offer  access  to  alphanumeric  messaging,  voice  mail,  and 
international  messaging. 

Wireless  communications  has  also  been  liberalized.  Pagmg 
services  are  provided  throughout  the  country  by  various  private 
companies.  The  government  has  granted  thirty-two  licences  to 
companies  that  operate  locally  in  different  areas  of  the  country.  And 
competition  in  paging  has  been  recently  introduced  throughout  the 
country  by  granting  Hong  Kong's  Hutchison  Telecom  a  licence  to 
operate  nationwide  a  radio  paging  service.  The  interesting  pattern  in  the 
liberalization  of  paging  services  is  that  JTM  is  not  allowed  to  enter  that 
segment  of  the  market  Regarding  cellular  telephony,  there  are  12 
private  mobile  radio  systems  in  operation,  and  13  companies  will  be 
granted  licences  for  the  provision  of  CT2  systems.  STM  is  also 
actively  participating  in  the  segment  of  cellular  telecommunications 
through  Automatic  Telephone  Using  Radio  (ATUR),  which  was 
launched  nationwide  in  1985,  becoming  the  first  of  its  kind  in  the 
region.  After  a  few  years  of  holding  a  monopoly  on  the  service,  ATUR 
now  competes  with  Cellular  Communications  (Celcom),  a  telecom 
company  owned  by  Reet  Group,  a  financial  consortium  related  to  the 
governing  party  Umno. 

The  successful  liberalization  of  various  telecom  services  and 
the  privatization  of  the  formerly  state-owned  Jabaian  Telekom  Malaysia 
was  not  a  foregone  conclusion  in  Malaysia.  The  government  has 
confronted  a  variety  of  political,  economic,  social,  and  institutional 
obstacles  in  its  attempt  to  refomi  the  sector.  Despite  labor  and  political 
party  opposition,  ethnic  frictions  based  on  discriminatory  economic 
policies,  legal  obstacles,  and  economic  difficulties  in  the  sector  itself, 
the  Malay  government  has  completed  the  first  stages  of  its  privati/^on 
program  and  continues  to  open  the  market  to  competitive  entry  of  third 
parties.  As  in  the  case  of  Mexico,  the  histo/y  of  the  "successful" 
implementation  of  reforms  in  the  country  can  be  explained  by  the 
autonomy  of  the  state  apparatus  from  domestic  and  international 
constituents  and  heavy  concentration  of  pov/er  in  the  executive  branch. 

v.-  Conclusion 

Telecom  reform  recently  surged  throughv'>ut  the  world  at  a  astonishing 
pace.  More  striking  even  is  the  fact  that  ih.'^  phenomenon  has  spread  in 
a  global  basis  at  the  same  historical  time,  regardless  of  political 
boimdaries,  economic  stmctures,  or  dominant  ideologies.  However, 
these  sweeping  changes  have  not  taken  the  same  patterns  in  all  nations. 
Even  those  countries  that  share  some  basic  socio-economic  features 
have  diverged  sharply  in  the  way  they  have  reorganized  the  provision  of 
telecom  services.  Based  on  the  cases  of  Argentina,  Thailand,  Mexico, 
and  Malaysia,  this  study  attempts  to  explain  why  LDCs,  with  shared 
refomi  goals,  have  differed  in  their  policy  outcomes. 

Based  on  the  assessment  of  various  theoretical  frameworks  and 
the  available  data  from  the  cases,  the  study  argued  that  the  relative 
autonomy  of  the  state  and  degree  of  power  concentration  within  the 
state  apparatus  are  key  variables  to  understand  policy  variation  among 
LDCs.  More  concretely,  the  central  hypothesis  Ls  that  counuies  with  a 
highly  autonomous  states  and  strong  concentration  of  power  in  the 
executive  branch  are  more  capable  of  privatizing  their  SOEs  and 
liberalizing  different  scgmcnis  of  the  tclcxrom  market  than  those  nations 
in  which  these  pailcms  arc  abscnL 
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The  evolution  of  the  political  system  in  Argentina,  and  its 
impact  in  the  unfoldijig  of  telecom  reform  in  the  country,  is  one  of  the 
most  illustrative  cases  supporting  the  central  argument  of  the  study. 
During  the  military  period*  a  dispersion  of  power  within  the  state 
apparatus  blocked  refonn.  Later,  under  democracy*  the  participatory 
nature  of  politics  made  it  difficult  for  the  government  to  achieve  any 
major  changes  in  the  sector.  Finally,  during  the  Menem 
administration,  an  insulation  of  the  state  from  domestic  political 
pressures  and  a  strong  concentration  of  power  in  iIk  executive  granted 
the  government  the  political  space  to  maneuver  towards  a  broad 
privatization  program.  Similar  to  the  first  stages  of  the  Argentine 
story.  Thailand  had  faced  after  the  mid-1970s  an  opening  of  the  political 
system  and  an  increasing  participation  of  diverse  political  coalitions. 
Despite  committed  efforts  of  previous  governments  to  reform,  the 
projects  have  failed  due  to  resistance  from  various  camps  of  the  political 
aicna 

Malaysia  and  Mexico  stand  sharp  contrast  to  Argentina  and 
Thailand.  Both  countries  share  a  strong  state-corporatist  political 
system.  Both  countries  moved  towards  reform  in  the  past  few  years. 
And  boih  counirics  have  achieved  most  of  their  initial  goals.  In  both 
cases,  also,  the  state  plays  a  central  role  in  the  articulation  and 
integration  of  political  forces,  while  at  the  same  time  displays  a  clear 
autonomy  in  the  policy  making  process.  Further,  each  nation  portrays 
a  strong  concentration  of  power  at  the  top  of  the  executive  branch.  In 
both  Malaysia  and  Mexico  the  history  of  telecom  reform  reveals  close 
links  between  the  evolution  of  the  changes  in  the  sector  and  the  role  of 
power  concentration  and  autonomy  in  the  crafting  and  realization  of 
those  changes. 

At  a  second  level.  I  argued  that  even  though  this  analytical 
approach  was  quite  powerful  in  explaining  general  reform  trends  in 

LDCs.  it  has  problems  in  elucidating  some  "anomalies"  in  the 
dominant  patterns  of  change,  i.e.,  why  Argentina  has  been  able  to 
privatize  but  not  to  liberalize,  while  Thailand  has  achieved  the  latter  but 
not  the  former.  Political  and  socio-economic  data  from  the  countries 
point  to  the  fact  that  powerful  flows  in  the  domestic  economy  have 
relegated  political  will  to  the  background  of  the  reform  scene.  In 
Thailand,  pressures  from  a  booming  economy  broke  tight  political 
resistance  to  the  transformation  of  the  sector.  In  Argentina,  the  needs 
of  a  decadent  economy  pushed  the  government  to  surrender  liberalization 
on  behalf  of  a  "successful"  privatization  of  the  state-owned  telephone 
company. 

In  brief,  the  examination  of  telecom  reform  in  Asia  and  Latin 
America  shows  that  politics  and  the  distribution  of  power  in  a  society 
is  a  key  element  in  the  restructuring  of  telecommunications  in  the 
developing  world.  Moreover,  this  analytical  exercise  has  led  us  to  the 
not  very  encouraging  conclusion  that,  in  LDCs,  free  market  and 
participatory  politics  do  not  go  hand  in  hand.  On  the  contrary, 
economic  liberalization  seems  to  build,  at  least  in  its  early  stages,  in 
political  suppression.  Finally,  the  paradox  of  this  premise  is  that, 
when  applied  to  the  economic  liberalization  of  ihe  public  sector, 
dismantling  the  state  calls  for  the  presence  of  a  strong  and  independent 
state. 
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transformations.  This  paper  attempts  to  explain  crucial  reforms  in  the 
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Telecommunications  Policy  in  Comparative  Perspective  (Ann  Arbor:  The 
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systems  in  industrialized  countries.  While  in  developed  countries 
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Argentine  Telecommunications."  unpublished  manuscript.  University  of 
California-San  Diego.  La  JoIIa,  California,  1991. 

Haggard,  Pathways  from  the  Periphery,  44;  Goureviich.  Politics  in  Hard 
Times,  22. 

25  Uw  N*  23.696.  ArL  9/11. 

26  Debt  p«p«rs  were  bought  by  the  bidders  in  the  secondary  market  at  a 
highly  discounted  price  (11  cenU  on  the  dollar),  but  taken  by  the  Argentine 
|ovcnunent  at  their  face  value  (i.e.,  1  dollar  each). 

Entel  was  sold  for  USS214  million  in  cash  (USS114  million  for  the 
south,  and  US$100  for  the  northern  region).  US$380  million  in  notes 
(US$203  million  for  the  southem  region,  and  US$177  million  for  the 
north),  and  US$5,028  bUlion  in  debt  papers  (Telecom  paid  US$2,308 
billion,  and  Tclcf<5nic*  US$2,720  billion).  Yet,  if  we  take  the  value  of  the 
debt  papers  in  the  secondary  market  at  the  time  of  the  sale  (which  was 
approximately  1 1  ccnU  on  the  dollar),  the  price  paid  for  the  company  drops 
to  US$1.5  biUion. 

28  Further  analysis  of  Entel's  privatization  can  be  found  in  Alejandra 
Hcrrcra  with  Ben  A.  Petrazzini.  The  Privatization  of  Telccommxmications 
Services:  The  Case  of  Argentina,"  Columbia  Journal  of  World  Business, 
forthcoming  1992. 

29  Decree  731/89.  September  12.  1989. 
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Decree  731/89.  Ait.  10-1. 


Decree  62^.  art.  9.11.  The  provision  of  cellular  telephony  is  operated 
in  the  Buenos  Aires  area  by  the  new  private  company,  integrated  by 
Telefonica  and  Telecom  (Slartel)  and  Movicom.  a  consortium  constituted 
by:  BellSouth  (31  percent).  Motorola  (25  percent).  Citicorp  (8  percent), 
and  two  local  companies — Socma  (16  percent)  and  BGH  (20  percent). 
National  data  transmition  is  provided  by  Impsat,  Satelnet,  and  recently 
Alcatel.  Two  other  companies  (Keydau  and  Tecsel)  hold  licenses  to  operate 
but  are  presently  out  of  the  market. 

^2  David  A.  Wilson.  Politics  in  Thailand  (Ithaca:  Cornell  University  Press. 
1962).  and  Fred  W.  Riggs.  Thailand:  The  Modernization  of  a  Bureaucratic 
Polity  (Honolulu:  East-West  Center.  1966). 

David  Morell  and  Chai-Anan  Samudavanija,  Political  Conflict  in 
Thailand:  Reform,  Reaction,  Revolution  (Cambridge:  Oelgeschalager  Ourni 
&  Main  Publishers.  1981),  and  Ross  Prizzia,  Thailand  in  Transition:  The 
Role  of  Oppositional  Forces  (Honolulu:  University  of  Hawaii  Press,  1985). 

Taiwan,  for  example,  has  375  telephone  lines  per  1000  people,  while 
South  Korea  has  304.  Singapore  370,  Hong  Kong  424  and  Malaysia  140. 

^5  For  growth  rate,  customers  waiting  list  and  other  data  see,  Paul  Handley, 
"Progress  by  Numbers,"  Far  Eastern  Economic  Review  (23  March  1989):83. 
For  waiting  period  and  instalation  charges  see  Mark  A.  HukiU  and  Meheroo 
Jussawalla,  Telecommunications  Policies  and  Markets  in  the  ASEAN 
Countries,"  Columbia  Journal  of  World  Business  (Spring  1989):51. 

By  mid- 1989.  Thai  workers  in  the  private  sector  were  making 
approximately  US$3  a  day  (the  lowest  salary  in  Southeast  Asia,  after 
Indonesia). 

The  Financial  Times,  March  26,  1990. 

38  Business  Wire  Inc.,  May  15,  1986. 

39  For  in  excellent  introduction  to  Mexican  politics  see  Wayne  A. 
Comelius  and  Ann  L.  Craig,  Politics  in  Mexico:  An  Introduction  and 
Overview  (La  Jolla,  Calif:  Center  for  US -Mexican  Studies,  Uuiversity  of 
California-San  Diego,  1988). 

Steve  Dubb.  "Modernization  and  Union  Politics  in  Tel6fonos  de 
Mexico."  xmpublished  manuscript.  University  of  Califomia-San  Diego,  La 
Jolla,  Califomia,  1991. 

The  two  parties  that  posed  serious  threats  to  the  PRI  were  the  Paitido  de 
Acci6n  Nacional  (PAN)  and  the  Paitido  Revolucionario  Demoaatico  (PRD). 
^2  The  amount  received  by  the  Mexican  government  for  Telmex  went  far 
beyond  anybody's  expectations.  Yet,  one  should  keep  in  mind  that  the 
Telmex  sale  was  eijianced  by  bundling  in  the  same  deal  most  of  the  24 
subsidiaries  mentioned  above. 

43  Telecommunications  is  a  sector  in  which  foreigners  are  allowed  to  own 
up  to  49  percent  of  ihe  controlling  shares  of  any  Mexican  company.  See 
Mexico,  Secretariat  for  Commerce  and  Industrial  Development,  Legal 
Framework  for  Direct  Foreign  Investment  in  Mexico  (Mexico.  D.F.,  1990). 

44  Mexico  sold  1 .745  million  "L"  type  shares,  which  were  offered  in  stock 
markets  all  over  the  world  in  the  fonn  of  American  Depository  Shares 
(ADS),  and  cost  US$27.25  for  each  ADS  (each  ADS  contains  20  "L"  type 
shares).  "L"  type  shares  is  another  new  element  that  the  financial  refonn  of 
Telmex  brought  about.  These  new  shares  are  nonvoting  thaxet,  and  they  are 
valued  2.5  times  less  than  the  traditional  "A"  Telmex  shares. 

^5  The  telephone  union,  using  a  credit  of  US$325  million  from  the 
Mexican  government,  bought  187  million  type  "A"  shares  through 
Nacional  Financiera  (Naftn),  which  constitutes  4.4  percent  of  Telmex* s 
capital. 

Such  as  separate  subsidiaries  with  separate  accounts,  network 
development  for  easy  interconnection  and  the  sharing  of  network 
infonnation.  etc. 


^'^  Traditionally,  market  access  was  linked  to  the  commercial  principles  of 
"rights  of  establisment"  and  "commercial  presence."  today,  with  the 
emergence  of  high-tech  telematic  networlts  (telecommunications  and 
informatics),  companies  are  able  to  provide  services  from  abroad. 
"Nonestablished"  companies  do  not  need  to  invest  in  the  local  economy  to 
provide  services  in  the  local  market,  and  the  only  impediment  they  face  is 
acquiring  a  license  to  plug  into  the  national  public  network.  See  Russel 
Pipe.  Telecommunications  Services:  Considerations  for  Developing 
Countries  in  Uruguay  Round  Negotiations  report  prepared  for  UNCTAD 
(Amsterdam,  May  1989).  and  Karl  P.  Sauvant,  International  Transactions  in 
Services:  The  Politics  ofTransborder  Data  Flows  (Boulder.  Colo.:  Wcstview 
Press.  1986). 

The  explosive  diffusion  of  wireless  communication  in  LDCs  to  bypass 
the  deleriofated  public  network  will  reinvigorate  traditional  domestic  and 
international  struggles  on  the  proprietary  rights  and  allocations  of  radio 
frequency  spectrum.  For  implications  of  recent  increase  in  the  provision  of 
wire-less  telecom  services  see  "Airwave  Wars."  BusinessWeek  (July  23. 
1990).  For  an  elaborate  historical  analysis  of  the  international  politics  of 
radio  spectrum  allocation  and  the  role  of  LDCs  see,  James  Savage.  The 
Politics  of  International  Teltommunications  Regulation  (Boulder: 
Westview  Press,  1989).  chap,  2, 

^9  One  of  the  companies  is  Intelcel,  a  subsidiary  of  Telmex;  the  other  one  is 
lUSACEL. 

The  system  has  44  transponders  that  make  possible  the  operation  of  361 
telephone  circuits,  230  telex  circuits,  satellite  telephone  communication 
with  43  countries,  telex  communication  with  17  countries  and  two  video 
channels.  Source:  Pisciotta  and  Fischer,  "Mexico". 

Generally  this  services  are  operated  through  the  modem  technology  of 
Very  Small  Aperture  Tcmunals  (VSAT).  Some  companies  such  as  Princeton 
Consulting  Inc.  and  Satellite  Applications  Engineering  Corp.  have  already 
applied  for  government  licenses  to  install  satellite  mobile  systems.  From 
Ciudad  Juarez.  Sersa/Geocom,  Inc.  offers  a  satellite-based 
telecommunications  service  throughout  the  northern  border  area  of  Mexico. 

The  Federation  was  constituted  by  Peninsular  Malaya,  Sabah,  Sarawak, 
and  Singapore.  In  1965  Singapore  left  the  Federation  and  became  an 
independent  country. 

Barisan  Nasional  translates  as  National  Front.  The  main  parties  in  the 
coalition  are  the  United  Malays  National  Organization  (Umno),  the 
Malaysian  Chinese  Association  (MCA),  the  Malaysian  Indian  Congress 
(MIC),  the  Gerakan  Party,  and  the  Party  Pesaka  Bumipuiera  Bersatu  (PBB). 

For  studies  on  Malaysia's  political  system  see,  21akaria  Haji  Ahmad,  ed.. 
Government  and  Politics  of  Malaysia  ,  and  Chandra  Muzaffar,  Challenges 
and  Choices  in  Malaysian  Politics  and  Society  (Penang:  Aliran  Kesedaran 
Negara,  1989). 

Although  the  Chinese  population  constitute  a  minority  in  the  country,  it 
has  been  in  control  of  business  and  trade  for  decades.  On  the  contrary,  the 
Malays  (or  Bhumiputra~"the  sons  of  the  soil")  has  been  traditionally  the 
laipest,  yet  less  alluent  group  in  Malaysia.  With  the  purpose  of  finding  a 
balance  in  the  distribution  of  wealth  among  different  ethnic  groups,  ihe 
government  instituted  in  1971  (after  ethnically  driven  national  revolts)  a 
National  Economic  Policy  (NEP).  Tlie  main  goal  of  the  program  is  to 
increase  in  a  considerable  proportion  (30  per  cent)  the  stake  of  the  Malay 
population  in  the  country's  equity  share. 

Unequal  income  distribution  between  Chinese  aixi  Malays  have  been  a 
key  issue  in  racial  friction. 

While  Barisan  Nasional  integrates  conflictive  ethnic  groups  and 
dissolves  racial  tension,  the  PRI  integrates  different  professional  and 
income  groups  and  dissolves  economic -based  tensions. 

An  administrative  state  is.  in  the  words  of  Esmtn,  one  in  which  *the  state 
is  the  dominant  institution  in  society,  guiding  and  controlling  more  than  it 
responds  to  societal  pressures,  and  administrative  (bureaucratic) 
institutions,  personnel,  values,  and  styles  are  more  important  than  political 
and  participative  organs  in  determining  the  behavior  of  the  state  and  thus 
the  course  of  public  affairs.'  Milton  J.  Esman,  Administration  and 
Development  in  Malaysia:  Institution  Building  and  Reform  in  a  Plural 
Society  (Ithaca:  Cornell  University  Press.  1972):  72,  cited  in  Mavis 
Puthuchcary.  "The  Administrative  Elite". 

For  a  study  of  state  bureaticracy  in  Malaysia  see.  Mavis  Puthucheary, 
"The  Administrative  Elite,"  in  Zakari  Haji  Ahmad,  Government  and  Politics 
of  Malaysia . 

This  section  relays  heavily  on  the  work  of  Fong  Chan  Onn,  'The 
Malaysian  Telecommunications  Services  Industry:  Development, 
Perspective  and  Prospects,"  Columbia  Journal  cf  World  Business  (Spring 
1989). 

As  a  proportion  of  subscribers,  the  amount  of  backlogged  requests  surge 
from  7.8  percent  in  1970  to  32.3  percent  in  1987. 

The  international  economic  recession  of  the  early  1980s  had  a  strong 
impact  in  the  fall  of  raw  material  prices  coming  from  LDCs.  Malaysia  was 
particularly  affected  by  these  downward  trend  in  the  international  economy. 

Economic  Planning  Unit,  Guidelines  on  Privatization  (Kuala  Lumpur: 
Prime  Minister  Department,  1985). 

6^  The  government  also  offered  retirement  to  those  who  were  willing  to 
take  the  deal.  In  this  way,  ahnost  400  of  the  28,724  company's  employees 
dropped  out  of  ITM.    Daud  bin  Isahak,  "Meeting  the  Challenges  of 
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Privalizalior.  in  Mtltysit."  in  Restructuring  and  Managing  the 
Telecommunications  Sector,  ©4,  Bjom  WcUcniui,  Peter  A.  Stem,  Timoihy 
E.  Nuliy,  and  Richird  D.  Stem  (Wtshin«ton  D.C.:  The  World  Bank.  1990). 

65  The  Tclccommumcalions  (Amcndmem)  Act  of  1985  reatructured  Jtbaian 
Telekom  Mtltysit  t$  t  sttle  regulatory  agency,  while  the 
Telecommunications  Service  (Successor  Cbmpany)  Act  of  1985  regulated 
the  operations  of  the  new  company:  Syarikal  Telekom  Malaysia. 

66  STM  operates  under  a  twenty-year  licence  issued  by  the  Minister  of 
Works.  Tdccommunicalions,  and  Posts.  The  fact  thai  STM  operates  under  a 
government  licence  implies  that  the  state  has  kq>t  the  prerogative  of 
reviewing  the  companies'  monopoly  in  the  provision  of  basic  services. 
Toh  Kin  Woon,  "The  Liberalization  and  Privatization  of 
Telecommunications:  The  Malaysian  Experience,"  in  Privalizalion  and 
Deregulaiion  in  ASEAN  and  the  EC:  Making  Markets  More  Effective,  ©ds.. 
Jacques  Pletonans  and  Norbcrt  Wagner  (Singipore:  ISEAS,  1990). 

67  Some  of  the  factors  that  delayed  the  public  floatation  of  STM  shares  are 
related  to  managerial  and  financial  Usues.  The  company  had  to  adjust  its 
operations  to  the  logic  of  private  markets,  and  restructure  iu  accounting 
system  to  meet  the  requirements  of  the  Malaysia's  Capital  bsucs  Committee 
(CIC).  But  more  important,  STM,  according  to  regulations  of  the  CIC,  had 
to  show  a  record  of  continuous  profit  during  three  years  to  be  able  to  list  its 
shares  in  the  Kuala  Lumpur  Slock  Exchange.  Toh  Kin  Woon.  "The 
Liberalization  and  Privatization  of  Telecommunications:  The  Malaysian 
Experience",  73. 

68  Fong  Chan  Onn,  "Malaysia,"  in  Pacific  Basin  Telecommunications:  An 
Evoluiionary  Approach,  eds.,  Eli  M.  Noam,  Seisuke  Komatsuzaki,  and 
Douglas  A.  Conn  (New  York:  Oxford  University  Press.  1992) 

69  The  company  announced  a  36 -fold  increase  in  net  income  for  1988.  By 
1991  the  company  was  earning  US$  333  million,  which  represented  a  sharp 
increase  over  the  US$203  in  profits  of  the  previous  year.  By  1992  the 
company  is  expecting  to  raise  its  income  to  US$360.  The  value  of  STM 
shares  has  climbed  steadily  from  the  US$1.80  at  which  it  was  issued  to 
US$4.25  in  late  June  of  1991.  See  Michael  Westlake  "Ringing  the 
Changes,"  Far  Eastern  Economic  Review  (July  1989):  66:  and  Nn-k 
Ingelbrecht,  "Privatisation  Doubles  Profits,"  Asian  Business  (September 
1991):  13. 

70  Much  of  the  dau  on  the  competitive  provision  of  services  is  drawn  from 
Fong  Chan  Onn,  "Malaysia,",Paci;M:  Basin  Telecommunications:  An 
Evolutionary  Approach;  and  William  Ambrose,  Paul  Hennemeyer,  and  Jean- 
Paul  Chapon,  Privatizing  Telecommunications  Systems  (Washington  D.C.: 
International  Finance  Corporation,  1990). 

71  Li  Shui-hua,  Telecommunications  Opportunities."  East  Asian  Executive 
Report  (April  15,  1986). 


International  Telecommunications  Is  Shifting  Paradigms: 
How  Will  It  Affect  Your  Business? 


By  Gregory  C.  Staple' 


ABSTRACT 

There  is  a  new  paiadigm  for  intenutional  telecommunications  services.  The  old  paradigm  is  characterized  by 
monopolistic,  facilities-based  "Heavy  Carriers"  which  interconnect  half-circuits  and  compensate  each  other  through 
a  50/50  division  of  accounting  rates.  The  new  paradigm  is  being  pioneered  by  "Light  Carriers",  including  cellular 
mobile  and  satellite  carriers,  which  resell,  repackage  or  reprogram  the  offerings  of  Heavy  Carriers  to  provide  lower 
priced  end-to-end  service  to  users  on  a  multinational  basis.  This  essay  (1)  surveys  the  technological  and  regulatory 
changes  driving  the  paradigm  shift  and  (2)  shows  how  it  is  changing  the  options  open  to  government  and  industry. 
For  as  intelligent  network  services,  credit  card  payment  plans  and  IDD  become  ubiquitous,  the  Light  Carrier 
paradigm  will  niake  alternative  (ie,  foreign)  telephone  services  available  in  every  country,  notwithstanding  local 
regulatory  preferences. 


The  business  of  providing  international  telecommunications  is  going 
through  a  paradigm  shift. 

The  new  paradigm  makes  global  competition  for  cross-border  traffic  a 
reality.  As  such,  it  will  soon  affect  the  competitive  position  of  almost 
.every  national  carrier,  whether  large  or  small,  based  in  Asia  or  the 
Americas,  with  extensive  international  facilities  or  none.  At  stake  is 
a  $45  billion  world  market  for  services  which  will  continue  growing  at 
10%  to  15%  annually  during  the  1990s.^'> 

The  current  service  paradigm  for  international  telecoms  is  characterized 
by  nationalistic,  monopolistic,  hardware  intensive  carriers.  These 


facilities-based  or  "Heavy  'Jarriers"  must  interconnect  their  respective 
half-circuits  to  provide  ead-to-end  international  service.  Each  carrier 
is  essentially  sovereign  on  its  own  soil  and  sets  the  charges  for 
originating  foreign  calls  in  its  home  country. 

Starting  in  the  1980s,  technology  and  market  liberalization  began  to 
challenge  this  service  paradigm.  Advances  in  micro-electronics,  fiber 
optics  and  network  software,  on  the  one  hand,  and  the  entry  of  compet- 
ing carriers,  on  the  other,  have  brought  forward  a  new  paradigm  for 
end-to-end  global  service.  The  paradigm  is  being  pioneered  by  a  novel 
type  of  "Light  Carrier". 


TmditioimI  ^HMvy  Carrier'  MoM  For  IntBmttionMl  Telecoms 
ftogioni  R#gion2 
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*  Gregory  C.  Staple  is  a  communications  lawyer  with  the  Washington. 
D.C.  law  firm  of  Koteen  &  Naftalin.  The  views  stated  here  do  not 
necessarily  represent  the  position  of  Koteen  &  Naftalin  or  its  clients. 
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The  Light  Carrier  provides  intemationtl  service  by  reselling,  rerouting, 
repackaging  or  xeprogrumning  the  offerings  of  Heavy  Carriers.  Pri- 
marily software  based,  the  Light  Carrier  is  a  telephone  company  in 
name  only.  It  is  driven  by  services  and  applications,  not  facilities,  and 
it  may  not  own  a  single  trans-oceanic  cable  or  satellite  circuit. 

The  Heavy  Carrier's  services  are  sold  in  one  country.  The  Light 
Carrier's  market  is  global.  Wherever  located,  the  Light  Carrier  offers 
subscribers  direct  access  to  network  dial  tones  of  the  world*s  lowest 
priced  service  providers  via  "800"  (free  phone)  numbers,  private  lines 
or  automated  call-back  equipment.  Least  cost  global  routing  is  the 
goal.  For  the  Light  Carrier  there  are  no  national  monopolies  and  a 
customer's  home  country  does  not  dictate  call  charges  or  the  choice  of 
carrier. 

Figures  1  and  2  provide  a  network  schematic,  in  abbreviated  form,  for 
the  two  competing  paradigms  described  above. 

Implications 

There  are  no  truly  global  Light  Carriers  today.  The  new  service 
paradigm  sketched  above  is  just  that  -  a  generic  pattern  or  an 
archetype.  But  like  other  innovations  driven  forward  by  technology 
and  market  demand  the  Light  Carrier  idea  is  gaining  momentum. 

Much  of  the  paradigm's  appeal  is  its  "one  world"  vision.  Technologi- 
cally, there  already  is  one  global  network.  Worldwide  direct  interna- 
tional dialing  to  at  least  200  states  and  territories  is  now  commonplace. 
The  connection  is  nearly  instantaneous  and  most  telephone  callers  nei- 
ther know  (nor  care)  whether  the  transmission  is  digital  or  analogue, 
is  routed  by  cable  or  satellite,  is  handled  by  one  carrier  or  a  dozen,  so 
long  as  the  network  works.  And  the  price  is  reasonable. 

But  therein  lies  the  rub.  For  many  users,  the  price  of  international 
telecommunications  is  plainly  out  of  line  with  the  falling  cost  of  long 
distance  transmission  and  switching  technologies.  The  gap  between  the 
promise  of  a  universally  accessible  and  inexpensive  global  telecoms 
platform  and  the  current  service  paradigm,  rooted  as  it  is  in  national 


carriers  and  monopoly  charging  practices,  has  led  to  growing  economic 
and  political  tensions. 

The  dominant  Heavy  Carriers  have  sought  to  diffuse  these  tensions 
through  a  series  of  modest  tariff  reductions.®  They  have  also  made 
an  unprecedented  commitment  to  adopt  more  cost-based  charges 
(accounting  rates)  for  interconnecting  each  other's  half  circuits.^^  At 
the  same  time,  many  Heavy  Carriers  have  begun  to  "lighten  up"  their 
own  service  strategies  or  have  committed  themselves  to  developing  a 
mix  of  "Light"  and  "Heavy"  service  options.  Sec  generally  Part  IV 
below. 

These  responses  appear  prudent.  If  the  Light  Carrier  model  proves 
viable,  it  could  shift  billions  of  dollars  in  annual  revenues  from  national 
telephone  companies  to  new  multinational  service  providers.  As  impor- 
tantly. Light  Carriers  might  offer  an  alternative  entry  vehicle  for 
companies  from  middle  and  low  income  countries  which,  until  now, 
have  not  been  able  to  aspire  to  the  type  of  global  presence  which  many 
European  and  North  Annerican  carriers  recently  have  won. 

The  remainder  of  this  article  looks  more  closely  at  the  issues  raised  by 
this  paradigm  shift.  The  next  section.  Part  I,  provides  a  fuller 
description  of  the  current  international  service  model  and  the  pricing 
and  traffic  routing  rules  supporting  it.  Part  II  profiles  the  new  para- 
digm and  some  of  the  regulatory  questions  affecting  its  future. 

Part  111  examines  several  of  the  Light  Carriers  which  have  begun  to 
exploit  the  new  paradigm.  Part  IV  focuses  on  the  counter-strategies  of 
major  Heavy  Carriers  to  sell  their  dial-tones  on  a  multinational  basis. 
Part  V  offers  some  fmal  thoughts  on  the  importance  of  the  new  service 
paradigm  for  carriers  and  countries  alike, 

I.        The  Current  Model  For  International 
Services 

Foreign  telecommunications  today  can  be  characterized  as  a  joint 
venture  among  independent  national  monopolies  (or  oligopolies).  The 
venture  is  supported  by:    (a)  a  facilities  regime  based  upon  carrier 
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ownership  of  half-circuits  in  international  cable  and  satellite  facilities 
and  (b)  a  financial  regime  which  compensates  or  "settles"  carriers  for 
intercomiecting  their  half-circuits  and  corresponding  domes.ic  networks 
through  a  50/50  division  of  an  agreed  "accounting  rate." 

These  two  regimes  -  half-circuits  and  50/50  settlements  --  are 
complementary.  Any  proposal  to  depart  from  the  current  facilities 
regime  inevitably  impacts  the  settlements  regime. 

A.        The  Facilities  Regime 

The  "half-circuit"  regime  for  international  facilities  has  its  origins  in 
the  monopoly  structure  of  the  telecommunications  industry.  It  also 
reflects  national  security  concerns  regarding  alien  ownership  of  the 
"domestic"  portion  of  international  cable  and  satellite  facilities. 

A  half-circuit  typically  extends  from  an  international  gateway  (cable 
head  end)  in  one  country  to  a  notional  midpoint  (the  halfway  point)  in 
a  cable  or  a  geostationary  satellite.  Because  two  matching  half-circuits 
must  be  interconnected  to  provide  end-to-end  service,  a  whole  circuit 
cannot  be  established  absent  the  consent  of  each  national  carrier  and/or 
government.  Even  where  competition  exists,  therefore,  the  regime 
makes  it  physically  impossible  for  a  carrier  from  Country  A  to  pick  up 
and  land  traffic  in  Country  B  without  a  carrier  from  that  country 
supplying;  facilities  (and  vice  versa). 

The  half  circuit  regime  has  considerable  appeal  for  carriers.  It 
encourages  cost  sharing  and  broad  multilateral  ownership  of  facilities 
without  jeopardizing  exclusive  national  rights.  Further,  intercontinental 
cables  and  satellites  have  significant  scale  economies.  The  bigger  the 
facility  and  the  more  the  costs  are  shared,  the  harder  it  may  be  for  an 
alternative  facility  to  be  competitive.  Ratebase  regulated  carriers  argu- 
ably have  an  additional  incentive  to  invest  in  such  large  capital- 
intensive  facilities. 

The  current  facilities  regime  also  can  readily  accommodate  intra-modal 
(satellite/cable)  competition.  International  satellite  communication 
requires  an  uplink  in  one  country  and  a  downlink  in  another.  Equiva- 
lent half-circuits  (radio  channels)  consequently  may  be  separately 
assigned  to  each  country. 

The  general  application  of  the  half-circuit  regime  and  its  entrenched, 
institutional  status  often  suggests  that  the  legime  is  mandated  by 
international  law.  This  is  not  the  case.  With  certain  exceptions,  for 
satellite  communications  (see  below),  the  regime's  legal  force  is  largely 
a  reflection  of  carrier  contracts  and  national  regulatory  preferences,  not 
international  treaties. 

Of  importance  in  this  regard  are  the  new  International  Telecom- 
munication Regulations  (ITR)  adopted  in  1989  by  the  then  160 
members  of  the  International  Telecommunications  Union  (ITU).'*' 
The  ITR.  which  prefigure  the  current  paradigm  shift,  reflect  a 
compromise.  They  provide  that  countries  shall  cooperate  in  establish- 
ing international  facilities;  that  international  routes  shall  be  determined 
by  mutual  agreement;  that  such  routes  shall  not  be  unilaterally  changed; 
and  that  carriers  shall  be  compensated  for  interconnecting  their  services 
by  way  of  accounting  rate.*;  consistent  with  the  Recommendations  of  the 
CCITT  (International  Telegraph  and  Telephone  Consultative  Commit- 
tee), the  ITU's  standards  body.^^' 

Ai  the  same  time,  the  ITR  expressly  state  that  countries  may  enter  into 
"special  arrangements"  (ie,  alternative  agreements)  on  telecommunica- 
tions matters  which  do  not  concern  the  ITU's  members  in  general. 
Further,  countries  may  allow  non-carriers  to  enter  into  such  arrange- 
ments.**' Consequently,  the  ITR  are  arguably  broad  enough,  some 
might  say  wrre  intended,  to  accommodate  various  facilities  and  services 
models;  they  reaffirm  the  status  quo  without  prejudging  the  future. 

The  impact  of  the  ITR  thus  far  has  been  limited.  They  have  yet  to  be 
ratified  by  many  countries,  including  the  United  States  (at  November 
1,  1992)  and  few  "special  arrangements"  have  been  negotiated. 
Moreover,  as  noted,  the  ITR  do  not  require  any  country  to  depart  from 


the  status  guo  with  respect  to  the  ownership  of  international  satellite  or 
cable  facilities.  Any  new  arrangements  must  be  worked  out  on  a  case- 
by-case  basis  in  connection  with  a  particular  international  satellite  or 
cable  facility. 

In  the  case  of  satellites,  the  main  challenge  to  the  half-circuit  conven- 
tion has  been  posed  by  private  satellite  operators  based  in  the  U.S.  - 
eg.  Pan  American  Satellite  (PAS),  Columbia  Communication  and 
Orion.  If  uplinks  and  downlinks  can  be  built  (or  leased)  in  two  or 
more  countries,  private  satellites  can  offer  users  end-to-end  internation- 
al service.  In  contrast,  the  carrier  owned  multinational  satellite 
organizations  (Intelsat,  Inmarsat,  Eutelsat),  which  by  treaty  monopolize 
most  public  international  telecommunications,  can  only  furnish  half-cir- 
cuits to  users.  And  Intelsat  et  al.  do  so  indirectly,  via  national  carriers 
which  generally  may  not  supply  competing  uplinks  or  downlinks  on 
each  other's  territory.^'' 

There  are  no  analogous  treaties  governing  the  provision  of  international 
telecom  cables.  This  has  made  it  somewhat  easier  to  plan  and  construct 
"private"  telecommunications  cables,  such  as  PTAT,  the  Irans-Atlantic 
cable  completed  in  1989.  But,  to  date,  neither  private  cables  or  satel- 
lites have  led  to  a  break  from  the  industry's  half-circuit  convention. 
Private  circuits  have  been  leased  primarily  to  carriers  for  public  service 
and  national  regulators  have  barred  carriers  from  acquiring  whole 
circuits  so  as  to  preserve  the  exclusive  rights  of  local  operators. 

The  current  facilities  regime  thus  has  proven  resistant  to  change, 
private  facilities  notwithstanding.  Even  so,  at  least  a  half  dozen  coun- 
tries are  beginning  to  rethink  the  benefits  of  the  sUtus  quo.**'  The 
concerns  are  similar?  Are  national  economies  being  hurt  by  limiting 
investment  in  international  cable  or  satellite  facilities  solely  to  carriers 
and  their  proxies? 

Should  third  parties  (non -carriers)  have  direct  access  to  circuits 
provided  by  Intelsat  and  its  sister  organizations?  What  about  whole 
circuits  (ie,  authorizing  competitive  uplinks  and  downlinks)?  Further, 
where  third  party  investment  in  international  cables  and  satellites  is 
precluded,  should  users  be  granted  unrestricted  leaseholds?  If  so,  on 
what  terms  may  international  leased  lines  be  interconnected  with  the 
public  switched  telephone  network  (PSTN)? 

The  answers  given  to  these  questions  in  the  years  ahead  will  directly 
affect  the  future  of  any  new  service  paradigm.  See  Part  II  below. 

B.        The  Financial  Regime 

The  network  model  described  above  -  sovereign  carriers  interconnect- 
ing at  a  midpoint  -  is  supported  by  a  unique  two-tier  rate  regime  for 
international  service.  There  is  a  wholesale  rate  for  carriers  and  a  retail 
rate  for  customers. 

The  wholesale  rate  is  known  as  the  accounting  rate.  It  determines  how 
much  a  carrier  must  pay  its  foreign  correspondent  for  Uking  a  call 
from  the  mid-point  of  an  international  circuit  (or  border  crossing  point) 
and  terminating  it.  Accounting  rates  are  negotiated  bilaterally  and  are 
typically  stated  in  $US  or  Special  Drawing  Rights  (SDRs)  per  minute 
of  service.  (The  value  of  the  SDR  reflects  a  "basket"  of  major  curren- 
cies; at  1  November  1992,  1  SDR  =  $1.40). 

Carriers  divide  the  accounting  rate  by  one  half  to  determine  what  each 
IS  due.  That  amount  is  known  as  the  settlement  rate.  Settlements  be- 
tween carriers  are  based  on  net  traffic  balances.  Separate  accounting 
rates  exist  for  different  services  (eg,  telephone,  telex,  packet  switched 
data).  Transit  rates  are  also  negotiated  for  indirectly  routed  traffic  that 
uses  the  facilities  of  other  carriers. 

An  example  may  help  to  clarify  these  rules.  Consider,  for  instance, 
calls  between  the  U.S.  and  the  U.K.  that  are  routed  via  AT&T  and  BT. 
AT&T's  accounting  rate  with  BT  for  peak  period  telephone  service  is 
currently  .54  SDR  ($.76)  per  minute.  AT&T  thus  owes  BT  .27  SDR 
($.38)  per  minute  for  each  outbound  call.  During  a  given  accounting 
period,  if  AT&T  sends  more  minutes  to  BT  than  it  receives,  AT&T 
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would  owe  .27  SDR  x  (the  number  of  outbound  nunutcs  -  inbound  min- 
utes) to  BT. 

Telephone  users  do  not  pay  accounting  rates  for  international  services. 
They  pay  reuil  or  Uriff  rates.  These  reUil  charges  are  set  by  each 
national  carrier,  subject  to  domestic  regulation. 
The  settlement  rate  (the  payment  per  minute  to  the  foreign  carrier) 
generally  places  a  floor  under  the  carrier's  retail  charge  on  a  given 
route.  However,  some  carriers  may  price  their  services  below  the 
settlement  cost  per  minute  because  the  lost  revenue  is  more  than  offset 
by  revenue  from  return  traffic  on  the  same  route.  Retail  charges  may 
also  vary  depending  upon  the  time  of  day  when  the  call  is  initiated,  the 
aggregate  level  of  demand  and  taxes. 

In  theory,  accounting  rates  and  public  collection  charges  are  linked 
because  they  are  both  cost-based;  CCITT  Recommendations  have  long 
required  that.  But  there  is  strong  evidence  that  this  cost  nexus  (and 
hence  the  linkage)  has  broken  down.  Costs  have  fallen.  Reductions  in 
accounting  rates  and  collection  charges  have  varied  greatly  from 
counlry-to-country. 

In  addition,  because  each  of  the  world's  approximately  200  national 
telephone  companies  typically  negotiates  a  different  settlement  rate  — 
in  private  ~  with  each  of  its  199  foreign  correspondents,  price 
discrimination  has  arisen  between  routes  having  very  similar  costs. 
The  extent  of  this  discrimination  is  hard  to  gauge  because  few 
accounting  rates  have  been  made  public.  It  appears,  however,  that 
many  national  telecom  carriers  have  behaved  like  an  airport  authority 
which  charges  airplanes  a  different  landing  fee  based  primarily  on  their 
country  of  origin  rather  than  the  landing  facilities  required.''* 

Some  examples  may  be  instructive.  So  far  as  accounting  rates  are 
concerned,  a  European  carrier  may  pay  a  U.S.  carrier  a  settlement 
ranging  from  approximately  $.27  to  $1.00  for  landing  a  minute  of 
traffic  from  Europe  which  traverse  essentially  the  same  international 
facilities.''*^  More  disturbingly  perhaps,  the  public  collection  charge 
for  an  international  call  between  Europe  and  the  U.S.  may  vary  by 
200%  or  more  depending  upon  where  it  is  originated.'"* 

Similarly,  within  Europe,  there  are  still  large  differences  betwen  tariffs 
on  the  same  routes.  A  1991  survey  by  the  Union  of  Europea.i 
Consumers  (BEUC)  found  that  the  minimum  charge  for  a  call  from 
Bonn  to  Dublin  cost  2. 12  ECU  and  3.11  ECU  in  the  reverse  direction; 
the  minimum  charge  for  a  call  from  London  to  Madrid  (using  Mercury) 
cost  2.27  ECU  as  compared  with  3.32  ECU  f  ^m  Madrid  to  Lon- 
don.''=»  (At  1  November  1992,  1  ECU  =  $1.27) 

It  is  this  disparity  between  the  cost  of  international  service,  on  the  one 
hand,  and  the  level  of  accounting  rates  and  collection  charges,  on  the 
other  hand,  which  has  provided  the  Imn^ediate  impetus  for  the  growth 
of  a  Light  Carrier  service  industry.  Arbitrage  can  be  profitable.  Yet, 
the  ability  of  Light  Carriers  to  prosper  in  the  long  term  is  likely  to 
depend  on  more  fundamental  changes  in  network  technologies  and  regu- 
lation. We  turn  to  these  interrelated  issues  next. 

II.        The  New  Service  Paradigm 

Communications  satellites  and  cable  systems  need  know  no  boundaries. 
Governments  are  defined  by  the  boundaries  they  keep.  Part  I  of  this 
essay  showed  how  the  current  paradigm  for  international  service  seeks 
to  accommodate  this  tension  between  technology  wnd  politics  by  jiving 
governments  and  their  surrogates  (national  carriers)  tKc  upfcr  hand. 

The  emerging  Light  Carrier  service  paradi^oi  art;u«  for  a  »ew  b«lMC«. 
It  would  give  a  greater  role  to  markets  in  dctcrmiaing  entry  md  pricinj 
policies  for  international  service*  so  that  users  cm  benefit  more  filly 
from  the  boutidary-less  global  electronic  network. 


A.       T«chnotogy:  Fiber  Optics  and 
InteUigcnt  Networks 

Since  the  1970s,  order  of  magnitude  improvements  in  telecom 
transmission  and  switching  technologies  have  radically  changed  the 
facilities-based  constraints  on  international  telephony.  As  recently  as 
1975.  the  most  modem  trans-oceanic  cables  had  a  capacity  of  less  than 
10,000  voice  paths  at  a  cost  of  $25,000  or  more  per  path.  The 
generation  of  trans-  oceanic  fiber  optic  cables  installed  in  the  1990s  will 
offer  600,000  or  more  voice  paths  with  each  path  costing  $2,500  or 
less.*'''  The  proliferation  of  very  large  capacity  transmission  facili- 
ties like  these  plainly  calls  into  question  the  rationale  for  the  pricing 
and  access  rules  adopted  in  an  environment  where  transmission  capacity 
was  relatively  scarce. 

The  story  is  much  the  same  when  it  comes  to  telecom  switching 
systems.  Since  the  1950s,  approximately  every  three  years  the  cost  of 
processing  electronic  bits  has  halved  and  the  trend  is  a  continuing  one. 
Likewise,  every  three  years  the  number  of  transistors  which  can  be 
squeezed  onto  a  single  computer  chip  quadruples  with  four  million  set 
chips  the  current  norm."*^  These  developments  have  made  it  econo- 
mical for  both  carriers  and  users  to  build  a  vastly  greater  level  of 
intelligence  into  switching,  network  control  and  terminal  facilities. 

The  rise  of  digital  "intelligent  networks"  and  the  rapidly  growing  base 
of  "smart"  terminals  directly  affect  the  current  service  paradigm.  At 
the  center  of  the  "intelligent  network"  is  a  new  common-channel 
signaling  system  knows  as  Signaling  System  7  (SS7).  A  digital 
network  employing  SS7  has  one  channel  for  transmitting  routing, 
billing  and  service  information  and  another  channel  for  transmitting  a 
user's  message. 

Where  common-channel  signaling  is  unavailable,  telephone  networks 
use  in-band  signaling  which  sends  the  coded  instructions  necessary  to 
set  up  a  calling  path  through  a  network  of  switches  and  transmission 
links  over  the  same  communications  path  used  by  the  message  itself. 
This  link-by-Iink  call  setup  process  is  slow  and  often  needlessly 
consumes  capacity  for  calls  that  are  never  completed.  In-band 
signaling  also  requires  that  data  on  network  numbering  be  stored  (and 
continually  updated)  at  every  switching  center  in  the  network. 

With  common-channel  signaling,  call  routing  and  billing  instructions 
are  sent  over  a  dedicated  channel  to  all  switching  points  in  the  network 
simultaneously  from  the  same  Service  Control  ^oint  (SCP).  The  SCP 
is  in  effect  a  large  computer  where  all  numbering,  call  proces.<;ing  and 
customer  credit  information  are  stored.  SS7  thus  allows  a  network  to 
analyze  and  route  calls  selectively  through  networks  owned  by  different 
operators  while  at  the  same  time  providing  the  information  necessary 
for  the  proper  billing  of  those  calls."*' 

The  billing  and  data  base  functions  supported  by  SS7  and  related 
products  also  facilitate  a  wide  variety  of  value  added  services,  third 
party  payment  plans  and  interconnection  arrangements  for  independent 
service  providers.  Beyond  that,  the  multinational  deployment  of  SS7 
and  fiber  optic  transmission  facilities  can  be  synergistic. 

Large  users  require  a  mix  o{  transmission  capacity  to  handle  their  needs 
for  networked  voice,  data  and  video  communications.  The  capacity  and 
routing  required  for  each  service  xmy  be  different  and  may  also  vary 
from  day-to-day.  Networks  must  be  able  to  sustain  communication 
rates  that  range  from  tens  of  bits  to  millions  of  bits  per  second;  from 
a  few  keyboard  character  strokes  to  the  real  time  exchMge  of  large 
data  baM£  and  fiill  motion  compuUr-bcMri  immfim. 

Traditional  analog  transmission  a>d  switching  systems  usually  could  not 
handle  these  changing  needs.  Circuit  capacity  wac  linuted  Mid  was 
dedicated  to  a  particular  function;  connections  were  often  hard -wired; 
and  the  possible  transmission  paths  through  the  switch  were  bounded 
by  the  physically  created  eloctro-mechaiiical  connections  which  could 
be  made. 
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In  contrast,  software  controlled  digital  switches  have  almost  infinite 
flexibility.  Switching  is  a  function  of  the  software  program.  The 
instructions  can  he  changed  and  adapted  to  accommodate  new  routes. 
S'A itches  can  also  be  used  to  partition  the  bandwidth  assigned  to  a 
particular  user  (or  carrier)  thereby  making  more  efficient  use  of  high 
capacity  transmission  facilities. 

These  network  signaling  and  switching  capabilities  have  been  comple- 
mented by  a  new  generation  of  'smart*  terminal  equipment.  This  has 
further  decentralized  (and,  in  part,  privatized)  carriers'  historical 
monopoly  over  switching  and  call  routing.  Private  Automatic  Branch 
Exchanges  (PABXs)  are  progranuned  to  select  the  least  cost  internation- 
al route;  facsimile  machines  and  voice  mail  systems  use  store  and 
forward  technology  to  time  shift  transmissions  and  to  convert  basic 
services  to  enhanced  ones;  software  entrepreneurs  design  automated 
call-back  devices  ('boomerang  boxes')  to  facilitate  call  arbitrage. 

In  sum,  plentiful  transmission  capacity,  'smart  terminals'  and 
'intelligent  networks'  make  it  increasingly  possible  to  separate  the 
ownership  of  transmission  and  switching  facilities  from  the  ownership 
of  the  service  provider,  and  hence  to  promote  competition  on  a  whole 
new  scale.  Whether  or  not  these  possibilities  are  realized  depends 
largely  on  how  regulators  respond. 

B.        Rqriilation:  Making  Technology 
Available  To  Users 

Over  the  last  decade,  the  public  interest  burden  generally  has  shifted 
from  those  who  believe  countries  are  best  served  by  competing  long 
distance  telecommunications  to  those  who  believe  that  there  should  be 
a  sole  supplier.  Oompetitive  long  distance  transmission  networks  for 
voice  telephony  have  now  been  licensed  in  several  nations,  including 
sovK  where  the  base  of  exchange  lines  is  quite  limited  (New  Zealand, 
the  Philippines).  And,  other  countries  are  considering  a  like  course. 

However,  this  essay  argues  that  the  technologies  described  above  are 
making  the  licensing  of  a  second  or  third  carrier  less  and  less  important 
in  determining  the  scope  for  services  competition.  Increasingly  what 
matters,  especially  for  international  services,  is  the  scope  for  third 
parties  to  use  existing  facilities  —  to  have  direct  access  to  gateway  earth 
stations  and  satellite  circuits;  to  lease  international  cable  capacity  in 
bulk;  and  to  interconnect  leased  facilities  (satellite  or  cable)  with  the 
public  switched  telephone  network  (PSTN).  Moreover,  as  discussed  as 
Part  III,  as  credit  card  payment  schemes  and  internal ional  direa 
dialing  become  ubiquitous,  a  range  of  (ie,  competing)  foreign  telephone 
services  will  be  available  in  every  country,  notwithstanding  the  policy 
of  the  national  regulator  regarding  competing  facilities  licenses  or 
resale. 

Assuming  for  the  present  that  regulators  are  sovereign,  or  nearly  so, 
however,  what  steps  should  they  take  to  make  the  benefits  of  today's 
global  electronic  network  more  widely  available?  How  much  liberaliza* 
tion  is  in  the  public  interest  and  how  should  it  be  accomplished? 
Should  liberalization  aim  to  .-epeal  carriers'  historical  monopoly  over 
international  facilities  so  as  to  promote  competition  on  a  whole  circuit 
(end-to-end)  basis  as  exists,  for  example,  in  the  airline  industry?  Or 
should  competition  be  introduced  in  a  form  which  preserves  the 
industry's  current  structure? 

Do  national  security,  trade  or  foreign  policy  considerations  make 
competition  for  international  services  a  special  case?  Or  are  the  same 
economic  and  consumer  arguments  which  favor  competition  for  long 
distance  services  domestically  of  equal  application  to  international 
services? 

Not  surprisingly,  govemnoents  have  differed  in  their  answers  to  these 
questions.  But,  there  are  some  common  elenients. 

As  an  initial  step  toward  satisfying  user  demands,  several  governments 
have  tried  to  ensure  that  international  service  is  more  cost  based  by 
requiring  carriers  to  unbundle  (tariff  separately)  their  facilities  (eg, 
earth  stations,  satellite  circuits,  terrestrial  tails).  The  U.S.,  Australia 


and  various  European  states  have  also  permitted  international  satellite 
services  to  be  supplied  competitively,  thus  allowing  national  carriers 
and  users  more  flexibility  in  configunng  their  networks. 

Second,  govtmmentjj  have  begun  to  allow  non-  carriers  to  have,  an 
ownership  interest  in  international  facilities.  As  noted  earlier,  owner- 
ship of  public  international  satellite  facilities  is  generally  limited  by 
treaty  to  government  signatories  or  their  designates.  But  the  ownership 
of  undersea  cable  circuits  is  typically  decided  by  contract  and,  in 
principle,  ownership  units  —  known  as  Indefeasible  Rights  of  Use 
(IRUs)  —  may  be  held  by  carriers,  users  or  independent  investors. 
Even  though  these  IRUs  are  only  for  half-circuits  (ie,  must  be  matched 
with  a  foreign  IRU  to  provide  end-to-end  service),  the  greater  the  range 
of  facilities  owners,  the  greater  the  scope  for  services  competition. 

In  the  United  States,  the  FCC  recently  went  one  step  further  in 
liberalizing  access  to  international  cables.  In  June.  1992,  the  agency 
ruled  that  henceforth  companies  holding  cable  IRUs  would  be  permitted 
to  transfer  their  interests  to  other  parties  at  a  market  price  instead  of  at 
cost  (ie,  net-book  value),  which  often  made  any  transfer  unprofit- 
able."** Although  this  decision  only  affects  U.S.  cable  half-circuits, 
other  governments  may  follow  suit,  thus  creating  an  international 
market  for  IRUs  and  greatly  facilitating  access  to  these  bottleneck 
transmission  facilities  by  new  service  providers. 

Third,  and  probably  of  most  significance,  governments  have  progres- 
sively liberalized  the  terms  upon  which  international  private  lines 
(IPLs)  —  cable  or  satellite  capacity  which  is  dedicated  to  a  single  user  - 
-  may  be  resold  and  interconnected  with  the  PSTN.  IPLs  offer  large 
volume  users  an  end-to-end  circuit  at  a  much  lower  cost  per  call  than 
the  public  network  because  IPLs  are  pnced  at  a  flat  monthly  rate  by 
each  national  carrier  providing  one-half  of  the  through  circuit.  An  I  PL 
thus  may  be  economic  if  it  is  used  as  little  as  three  or  four  hours  a  day. 

IPLs  have  long  offered  the  potential  for  corporate  users  (or  their 
network  managers)  to  bypass  the  established  carriers  in  picking  up  and 
landing  international  traffic.  Until  recently,  however,  a  variety  of 
international  and  national  rules  haver  prevented  customers  from  using 
IPLs  to  transform  themselves  into  carriers.  Of  primary  importance 
internationally  wer^s  the  CCITT's  D-1  series  of  Recommendations. 
Since  at  least  the  1940s,  the  CCITT  Reconunendations,  which  most 
countries  considered  binding,  prohibited  users  from  coimecting  an 
intematiooai  leased  circuit  with  the  PSTN  at  both  ends  or  from  freely 
reselfing  capacity  to  third  parties.'"*  But,  in  1991.  after  years  of 
contentious  debate  the  CCITT  voted  to  liberalize  the  D-I  Recommenda- 
tions. The  new  D-1  series  basically  lets  each  country  decide  for  itself 
whether  international  circuits  can  be  subleased  or  interconnected  to  the 
PSTN  at  one  or  both  ends."*» 

The  unrestricted  resale  of  IPLs,  often  called  international  simple  resale 
(ISR)  is  crucial  to  the  development  of  the  new  Light  Carrier  service 
paradigm  for  new  and  old  carriers  alike.  This  is  so  because  ISR 
enables  a  company  to  offer  end-to-end  services  without  having  to  invest 
in  expensive  cable  or  satellite  facilities,  but  also  because  it  will  give 
established  carriers  the  opportunity  via  leased  lines,  to  bypass  their 
traditional  correspondent  relationships.  It  is  this  latter  possibility,  the 
provision  of  relatively  inexpensive  end-to-end  service  by  a  single 
'national'  carrier,  that  is  responsible  for  much  of  the  excitement  and 
the  caution  with  which  international  resale  has  been  treated. 

Since  the  CCITT's  action,  a  number  of  countries  —  Canada,  the  U.S., 
the  U.K.,  Australia,  Sweden  and  New  Zealand  —  have  agreed  to  ISR 
in  principle.  Competition  law  may  lead  to  similar  initiatives  within 
other  members  of  the  European  Economic  Communities  (EEC).  Yet 
implementation  of  ISR  is  likely  to  proceed  slowly.  At  this  writing 
(November  1992)  ISR  has  been  finally  authorized  only  between  the 
U.S.  and  Canada  and  between  the  U.K.,  on  the  one  hand,  and  Canada, 
Australia  and  Sweden,  on  the  other."'* 

In  each  country  reciprocity  is  the  watch  word  for  ISR.  Unless  a 
reasonably  equivalent  freedom  to  resell  IPLs  is  available  at  the  foreign 
end  of  the  circuit,  ISR  will  not  be  approved.   Moreover,  reciprocity 
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may  well  be  judged  on  commercial  terms;  forma^  regulatory  equiva- 
lence may  be  insufficieot.^ 

Beyond  that,  ISR  does  not  automatically  mean  more  competition.  That 
depends  upon  the  rules  for  interconnecting  international  resellers  with 
the  switched  network.  It  is  a  two  step  process.  To  be  fiilly  competi- 
tive, resellers  need  transmission  capacity  e!us  reasonable  access  to  the 
dominant  carriers'  higher  level  switching  and  database  functions  ~  that 
is,  to  the  intelligent  network.  Unless  a  reseller's  service  offerings  can 
interwork  with  the  network  database  of  the  main  carrier,  its  ability  to 
offer  innovative  routing,  billing  and  service  features  may  be  compara- 
tively limited. 

The  need  for  competitive  access  to  these  network  services  is  not  unique 
to  international  resellers.  The  issue  is  already  being  considered  by 
regulators  in  the  context  of  domestic  proceedings  concerning  Open 
Network  Access  (ON A)  and  Open  Network  Provision  (ONP).  ISR 
merely  adds  a  further  dimension  to  this  regulatory  equation. 

In  addition,  ISR  also  forces  regulators  to  consider  how  a  new  system 
of  domestic  interconnection  agreements  can  coexist  with  the  current 
settlements  regime.  International  carriers  are  now  paid  a  negotiated 
"settlement"  rate  per  minute  for  landing  foreign  traffic.  As  noted 
above,  if  ISR  is  legal,  a  foreign  carrier  could  opt  to  land  its  traffic  on 
its  own  IPL  and  negotiate  a  separate  agreement  for  domestic  carriage 
with  the  most  competitive  service  provider  availahle.*^"  The  impact 
of  this  type  of  international  carrier  bypass  has  yet  to  be  thought  through 
hy  regulators. 

III.       The  Emergence  Of  The  Light  Carrier 

A.  Managed  Networks 

The  largest  Light  Carriers  are  currently  companies  which  manage  the 
cross-border  private  line  and  data  proccvssing  requirements  of  major 
multinational  businevsses.  Leading  players  —  Electronic  Data  Systems 
(EDS),  Computer  Sciences  Corporation  (CSC),  General  Electric  Ser- 
vice Company  (GEIS)  ~  account  for  several  billion  dollars  in  annual 
revenues. 

These  outsourcing  vendors  (so  named  because  their  clients  have 
contracted-out  business  to  them)  usually  own  limited  transmission  and 
switching  facilities.  The  outsourcing  vendor  is  a  specialist  at  bundling 
and  unbundling  the  tariffed  offerings  of  other  carriers;  configuring  net- 
works; optimizing  routing;  and  integrating  widely  dispersed  intra- 
corporate networks  having  different  operating  standards. 

The  network  which  GEIS  manages  for  GE  alone  covers  1800  locations 
in  over  35  countries.  In  1990,  it  accounted  for  over  750  million 
minutes  of  switched  traffic  including  more  than  20  million  minutes  of 
international  traffic.^'  But,  despite  their  size,  most  outsourcing 
vendors  see  themselves  as  customers  rather  than  competitors  of  the 
mtemational  telcos.  That  could  change. 

So  long  as  IPLs  could  not  be  resold  and  interconnected  freely  with  the 
switched  network,  the  line  between  private  and  public  networks  was 
fairly  clear.  Outsourcing  companies  operated  on  the  private  side; 
carriers  operated  on  the  public  side.  When  these  restrictions  end,  the 
clients  and  traffic  bases  of  the  outsourcing  companies  might  he 
leveraged  to  launch  a  broader  business.  The  technical  and  operational 
skills  of  some  out.sourcing  vendors  rivals  that  of  many  smaller  carriers. 
So  too  does  their  international  reach. 

B.  Value  Added  Carriers 

A  hccond  group  of  Light  Carriers  may  evolve  from  the  growing  range 
of  companies  now  providing  international  value  added  or  enhanced 
services.  The  value  added  carriers  overlap,  in  part,  wit  network 
management  companies  .such  as  EDS  and  GEIS.  They  can  be 
distinguished  insofar  as  services  are  offered  to  the  general  public. 
Typical  value  added  service  offerings  include  E-mail,  enhanced  fax. 
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voice  mail  and  on-line  computer  services. 

The  1991  market  for  international  value  added  services,  broadly 
construed,  was  approximately  $2  billion.  BT  Tyroenet  and  Sprint  Net 
each  had  about  25%  of  the  market;  Infonet  (an  MCI,  France  Telecom, 
DBP  Telekom  led-consortium)  and  AT&T's  Istel  (U.K.)  accounted  for 
approximately  8%  each;  network  managers  (IBM,  GEIS)  accounting  for 
much  of  the  remaining  market.^^ 

Services  offered  by  these  value  added  carriers  are  generally  bounded 
by  the  degree  of  service  conipetition  in  the  least  liberal  market  (ie, 
international  VAN  agreements  only  include  services  which  have  been 
liberalized  in  both  countries.)^'  As  this  boundary  line  changes,  so 
too  will  the  business  of  these  companies. 

Most  value  added  carriers  wall  probably  continue  to  service  the  niche 
markets  they  have  developed.  Others  will  use  the  value  added  business 
as  a  stepping  stone  to  the  market  for  basic  services  and,  like 
AT&T/Istel  in  Europe,  will  construct  alternative  network  platforms  for 
the  future.^  In  that  way,  these  carriers  may  straddle  both  worlds  - 
-  by  deploying  a  facilities-based  (Heavy)  or  non-facilities  based  (Light) 
strategy  depending  upon  local  market  conditions. 

C.        International  Resellers 

Historical  price  differences  between  the  wholesale  (private  line)  and 
retail  (public  switched)  tariffs  for  international  services  have  long  sug- 
gested that  a  profitable  l':siness  might  be  built  by  reselling  the 
wholesale  ser%  je  to  individual  customers  below  prevailing  retail  rates. 
This  potential  profit  has  been  responsible  for  much  of  the  attention  ISR 
has  received.^ 

In  the  long  run,  however,  tariff  arbitrage,  may  not  be  so  important  to 
Light  Carriers  as  the  opportunity  for  network  access  which  ISR  offers. 
With  limited  exception,  as  described  in  Part  11,  the  "bottleneck" 
transmission  facilities  of  the  global  network  —  the  trans-oceanic  cables 
and  satellites  —  can  not  be  owned  by  non-carriers.  For  third  parties  to 
be  able  to  buy  an  unrestricted  leasehold  interest  in  these  facilities  thus 
represents  a  major  departure  from  the  old  order. 

Simply  put,  ISR  opens  up  the  possibility  for  a  new  kind  of  huh  and 
spoke  network  architecture  based  on  international  private  line  bridges 
between  the  lowest  priced  carriers  in  a  region.  For  North  America,  the 
huh  is  likely  to  be  the  U.S.  (or  Canada,  on  certain  routes);  for  Europe, 
the  U.K.;  for  Asia,  Japan  or  Hong  Kong  or  possibly  Australia.  Each 
of  the  hubs  of  this  triangular  network  would  have  "spokrs"  to  other 
markets  in  the  region  via  "800"  numbers,  private  lines  or  automated 
call  hack  devices.  See  Figure  2. 

ISR  is  also  important  to  the  evolution  of  the  Light  Carrier  model 
because  resale  may  provide  a  means  for  smaller  carriers  and  carriers 
from  developing  countries  to  establish  a  global  presence.  A  national 
carrier  wishing  to  send  or  receive  traffic  from  a  foreign  country  now 
mu.st  buy  its  own  cahic  or  satellite  circuits  or  rely  upon  other  carriers 
and  pay  the  associated  transit  charges.  If  ISR  and  third-country 
huhhing  arrangements  become  more  widely  available,  third  country 
carriers  may  be  able  to  increase  greatly  their  global  connectivity  while 
reducing  transit  charges. 

There  are  over  200  countries  and  principalities  which  have  telephone 
service.  Full  global  connectivity  thus  requires  a  country  to  make  ar- 
rangements for  handling  traffic  on  at  least  199  different  bilateral  routes. 
Yet,  even  in  a  satellite  age,  the  dictates  of  geography  can  make  direct 
interconnection  impossible  (eg,  becau.se  the  two  countries  are  not  within 
the  same  satellite  footprint).  Indirect  routing,  via  one  or  more  third 
country  carriers,  is  thus  the  rule. 

Except  in  Western  Europe,  transit  traffic  was  once  a  relative  small  part 
of  the  global  traffic  flow.  But  in  the  last  two  decades,  trade,  invest- 
ment, tourism  and  emigration  have  broadened  most  countries*  foreign 
traffic  streams.  This  has  created  new  demands  for  global  connectivity. 
In  this  environment,  the  growing  market  for  innovative  third  country 
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transit  services  could  eventually  stimulate  ISR  as  much  as  the  retail  de- 
mand for  cheap  global  telephone  calls. 

D.        "Boomerang  Boxes":  Automated  Call-Back  Ser- 
vices 

The  country-by-country  adoption  of  international  direct  dialing  (IDD) 
has  been  singularly  important  in  boosting  foreign  calling.  IDD  largely 
privatizes  the  call  set-up  process  by  shifting  control  from  telephone 
company  operators  to  users.  By  enabling  users  to  make  "call-me-back" 
arrangements  anonymous,  IDD  also  gave  users  control  over  a  calPs 
origination  point  -  a  matter  of  some  significance  when  the  price  for  a 
given  route  may  vary  by  100  or  200%  depending  on  where  the  call  be-, 
gins. 

Enter  International  Discount  Telecommunications  (IDT),  one  of  the 
most  publicized  telecom  "start-up"  companies  of  the  1990s.^  IDT 
is  the  archetypical  Light  Carrier;  it  has  no  transmission  facilities  in  the 
U.S.  or  any  other  country  and  very  little  other  hardware.  IDT's 
business  is  based  on  the  fact  that,  on  many  routes,  U.S.  international 
outbound  calls  cost  the  user  substantially  less  than  calls  in  the  other 
direction. 

For  a  monthly  line  fee,  IDT  sells  foreign  subscribers;  a  U.S.  telephone 
number  associated  with  a  dedicated  port  on  an  IDT  call  conferencing 
switch,  which  works  like  a  boomerang.  The  subscriber  calls  the  U.S. 
number  and  hangs  up  after  the  phone  rings.  IDT^s  switch  is 
programmed  to  dial-back  from  the  U.S.  to  the  subscriber's  overseas 
telephone  and,  when  the  phone  is  answered,  conference  in  a  separate 
U.S.  telephone  line.  The  foreign  caller  then  has  a  U.S.  dial  tone  and 
can  use  the  line  to  complete  a  call  in  the  U.S.  or  any  other  country  at 
U.S.  rates. 

IDT's  model  is  not  unique.  Several  other  companies  (Viatel;  Credit 
Card  Calling  Systems;  Gateway  USA;  Metromedia)  reportedly  provide 
similar  "boomerang  box"  services.  Moreover,  in  theory,  the  IDT 
model  can  be  used  to  provide  a  public  line  bridge  between  any  two 
markets  having  significant  differences  in  their  foreign  call  tariffs. 

The  public  line  telecom  bridges  between  countries  offered  by  IDT 
complement  the  private  line  bridges  now  used  by  other  Light  Carriers. 
In  terms  of  the  larger  paradigm,  these  two  kinds  of  bridges  are  the 
spokes  of  the  Light  Carrier  network;  they  route  subscriber's  traffic  to 
and  from  the  carrier's  low-cost  regional  hubs.  The  regional  hubs,  in 
turn,  are  linked  via  resold  private  lines.  Again,  see  Figure  2. 

IV.       The  Heavy  Carrier  Response:  From  Virtual  Networks  To 
Credit  Cards 

One  should  not  assume  that  Light  Carriers  will  win  the  race  to  exploit 
the  new  international  facilities  and  pricing  model  described  above.  The 
established  carriers  are  also  trying  to  adapt  the  model  to  their  own 
needs.  The  last  part  of  this  essay  profiles  sonw  of  their  initiatives. 

A.        Virtual  Private  Networks 

International  Virtual  Private  Networks  (VPNs)  are  one  of  the  Heavy 
Carriers'  primary  responses  to  the  new  economic  and  technological 
realities  of  the  I990s.^* 

A  VPN  is  a  network  within  a  network;  it  is  "logically"  separate  rather 
than  physically  so.  The  VPN  relies  upon  the  software  built  into  the 
digital  switches  and  billing  facilities  of  the  public  network  to  give 
customers  the  unlimited  point-to-point  service  and  calling  options 
ordinarily  associated  with  private  links. 

Users  access  the  VPN  via  a  domestic  private  line  to  the  i>witch  of  a 
participating  local  carrier.  The  user  can  then  adopt  a  seven  digit  global 
dialing  plan  to  obtain  two-way  connections  between  its  home  office  and 
various  overseas  sites,  suppliers  and  customers.  The  rztes  for  VPN  are 
higher  than  private  line  services  but  are  significantly  less  than  public 
Uriffs. 
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In  the  United  Slates  and,  to  a  lesser  extent  in  the  U.K.,  VPNs  have 
attracted  a  growing  number  of  corporate  users.  AT&T  and  other  major 
carriers  have  sought  to  build  on  this  demand  by  extending  their  VPN 
offerings  overseas  and,  in  so  doing,  to  migrate  the  traftic  of  some  of 
their  largest  international  private  line  customers  back  to  the  public 
switched  network. 

Why  can  global  VPN  carriers  afford  to  undercut  their  international 
tariffs  for  such  large  traffic  streams  which  although  "vir^'oally"  private 
are  also  "virtually*  public?  The  answer  is  that  international  VPNs  are 
public  services  in  terms  of  the  international  settlement  process.  AT&T 
and  its  global  VPN  partners  have  simply  agreed  to  settle  accounts  for 
VPN  designated  traffic  at  a  discounted  accounting  rate,  allowing  some 
of  the  savings  to  be  passed  on  to  customers. 

VPNs  are  also  a  compromise  in  one  other  important  respect.  The 
service  preserves  the  sovereignty  of  each  carrier's  network;  traffic  is 
handed  over  at  a  midpoint  because  each  carrier  merely  furnishes  the 
other  a  virtual  private  link;  no  physical  facilities  are  actually  leased  to 
the  foreign  carrier  or  to  the  end-user. 

The  VPN  is  thus  an  acceptable  and,  in  nuuiy  ways,  an  ingenious 
vehicle  for  bridging  the  two  service  paradigms.  VPNs  do  not  require 
new  international  facilities;  they  make  available  network  intelligence  to 
the  user;  move  carriers  down  the  road  toward  global  pricing;  place 
additional  dov/nward  pressure  on  switched  accounting  rates  and  offer 
a  valuable  service.  Their  attractions  should  not  be  underestimated. 

B.        Calling  Card  Programs 

Alternative  billing  and  call  set-up  services  provide  another  popular  way 
for  major  carriers  to  extend  their  networks  to  foreign  countries  without 
actually  doing  so. 

International  calls  have  traditionally  been  billed  to  the  terminal  where 
the  call  originates  and,  for  obvious  reasons,  national  carriers  normally 
do  not  extend  credit  to  transient  foreign  customers.  Hence,  with  the 
first  telephone  call  home,  many  foreigners  team  that  the  "global 
village"  is  in  reality  a  crazy-quilt  of  national  telephone  companies 
which  operate  on  the  pay-as-you  go  principle  in  the  local  currency  and 
undfer  local  tariffs. 

In  1989,  the  CCITT  adopted  a  set  of  new  Recommendations  (E.  1 18) 
to  widen  the  use  of  telephone  credit  cards  which  could  change  these 
quaint  national  practices  forever.^^  Some  of  the  options  which  these 
new  Recommendations  will  foster  include  the  following: 

1.  Reciprocal  recognition  of  carrier  calling 
cards« 

Telephone  company  credit  cards  today  are  company-specific.  They  can 
be  used  only  to  charge  calls  over  the  issuing  company's  network  or  for 
home-country  direct  services.  The  new  E.  118  Recommendations  look 
to  reciprocal  recognition  of  national  calling  cards.  Full  implementation 
of  this  Recommendation,  which  requires  countries  to  issue  new  cards 
and  user  identification  numbers,  is  not  expected  until  at  least  1994.  But 
several  carriers  have  already  started  service  trials  so  that  card  holders 
can  bill  both  domestic  and  international  calls  in  foreign  countries  to 
their  local  calling  cards,  (eg,  a  France  Telecom  calling  card  will  be 
accepted  by  AT&T  in  California). 

2.  Credit  card  payment  plans« 

The  new  CCITT  Recommendation  also  contemplate  the  widespread  use 
of  bank  credit  cards  for  international  telephone  service,  subject  to 
agreement  *vith  local  carriers.  In  1990,  Visa  and  Mastercard  both 
began  to  explore  these  options.  The  largest  Visaphone  and 
Masterphone  programs  rely  upon  agreements  with  U.S.  carriers  (MCI, 
Sprint).  U.S.  and  foreign  customers  of  these  companies  can  use  their 
Visa/Master  cards  to  make  domestic  and  international  calls  —  including 
home-country  direct  and  third -country  calls  —  from  almost  any 
"foreign"  state  (eg,  an  MCI  customer  can  use  a  Visa  card  to  call  from 
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Greece  to  the  U.S.  or  from  Greece  to  England).  BT  will  lii.unch  a 
similar  program  for  the  four  million  U.K.  Visacard  holders  in 

These  credit  card  programs  compete  with  carrier  calling  cards.  For  the 
consumer,  however,  the  result  is  much  the  same  —  competition.  If 
your  home  country's  international  rates  for  a  given  route  seem  too 
high,  your  credit  card  could  give  you  the  option  of  "originating"  a  call 
on  the  network  of  any  lower  priced  foreign  carrier  which  will  honor  it. 

X        Third  country  calling  proarams. 

To  complement  their  calling  card  and  credit  car»l  programs,  U.S. 
carriers  also  have  begun  to  pioneer  third-country  calling  programs. 
AT&T  and  MCI  have  been  the  most  aggressive.  These  programs  take 
the  carriers*  popular  home-counlr>'  direct  programs  one  step  further  by 
enabling  a  customer  to  use  her  calling  card  in  Country  A  to  call 
Country  B  by  first  calling  the  U.S.  and  having  the  U.S.  carrier 
complete  the  call  to  Country  B.  AT&T's  advertisements  put  it  this 
way:  "Germany  to  Hong  Kong.  Bolivia  to  Egypt.  India  to  Israel. 
These  kinds  of  phone  calls  haven*t  always  been  easy  to  make.  ...  Now 
with  an  AT&T  card,  they  can  be.  AT&T  World  Connect  Service  It's 
Got  The  Whole  World  Talking".'^" 

Other  carriers  and  regulators  are  talking  too.  One  reason  is  that  the 
U.S.  based  third-country  calling  programs  have  the  potential  for 
undermining  traditional  call  routing  and  settlement  patterns.  As  noted 
earlier,  the  1989  International  Telecommunications  Regulations 
arguably  bar  carriers  from  unilaterally  changing  call  routing  agreements 
by,  for  example,  hubbing  traffic  through  a  neatby  third  country  to 
reduce  the  cost  of  outbound  settlements.  Some  carriers  take  the  view 
that  third  country  call  plans  which  route  bilateral  traffic  (Italy  - 
Argentina)  via  the  U.S.  (substituting  a  U.S.  -  Argentina  settlement  rale 
for  the  Italy  -  Argentina  rate)»  have  the  same  impact  and  hence  should 
be  barred  absent  the  consent  of  all  the  countries  involved,  which  U.S. 
carriers  say  they  have  secured. 

Such  complaints  notwithstanding,  the  billing  mechanisms  for  these  and 
other  calling  card  services  have  been  carefully  integrated  into  the 
established  accounting  rate  system.  Third  country  direct  and  credit 
card  calls  originated  overseas  are  treated  as  outgoing  calls  from  the 
card  holder's  home  country  for  settlement  purposes.  A  home-country 
direct  call  from  Italy  to  the  U.S.  thus  leads  to  settlements  being  paid  by 
a  U.S.  carrier  to  Italcable  for  "landing"  the  call. 

The  widespread  acceptance  of  calling  cards  and  bank  cards  for 
international  telephone  service  could  be  dramatic.  As  these  cards 
proliferate,  the  tens  of  millions  of  telephone  users  who  live  in  a  'hi^^ 
price"  foreign  call  2x>nes  will,  via  country -direct  or  equivalent 
international  "800"  numbers,  have  direct  access  to  the  dial  tones  of  the 
carriers  in  "low  priced"  zones  to  complete  their  international  calls. 

The  global  ba.se  of  Visa  cards  in  1991  exceeded  280  million,  more  than 
double  the  estimated  base  of  telephone  calling  cards.  By  "nwnetizing" 
this  card  ba.se  for  telephone  service.  Visa  and  its  participating  telcos 
arguably  have  the  financial  power  to  substitute  their  international 
facilities  and  price  platforms  for  those  of  their  smaller  rivals.  Still  this 
strategy  has  its  risks. 

The  entry  barriers  are  modest.  Competition  may  develop  from  any  low 
cost  carrier  which  can  strike  a  deal  with  a  reliable  financial  partner  to 
process  the  bills  of  its  foreign  credit  card  customers.  And,  if  a  national 
carrier  is  willing  to  honor  one  company's  credit  cards,  regulators  will 
almo.st  certainly  require  it  to  accept  the  credit  cards  of  its  competitors. 

Cardphone  programs  also  risk  transforming  credit  card  issues  into 
potential  resale  competitors.  Visa  International  has  been  careful  to 
avoid  doing  business  with  resale  carriers  and  to  preserve  its  reputation 
as  a  global  business  owned  by  local  card  issuers.  But  as  the  Vi.saphone 
program  grows  in  size,  the  incentives  to  lake  a  more  direct  stake  in  the 
telecom  business  itself  could  prove  irresistible  for  some  of  the 
company's  affiliates. 
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C.  Outsourcing  Ventures 

As  the  prospect  of  ISR  draws  closer  and  the  network  management 
business  continues  to  enjoy  steady  growth,  several  major  carriers  have 
begun  to  look  mort  closely  at  getting  into  these  businesses  too.  Doing 
so  might  mean  competing  against  customers  or  long-time 
correspondents.  Yet  it  might  forestall  additional  competition  as  well  as 
providing  a  new  Light  Carrier  option  for  the  future. 

Syncordia  is  perhaps  the  best  known  "Light  Carrier"  hedge  to  date. 
Based  in  Atlanta  and  majority  owned  by  BT,  Syncordia  was  founded 
in  1991  to  provide  global  telecom  services  to  major  multinationals. 
The  company  has  candidly  described  itself  as  a  "reseller."  It's  goal: 
To  provide  "end-to-end  virtual  networks  for  intra-corporate 
communications... integrating  both  voice  and  data,"  between  the 
world's  major  business  centers.*'-' 

At  this  writing,  Syncordia  is  still  in  a  start-up  stage.  It  has  not  been 
authorized  to  engage  in  ISR  in  any  major  market.  Nor  has  it  been  able 
to  bring  in  the  French,  German  and  Japanese  partners  it  initially 
contemplated. 

Less  visible  than  Syncordia  is  the  ad  hoc  effort  of  Cable  &  Wireless  to 
tie  together  affiliates  in  the  U.S.  (CWCI),  H.K.  (HK  Telecom  Inter- 
national), the  U.K.  (Mercury),  Japan  (IDC),  the  Philippines  (Eastern 
Telecom)  and  Australia  (Optus).  The  C&W  companies  already  offer 
a  Global  VPN  serv'ice  in  competition  with  BT,  AT&T  and  KDD.  But 
although  the  C&W  group  has  a  physical  network  capable  of  providing 
end-to-end  service  among  the  Far  East,  North  America  and  Europe,  the 
individual  C&W  companies  appear  to  have  interconnected  their  national 
networks  at  arms-length.  That  is,  (2&W  group  traffic  is  picked  up  and 
delivered  under  the  same  settlement  terms  as  are  offered  to  non- 
affiliated carriers.  National  regulators  have  required  no  less. 

The  big  question  is  whether  ISR  will  change  that.  If  Mercury  and 
other  C&W  affiliates  must  resell  their  own  facilities,  will  (2&W  also 
develop  a  pan-national  resale  product,  outside  the  current  VPN  category 
to  compete  with  the  likes  of  Syncordia? 

D,  Wireless  Services 

The  potential  for  trans-national  wireless  carriers,  satellite  linked  or 
otherwise,  deserves  separate  attention.  As  yet,  cross-border  cellular 
radio  services  are  still  in  their  infancy.  However,  thanks  to  the 
pioneering  efforts  of  Bell  South,  Cable  &  Wireless  and  Inmarsat, 
among  others,  within  a  very  short  time,  innovative  financial  and  legal 
arrangements  for  international  wir  ».less  telephony  may  show  the  way 
forward  for  terrestrial  networks. 

Bell  South,  for  example,  recently  launched  end-to-end  international 
roaming  for  South  American  cellular  customers  in  other  American 
markets.  Cellular  roaming  is  also  possible  now  between  Hong  Kong 
and  neighboring  Guangdong  province  in  China.  The  1993  European 
Commission  Green  Paper  on  mobile  communications  is  also  expected 
to  break  new  ground  on  the  provision  of  cross-border  mobile  services 
within  the  Community.  Although  many  cellular  carriers  are  owned  by 
of  affiliated  with  Heavy  Carriers,  most  operators  realize  that  because 
cellular  services  have  not  grown  up  in  the  accounting  rate,  half-circuit 
world  of  terrestrial  carriers,  new  financial  arrangements  for  end-to-end 
service  might  be  created. 

The  deregulation  of  end-to-end  international  service  is  also  being 
brought  forward  by  Inmarsat's  ambitious  plan,  known  as  Project  21,  to 
offer  a  range  of  affordable  personal  mobile  communications  services, 
including  a  hand-held  satellite  phone  service,  in  the  late  1990s. 
Inmarsat,  collectively  owned  by  over  60  private  and  public  telecoms 
operators,  has  long  provided  international  telecoms  services  via 
dedicated  satellites  to  the  world's  shipping  fletits.  In  recent  years, 
Inmarsat  has  also  offered  telecoms  service  to  the  international  airline 
community  -  an  initiative  which  has  already  transformed  numerous 
trans-oceanic  jumbo  jets  into  stateless  telecoms  carriers  for  those  on 
board. 
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Inmarsat's  aeronautical  program  has  been  complemented  by  the 
introduction  of  progressively  smaller  and  more  versatile  mobile  satellite 
terminals.  In  1991,  Inmarsat  introduced  the  Inmarsat-C,  a  daU 
messaging  service  which  uses  a  briefcase  size  terminal  to  transmit  telex 
and  E-mail  information  via  satellite.  The  Inmarsat-M  terminal,  the 
worlds'  first  portable  mobile  satellite  phone,  began  service  in  1992. 
And,  in  1995  or  1996,  if  Inmarsat's  owners  can  agree  on  the  new 
generation  of  satellites  required,  Inmarsat  will  roll  out  the  Inmarsat-P 
terminal,  a  hand-held  satellite  mobile  phone  with  global  coverage  which 
will  also  double  as  a  cellular  radio  phone  where  cellular  coverage  is 
available.^'* 

As  with  Intelsat,  the  current  range  of  Inmarsat  mobile  services  are  all 
provided  via  Heavy  Carriers  and  traditional  accounting  rate  charges  or 
their  equivalent  apply.  Moreover,  ship  to  shore  and  air  to  ground 
international  satellite  services  are  typically  more  expensive  than 
alternative  shore  to  shore  links.  But  as  these  costs  fall  and  the  public 
becomes  aware  that  mobile  phones  with  global  reach  have  now  arrived 
the  old  pricing  arrangements  are  likely  to  break  down.^* 

V.  Conclusions 

This  essay  has  argued  that  the  international  telecom  service  business  is 
shifting  paradigms.  The  old  paradigm  —  nationalistic,  monopolistic, 
hardware  intensive,  tied  to  half-circuits  —  supported  the  rise  of  the 
Heavy  Carrier.  The  new  paradigm  —  multi-national,  competitive, 
software  driven,  offering  end-to-end  service  —  is  being  pioneered  by 
the  Light  Carrier. 

This  paradigm  shift  has  been  anticipated  by  other  observers.  In  1986, 
for  example,  Peter  Huber  noted  that  as  switching  costs  fell  relative  to 
transmission  costs,  competition  among  private  and  public  switches 
would  increase  and  the  pyramid-like  architecture  of  the 
telecommunication  network  would  become  more  geodesic.^  In  a 
similar  vein,  Eli  Noam  later  suggested  that  the  evolving  domestic 


network  might  be  best  described  as  a  "network  of  networks,"  public 
and  private. The  changing  structure  of  the  international  network 
reflects  these  trends. 

The  thesis  of  this  essay  is  not  that  Light  Carriers  will  soon  displace 
Heavy  Carriers  or  that  facilities  ownership  is  no  longer  important.  To 
the  contrary.  A  facilities-based  competitor  will  almost  always  be  better 
positioned  to  mount  a  more  lasting  competitive  challenge  where 
transmission  expenses  constitute  a  significant  portion  of  the  end-to-end 
service  cost. 

By  comparison,  the  profitability  of  a  Light  Carriers  will  depend  upon 
the  size  of  the  resale  margin  provided  for  in  the  price  of  leased 
facilities  and  may  be  at  risk  whenever  the  underlying  Heavy  Carrier 
reduces  these  margins.  For  that  reason  alone,  a  Light  Carrier  strategy 
based  solely  upon  arbitrage  opportunities  and  which  does  not  ofTer 
customers  additional  value,  in  terms  of  access,  billing,  service  options 
or  otherwise,  may  not  be  sustainable  over  the  long  run. 

The  evolution  of  the  international  service  industry  is  thus  likely  to  be 
marked  by  a  combination  of  Light  Carrier  and  Heavy  Carrier 
strategies.  (See  Figute  3.)  Light  Carriers  will  seek  to  gain  better 
control  over  their  long  run  costs  by  contracting  forward  for  bulk 
transmission  capacity  and  by  entering  into  Joint  ventures  with  facilities- 
based  carriers.  They  will  also  seek  to  pare  down  their  use  of  more 
costly  transmission  facilities  by  using  creative  hubbing,  routing  and 
billing  arrangements  (ie,  by  investing  in  switching  rather  than 
transmission  capacity  at  the  margin). 

Conversely,  Heavy  Carriers  will  attempt  to  meet  the  Light  Carrier 
challenge  in  the  1990s  by  leasing  instead  of  owning  capacity  and  by 
offering  their  own  brand  of  global  service.  Beyond  that,  a  Heavy 
Carrier  buy-out  of  the  more  successful  Light  Carriers  can  not  be  ruled 
out. 
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AT&T 
[largest  intemationa] 
carrier;  facilities 
limited  primarily  to  U.S.] 

BT 

[dominant  U.K.  carrier; 
few  facilities  outside  U.K.] 


C&W 
[multinational  carrier 
with  facilities  in  over 
30  countries] 


INTELSAT 
[carrier  owned  satellite 
consortium  offering  half- 
circuits  to  national  carriers] 


Electronic  DaU  Systems  (EDS) 
[private  line/data  processing 
network  manager] 


International  Discount 
Teleconmiunicatlon  (IDT);  Viatel 
[automated  international 
call-back  services] 


Fonorola  Corp.;  ACC  Corp. 
[intemationa]  private  line  resellers] 


Visa  International 
[VisaPhone  program  will  make  Visa 
a  global  calling  card  and 
potential  service  reseller] 


Syncordia 
[BT  owned  outsourcing  vendor; 
private  line  reseller] 


Infonet/BT  Tymenet 
[value-added  service  providers] 


INMARSAT 

[carrier  owned  satellite  consortium 
offering  end-to-end  international 

service  for  mobile  users; 
local  PSTN  connection  required] 

Bell  South 
[national  cellular  provider; 
international  roaming  between 
North  and  South  American 
franchises] 
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How  rapidly  and  how  far  Light  Carriers  will  be  able  to  go  in- 
establishing  themselves  and  in  securing  a  sustainable  operating  structure 
for  the  future  will  depend  largely  upon  the  regulatory  environment 
which  these  carders  face  in  the  principal  European,  American  and 
Asian  markets.  Regulation  (not  technology)  is  crucial.  A  progressive 
evolution  of  the  market  for  international  telecom  services  simply  will 
not  occur  absent  a  further  commitment  to  liberalization  in  these  key 
regions. 

The  last  two  years  has  seen  a  number  of  encouraging  steps  both 
nationally  (eg,  regarding  resale)  and  internationally  (eg,  regarding  the 
flexible  use  of  satellite  systems).  But  much  remains  to  be  done  if  the 
market  is  to  have  access  to  the  best  which  both  the  Light  Carrier  and 
Heavy  Carrier  paradigm  can  provide. 

The  paradigm  shift  described  in  this  essay  also  poses  a  fundamental 
question  for  carriers  about  their  future  strategy  and  organization.  This 
is  especially  true  for  smaller  carriers  which  are  just  beginning  to  play 
an  international  role,  whether  in  Central  Europe  or  South  East  Asia. 
Is  a  carrier's  strategy  for  international  service  based  on  the  regulatory 
and  technological  platform  of  the  1960s  or  the  1990s?  Is  the  model 
AT&T  or  EDS?  BT  or  Syncordia?  France  Telecom  or  Sovintel?  IBM 
or  Novell  and  Dell  Computers? 

We  probably  don't  know  yet  what  the  most  successful  type  of  Light 
Carrier  will  be.  As  suggested  earlier,  some  will  be  new  entrepreneurial 
efforts,  following  on  from  network  integrators.  Some  may  come  from 
the  multi-national  ventures  of  cellular  telephone  companies.  And  others 
may  be  software  driven  start-up  ventures.  In  fact,  the  chances  are  that 
the  "Apple  Computer"  company  of  the  Light  Carrier  industry  has  not 
yet  been  incorporated.  What  is  clear  though  is  that  the  old  paradigm 
is  no  longer  the  only  model  available  and  in  twenty  years  time  may  not 
even  be  the  dominant  one. 


( 1 )  .       For  a  country-by-country  review  of  the  market  for  internation- 

al switched  telephone  traffic,  see  G.  Staple  (Ed.), 
TeleGeographv  1992  (International  Institute  of  Communica- 
tions, London,  1992). 

(2)  .       Over  the  last  18  months,  British  Telecom,  DBP  Telekom 

(Germany)  and  France  Telecom  have  all  reduced  their  in 
international  zall  charges  10-25%,  with  the  greatest  reductions 
occurring  on  inter-continental  routes. 

(3)  .       See  e.g.  the  new  D.  140  Recommendations  on  Accounting 

Rate  Principles  For  International  Telephone  Services,  proposed 
in  June  1992  by  Study  Group  III  of  the  International  Telegraph 
and  Telephone  Consultative  Committee  (CCITT)  and  adopted 
in  October  1992  by  member  administrations  of  the  Internation- 
al Teleconununications  Union  (ITU).  They  provide  inter  alia 
that  "administration  should  seek  to  achieve  cost-oriented 
accounting  rates  in  an  expeditious  manner,  recognizing  that 
this  may  need  to  be  implemented  on  a  scheduled  basis  (i.e., 
"over  a  period  normally  of  one  to  five  years"]  where  the  level 
of  reduction  required  is  significant." 

(4)  .       International  Telecommunication  Regulations  (ITU,  Geneva 

1989),  Articles  1.1,  3.1,  3.3,  6.2  and  Appendix  1,  Sections 
1.1  and  1.4.  See  also  Convention  Of  The  International 
Teleconmiunication  Union  (ITU,  Geneva  1990),  Articles  29 
and  30. 

(5)  .       See  "General  Tariff  Principles  Charging  And  Accounting  in 

International  Teleconununications  Services"  CCITT  Blue 
Book,  Vol.  II,  Fascicle  11. 1,  Recommendation  D.150  (ITU, 
Geneva,  1989). 

(6)  .       See  International  Telecommunication  Regulations*  ctg^  cit,  note 

4,  at  Article  9.3. 
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(7)  .       See  eg.  Agreement  Relating  to  the  International  Telecommuni- 

cation Satellite  Organization  (Intelsat)  28  U.S.T.  3813, 
T.LA.S.  No.  7532,  Article  XIV,  and  the  companion  Intelsat 
Operating  Agreement.  For  further  discussion  of  these  restric- 
tions, see  Green  Paper  on  a  common  approach  in  the  field  of 
satellite  communications  in  the  European  Community 
(COM(90)490  final,  20.11.90),  pp.  31-32;  100-104. 

(8)  .       For  example,  the  European  Commission  (EC)  satellite  Green 

Paper,  0£  cit,  note  7,  proposes  to  abolish  the  exclusive  rights 
of  carriers  within  the  Community  as  regards  the  provision  of 
international  satellite  uplinks  and  downlinks  and  to  provide 
users  unrestricted  access  to  international  space  segment 
capacity.  Interconnection  with  the  public  switched  telephone 
network  (PSTN),  however,  may  be  restricted  by  member 
slates.  In  1984  the  U.S.  determined  that  separate  (non-Intelsat) 
international  satellite  systems  were  in  the  public  interest  and 
in  1991  committed  itself  to  the  complete  elimination  of  the 
restrictions  on  the  interconnection  of  such  systems  with  the 
PSTN  by  January  1997.  In  June  1992  the  Intelsat  Board  of 
Governors  took  a  significant  step  toward  implementing  the 
U.S.  agenda  by  agreeing  routinely  to  approve  the  use  of  up  to 
1250  64  kilobit  per  second  circuits  per  separate  satellite  system 
for  services  interconnected  with  the  PSTN.  See  Telecommu- 
nications Reports.  December  2,  1991,  pp.  14-17  and  June  22, 
1992,  p.  30.  Australia  and  the  United  Kingdom  have  also 
liberalized  the  provision  of  international  satellite  earth  station 
and  space  segment  capacity.  In  Germany,  as  of  May,  1992, 
the  Ministry  for  Post  and  Telecommunications,  has  stated  that 
satellite  network  operators  and  service  providers  may  shop  for 
satellite  capacity  from  any  member  of  Eutelsat,  Intelsat  or 
Inmarsat,  not  only  DPB  Telekom.  See  Communications  Law 
Newsletter  (Denton  International,  London)  Issue  10,  Septem- 
ber 1992,  p.  2. 

(9)  .       See  generally  Organization  For  Economic  Co-Operation  And 

Development  (OECD),  Working  Party  On  Telecommunication 
and  Information  Services  Policies  (TISP)  "International  Tele- 
communication Tariffs:  Charging  Practices  And  Procedures," 
DSTI/ICCP/TISP(91)2,  18  April  1991,  and  "Pricing  Princi- 
ples And  International  Telecommunications," 
DSTI/ICCP/nSP(91)3,  18  April  1991,  prepared  for  the  13-14 
May  1991  OECD  Meeting  of  the  Ad  Hoc  Group  of  Experts  on 
International  Telecommunications  Charging  Practices  and 
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1.  ABSntACT 


It  is  said  that  an  efficient  utilization  of  *TelecoBBunication' 
becomes  one  of  key  success  factors  to  achieve  rapid  economic 
developments.  However,  no  clear  method  to  clarify  'why  It  is  so* 
has  been  proposed  yet.  This  paper  propose  one  of  new  measurement 
method  by  paying  our  attentions  for  user's  daily  activities  more 
carefully.  and  then,  we  can  find  the  following  major  effect  of 
telecommunications  development.  i)Cost  Saving  Effect.  and 
ii)Network  Expansion  Effect. 


2.  Introduction 

This  paper  is  prepared  based  on  the  fields 
survey  in  Nepal,  conducted  by  the  ECONOMIC  BENE- 
FITS STUDY  TEAM  organized  by  the  Ministry  of 
Posts  and  Telecommunications  in  Japan  in  1991. 
The  survey  city/town  were  selected  Katmandu. 
Pokhara.  Nepalgunji,  Tulshipur  where  telephone 
service  was  supplied  without  any  constraint,  and 
Syangja,  Bandipur,  Damauli,  Kusuma,  Baglung 
where  telephone  service  was  very  recently  sup- 
plied only  to  the  Government  office,  and  PCO 
(Public  Call  Office)  in  1988. 

The  primary  objectives  which  we  selected  the 
different  type  of  cities,  where  the  simplified 
type  of  telecommunication  service  was  newly 
equipped,  were  to  compare  its  differences  of 
its  impacts  on  social/business  activities  by  the 
introduction  of  telephone  service,  very  easily. 

Since  the  Telecom  project  is  a  profit-oriented 
venture,  the  basic  objectives  of  financial 
appraisal  is  to  provide  decision  makers  with  the 
information  needed  by  them  to  judge  the  finan- 
cial viability  of  a  specific  project  they  may 
wish  to  proceed.  Thus,  the  purpose  of  the  finan- 
cial analysis  is  to  determine  whether  the  pro- 
posed investment  would  generate  a  stream  of 
future  income  sufficient  to  meet  the  minimum 
financial  return  requirements  of  the  investor 
(service  provider)  in  a  time  frame  acceptable  to 
him.  The  financial  viability  of  the  project  does 
not  given  an  accurate  indication  of  £  project's 
net  impact  on  a  country's  economy.  The  economic 
rate  of  return  measure  determines  the  economic 
merit  of  the  project  from  country's  viewpoint. 
An  acceptable  project  should  increase  national 
income.  Income  by  Itself  docs  not  create  welfare 
but  leads  to  the  consumption  of  goods  and  serv- 
ices which  can  serve  as  a  proxy  for  increased 
welfare. 


the  society.  First  opinion  is  that  Telecom, 
investment  size  should  be  reduced  as  much  as 
possible  since  its  benefits  will  be  arisen  to 
only  the  certain  class  in  the  society  like  an 
privileged  classes,  and  its  investment  tends  to 
concentrate  on  large  cites.  On  the  other  hand, 
there  are  few  measurable  benefits.  Thus,  nega- 
tive benefits  will  become  large  enough  to  sup- 
port less  investment  priority  given  to  Telecom 
sector.  Second  opinion  is  that  Telecom  sector 
should  be  developed  In  line  with  the  market 
needs.  Third  opinion  is  that  Telecom  investment 
should  be  more  accelerated  than  other  sectors, 
since  the  benefits  of  modern  technology  will 
bring  large  enough  to  effect  on  the  various 
human  activities  effectively. 

To  find  an  answer  of  the  above  discussions,  we 
should  provide  an  proper  study  framework  of 
benefits  measurement,  and  accumulated  data  to 
describe  the  role  of  Telecom  in  social  infra- 
structure, business,  and  people's  daily  life 
quantitatively. 

The  cost  and  benefits  to  be  incurred  by  the 
project  implementation  shall  be  classified  as 
follows : 


Cost 


Benefits 


User 


Subscription  Fees     Economic  Benefits 
Monthly  Rental  Fees 
Call  Charges 


Service  Investment  Costs 
Provider  Maintenance  Costs 

Operation  Costs 

Taxes 

Society  Subsidy 

&  Investment  Cost 

Government 


Financial  Revenue 
Subsidy  from  the 
Government 


Taxes  from  the 
and  Users 
Increases  In  GDP 


However,  in  the  past,  the  telecom  economist 
could  not  provide  an  proper  investment  criteria 
to  the  decision  maker  to  guarantee  fruitful 
Investment  results. 

In  genera],  there  are  three  different  opinions 
to  decide  the  size  of  the  telecom,  investment 
according    to  the  role/functions  of    telecom  in 


The  economic  benefits  can  be  measured  by  paying 
our  attentions  for  the  aspects  of  either  the 
users  benefits  ,  the  society's  income  such  GDP. 
or  the  Government  taxes  increment  due  to  the 
company's  profit  increases  with  Telecommunica- 
tion development. 

Consumer  surplus  analysis  is  a  convenient  method 
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to  measure  user's  benefits  by  analyzing  the 
user's  willingness  to  pay  for  the  telecommunica- 
tion services.  If  we  assume  that  the  rational 
individual,  household,  office  workers,  and 
official  workers  shall  behave  to  lower  the 
amount  of  payment  for  the  services  than  the 
benefits  receiving  from  the  services,  the  dif- 
ferences from  the  received  benefits  and  the 
payment  for  the  charges  is  called  'Consumer 
Surplus' . 

According  to  the  book  titled  "Telecommunications 
and  Economic  Development"  published  by  World 
Bank,  there  are  three  measurement  method  for 
Consumer  surplus,  that  is,  i)Prlce  Change  Meth- 
od, ii)Best  Alternative  Method,  iii )Expenditure 
Method.  The  price  change  method  is  to  analyze 
the  change  of  the  consumption  {traffic  volume) 
on  the  price  (tariff)  change.  If  the  demand  is 
sufficiently  fulfilled  by  the  supply  every  year, 
we  can  find  the  real  meeting  point  on  the  demand 
curve.  However,  we  can  also  measure  the  partial 
volume  of  consumer  surplus  on  the  supply  curve. 
The  best  alternative  method  is  to  analyze  the 
cost  comparisons  among  the  available  media.  The 
expenditure  method  is  to  analyze  the  actual 
expenditures  incurred  in  the  process  of  communi- 
cation activities. 

However,  this  approach  still  does  not  explain  us 
how  to  aggregate  total  benefits  for  telecommuni- 
cation developments,  and  does  explain  only  one 
aspect  at  one  moment  since  this  is  not  discussed 
communication  structure/behavior,  and  its  real 
cause  results  relationship  with  economic  activi- 
ty. 

3-  Proposed  Method  of  Ncasureicnt 

Telecommunication  is  one  of  the  communication 
media  which  can  make  available  to  communicate  at 
direct  dial  line  (at  distant  areas  at  once). 
Telephone  Is  one  of  the  telecommunication  media 
and  widely  accepted  as  a  both-ways  personal 
communication  media. 

Information  has  been  widely  recognized  as  a 
fourth  element  of  production  following  after 
capital,  labor,  and  land.  Its  efficient  utiliza- 
tion becomes  one  of  key  success  factors  to  hold 
a  dominant  position  in  competition.  Media  are 
means  of  exchanging  information.  Its  value 
should  depend  on  the  value  of  information,  and 
usage  cost.  The  advancement  of  the  media  itself 
Increase  the  value  of  information  through  the 
sales  or  income  increase.  The  sophisticated 
media  can  functions  to  deepen  Information  con- 
tents, and  expand  number  of  nodes  to  networking 
society  more  closely.  Impact  on  the  telecommuni- 
cation can  be  classified  largely  into  the  net- 
work (expansion)  effect,  and  the  efficiency 
improvement  on  the  communication  behavior 
through  the  transition  of  the  media  use  (the 
cost  saving  effect). 

Network  liiffcct  Is  that  expanding  communication 
nodes  can  be  attained  by  Telecom  projects,  which 
moans  the  Increment  of  the  accessibility  to 
social  services,  business  services,  and  etc, 
which  we  have  not  been  able  to  communicate  in 
the  past.  This  effect  include  the  'Value  Accel- 


eration Effect'  or  'Value  Linkage  Effect'.  These 
effect  can  be  measured  with  'Time  Value'  only  if 
we  can  clarify  information  flow  from  dally 
activities. 

Cost  Saving  Effect  is  that  more  efficient  utili- 
zation of  media  for  the  present  communication 
matrix  will  be  achieved  through  the  media  choice 
mechanism.  This  will  results  in  the  saving  of 
communication  expenses  realized  by  the  internal- 
ization of  trading  cost.  We  should  measure  this 
effect  by  the  amount  of  cost  savings  If  sales 
amount  is  the  same  as  that  'Without  the  project' 
and  by  the  increment  of  profits  If  communication 
expenses  is  the  same  as  that  'Without  the 
project ' . 

In  short,  the  cause-effect  relationship  between 
economic  activity  and  communication  activity  are 
summarized  as  follows; 

Activity  Level       Effects    Measurement  Model 


Economic  Activity 

Information  Activity 

I  f  Network— I—  Generation  Model 

I  k          Effects  Communication 

^  I  Traffic  Model 

Communication  Activity 

I  Ise         Cost          Media  Choice  Model 

^  (  Saving 

Telecommunication  Effect 

Information  activity  will  be  increased  larger 
than  economic  activity  since.  In  general,  the 
economy  will  shift  toward  "information  society" 
as  the  development  is  proceeded.  An  Increases  of 
Information  activity  will  expand  communication 
activity  in  its  frequency,  contents,  and  nodes. 
In  its  process,  an  efficient  communication  media 
such  as  telecommunication  will  be  deployed  more 
due  to  technology  development.  On  the  other 
hand,  the  advancement  of  telecommunication 
technology  will  bring  backward  to  more  efficient 
communication  activity  through  the  coordination 
of  media  deployment  (media  choice).  As  the 
results  of  It,  economic  activity  will  be  In- 
creased. 

In  the  past  20  years,  Japan  experienced  that  the 
volume  of  foreign  movement  flow  Increased  14 
times  larger  In  human  trip,  18  times  in  goods, 
44  times  in  information  through  telecommunica- 
tion media.  In  particular,  both  human  trip  and 
information  flow  seems  to  be  increased  larger  in 
movement  frequencies  than  distance.  The  incre- 
ment rate  of  telecommunication  expenses  in  total 
household  expenses  Increased  4%  in  1987  from  1% 
in  1970,  though  others  including  travel  expense 
was  1  to  2%.  Role  of  telecommunications  was 
changed  a  lot  for  both  business  and  residential 
users . 

Telecom  projects  promote  the  development  of  the 
media  in  volume  and  functions,  which  will  change 
information  activities.  These  changes  can  be 
assessed  by  the  changed  volume  of  the  sales,  or 
profits  increase,  as  direct  economic  benefits, 
caused  with  Telecom  projects  through  the  produc- 
tion activities  changes  such  as  goods  production 
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and  Boney  flow. 

The  following  shows  the  conceptual  flow  to 
measure  benefits. 

Daily  Activities 

Clarifying  Information  Activity 


4 

Nodes 
Present  Communica 


Communication  Volume 

tion  Mal^rix 

  Telecom  Project 


Changes  in  Information  Activities 
(Efficiency  in  Behavior , saving  time, elimination 
of  distance) 

a  i  4^ 

Changes  in  Changes  in    Changes  in 

Information  Nodes  Information 

Contents  Volume 

^  4^  >^ 

Changes      in     Communication  Matrix 

Changes  in  Daily  Changes  in  Production 

Activities  I  I 

Reduction  in         New  Products  New  Markets 

Intermediate  >^  ^ 

Goods  &  Service  Increase  in  Sales 

a  ^ 

Increase  in  Profit 

We  begin  to  define  the  beneficiary  area/people 
and  collect  data  worthwhile  to  be  assessed  for 
forecasting  the  future  economic  benefits.  Then, 
we  should  build  a  model  showing  the  following 
figure,  which  are  composed  of  Communication 
Generation  Model.  Communication  Distribution 
Model,  and  Media  Choice  Model  (Modal  Split 
Model ) . 

Defining  Beneficiary  Area/Person 
Zoning  Area  >  Media  Facility  Survey 


Area-wise  Data  Sample  Data 


Media  Provider 


^  ♦  * 

Finding  Patterns    Finding  Finding 
of  Communication    Media  Choice  Distribution 
in  Volume  &                 Mechanism  Patterns 
Contents  '  \  ' 


Defining  Unit  Value 
of  Communication 


Present  Communi- 
cation Matrix 


Kieneration 
Model 


Media  Choice 
Model 


Distribution 
Model 


^>    Future  Unit  Value 
of  Communication 


Future  Communication 
Matrix 


Expected  Benefits 

At  first,  the  many  sample  data  concerning  each 
individual  and  office  shall  be  collected  by 
inquiries  or  questionnaire  survey  to  prepare  the 
present  communication  patterns  by  different 
categories,  which  shows  the  generation  and 
distribution  patterns  of  communication.  Then,  we 


will  build  the  three  various  kinds  of  informa- 
tion activities.  Next,  we  will  build  the  three 
models  by  combining  the  area  data  with  the 
traffic  data  to  forecast  the  benefits. 

4.  Model  Building  Results 

(1)  Traffic  Generation  Model 

As  a  results  of  the  survey,  the  following  Tele- 
phone Traffic  Generation  Model  was  formulated. 

log(T/Pop)    =    28.035    *    1.284»log(RGDP/Pop)  - 

(2.69) 

14.896»log(P)  -  2.54* (Sup. Dummy) 
(-4.34)  (5.79) 
=  0.93.  (T-value) 

here, 

T/Pop      :No.  of  Outgoing  Traffic  at  PCO  in  1991 
per  100  District  Working  Population 

RGDP/Pop: Estimated    District    GDP    per  Working 
Population 

P  :Average  Call  Charge  per  minute  for  All 

Available  Call  Destinations 
Sup.Dummy:!  for  the  city/town  where  the  supply 

of  telephone  is  restricted.  0  for 

no-restrictlon- 

This  model  shows  that  when  district  GDP  per 
working  population  increase  by  1%»  annual  tele- 
phone traffic  per  100  working  population  in- 
crease by  1.284?J.  Thus,  the  city/town  has  higher 
GDP,  higher  traffic  will  be  generated.  Since 
call  charge  has  a  negative  correlation  with  the 
traffic,  1%  reduction  of  average  call  charge  can 
bring  to  14.896%  increase  of  traffic  volume.  It 
is  noticeable  that  the  variable  P  is  the  average 
call  charge  for  all  available  destinations, 
though  the  price  (call  Charge)  effect  seems  to 
be  great.  The  negative  value  of  the  supply  dummy 
means  a  lower  traffic  frequency  where  the  supply 
of  telephone  is  restricted. 

(2)  Traffic  Distribution  Model 

As  the  same  method  applied  in  the  above,  the 
following  traffic  distribution  model  is  ob- 
tained. 

log(Tij)=-24.845-2.979»log(P)+2.183»log(Popj)+ 
(11.7)  (6.7) 
1 . 028* log ( RGDPi ) - 1 . 797* ( Sup . Dummy ) - 
(2.8)  (4.1) 
0 . 643* ( Bandl pur ) - 1 . 004* (Daraaul i ) 
^    (1.4)  (2.2) 
R^  =  0.72 

hert., 

T     :No.  of  Outgoing  Call  from  the  i-aroa  to 

the  j-area  at  PCO  in  1991 
P     .Call  charges  per  minute  from  the  i-area  to 

the  j-arca. 

PopjrWorking  population  in  the  J-area(zone) . 
RGDPi:The  i-distrlct's  GDP 

Sup.Dummy:!    for  with  supply  constraint,    0  for 

without  supply  constraint 
B<?.ndipur,   Damauli   Is  1   for  area  dummy,   0  for 
not. 

This  model  shows  that  traffic  frequency  increase 
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2.18%  and  1.03%  when  zone  population  of  call 
destination  increases  U.  and  district's  GDP 
increases  1%,  respectively.  Since  call  charge 
has  a  negative  correlation,  1%  increases  of  call 
charge  will  decrease  2.98%  of  traffic  frequency. 
The  negative  value  of  supply  dummy  means  a  lower 
traffic  frequency  in  the  case  with  supply  con- 
straint. 

(3)  Traffic  Generation  Model  from  Questionnaire 
Data 

Traffic  generation  models  are  formulated  from 
questionnaire  data  for  Baglung  and  Kusuma  towns 
in  the  following. 

For  Baglung 

log(T)=1.26-0.58»log(P)+0.16»log(S)+0.26»log(Y) 
(8.2)  (2.9)  (3.9) 

-  0.075»log(D)  +  0.29»Dumay 
o  (-1.5)  (2.0) 

=  0.72 

For  Kusma 

log(T)=4.69-0.75»log(P)+0.018»log(S)»log(Y) 
(9.0)  (3.8) 
-0.48»log(D) 
(3.9) 

r2  =  0.86 

here. 

T:No.  of  traffir  per  month 

P:The  ratio  of  call  charges  expenses  and  number 

of  traffic  per  month 
S:User's  sales  amount  per  month 
Y:User's  monthly  income 

D:Distance  in  km  from  user's  place  to  PCO  office 
D:l    for  those  who  engage  in  trade    business,  0 
for  others 

These  models  show  that  traffic  increases  by 
0.16%,  and  0.26%  when  sales  amount,  and  income 
increase  1%,  respectively  in  Baglung.  while 
traffic  increase  0.018%  when  either  sales  or 
income  increases  1%  in  Kusma.  Thus,  those  who 
have  higher  sales  amount  or  income,  tends  to 
generate  higher  telephone  call  frequency.  This 
justify  the  assumptions  of  that  traffic  call 
frequency  for  business,  and  private  purpose  have 
positive  correlations  with  sales  amount  and 
income,  respectively.  Since  call  charge  has  a 
negative  correlation  with  the  traffic.  1%  reduc- 
tion of  call  charge  can  bring  to  0.58%  for 
Baglung  and  0.75%  for  Kusma  increase  of  traffic 
frequency.  In  addition,  the  variable  D  has  a 
negative  correlation  with  traffic  frequency  for 
both  towns.  Thus.  1%  reduction  of  this  figure 
will  bring  to  0.075%  increase  for  Baglung  and 
0.48%  for  Kusma.  The  positive  value  of  the  trade 
business  dummy  means  a  higher  traffic  frequency 
for  trade  business  people  than  others  in  Ba- 
glung. It  is  noticeable  that  a  negative  value  of 
the  distance  variable  for  both  formulas  means 
the  evidence  of  "  the  supply  constraint"  ana- 
lyzed in  the  previous  sections.  That  is,  a 
distance  is  a  kind  of  cost  incurred  to  user's  In 
the  negative  form  for  traffic  frequency,  and  the 
thing  happened  by  the  supply  constraint  result  a 


traveling  forced  to  user  for  telephone  call. 
Consumer's  surplus  are  calculated  as  under.  The 
figures  are  averaged  for  the  relevant  sample 
users. 

Both  analysis  shows  the  same  results  that  the 
value  of  Baglung  obtained  higher  than  that  of 
Kusma.  Both  trade  and  agricultural  people  stay 
far  away  from  PCO  on  average,  and  thus,  spend 
more  total  expenses  in  Baglung.  Thus,  since 
Kusma  Is  located  between  the  second  largest 
city,  Pokhala  and  isolated  hilly  town.  Baglung, 
and  major  transit  point  of  goods  and  mountain 
traveler  (trekker),  distance  is  not  greater,  and 
surplus  amount  is  less  than  that  of  Baglung. 
which  correspond  to  the  value  of  coefficient, 
-0.58  and  -0.75  in  P  and  -0.075  and  -0.48  in  D 
obtained  from  both  formulas.  Since  both  coeffi- 
cient in  Kusma  is  greater  than  that  in  Baglung, 
users  in  Kusma  is  more  elastic  to  prices 
(costs).  This  means  that  Kusma  is  more  advanced 
town  and  has  other  alternative  communication 
media  than  Baglung. 

(4)  Traffic  Distribution  Model  from  Question- 
naire Data 

Traffic  distribution  models  for  Baglung  and 
Kusma  are  formulated  from  questionnaire  data  in 
the  followings.  Questionnaire  data  were  classi- 
fied Into  six  categories  such  as  international 
call,  capital  call,  zone  center  (province  capi- 
tal) call,  district  capital  call,  other  village 
call,  and  local  call.  Thus,  the  share  (%)  model 
of  traffic  frequency  is  formulated  in  the  fol- 
lowing logit  type  model. 

log(P/(l-P)  =  a  +  bS 

here, 

PiProbability  (Share)  of  traffic  frequency 

for  each  destination 
S: Sales  amount 

This  model  shows  that  the  size  of  sales  amount 
explains  the  share  of  traffic  frequency. 

V 

In  Baglung.  traffic  frequency  shares  for  all 
destination  will  increase  as  sales  amount  in- 
creases, though  their  coefficient  vary  and  is 
greatest  in  the  share  for  regional  center 
(i.e. .Pokala)  destination,  and  least  in  the 
share  for  capital  destination  (i .c. , Katmandu) . 
This  result  is  correspond  to  the  interview 
survey.  In  kusma,  the  formulated  results  shows 
that  correlation  coefficient  is  low  except  that 
for  international  destination.  Two  shares  for 
regional  center  and  district  capital  have  nega- 
tive correlations.  Theses  results  correspond  to 
such  Kusma's  characteristics  as  trekkers'  trans- 
it point,  and  many  mercenary  in  foreign  coun- 
tries to  go  to  work. 

(5)  Media  Choice  (Modal  Split)  Model  from  Ques- 
tionnaire Data 

Modal  split  models  in  transport  traffic  estima- 
tion will  be  classified  into  for  forecasting. 
i)applying  the  present  modal  shares  obtained 
from  a  field  survey.  1 1 )estimating  a  modal  split 
formula  with  such  generalized  cost  variables  as 
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tariff  charges,  or  travel  time  differences. 

Media  choice  models  for  Baglung  and  Kusma  are  as 
under.  These  model  also  formulated  in  a  logit 
type.  Media  are  classified  into  'travel  by 
himself*,  'postal  service*,  and  'others  such 
sending  messenger  froK  this  questionnaire  data. 
Data  were  obtained  by  giving  questions  to  user 
**When  telephone  service  had  not  been  available, 
what  present  percentage  of  telephone  calls  would 
have  been  replaced:  travel  to  call  destination, 
use  the  postal  service  instead,  use  other  alter- 
native means  (e.g. .messengers) .  not  make  contact 
at  all**. 

log(P/(l-P))  =  a  ♦  bXl  ♦  cX2  ♦  dX3  ♦eX4  ♦  Dununy 
here, 

P: Probability  (share  )  of  media  use  in  frequency 

without  telephone  service. 
XltShare  of  call  destination  to  capital,  greater 

communication  needs  to  capital 
X2:Share    of  call  destination  to  district 

capital,      greater    communication    needs  to 

district  capital 
X3:Share  of  *  negotiation'  call  content,  greater 

complicated  communication  needs 
X4:User's  cost  differences  obtained  by  dividing 

call  charge  expenses  with  media  use  expenses 

per  time 

Dummy: Profession/sector,  trade  people  dummy  or 
agricultural  people  dummy 


Baglung 


a 


Dummy 

Agricu- 
e    Trade  Iture 


0.50 


Travel-2.51  -3.91    -      2.96  13.88  - 

(2.9)  (2.2)(3.0) 
Post    -0.56  -0.74  -2.6  1.59    0.02    -  -0.36  0.48 

(3.0)  (1.6)(1.1)(1.0)  (-1.0) 
Other  -0.43  -4.4      4.4  -0.9    3.1  0.16  0.79 

(4.2)  (6.4)(4.0)(1.3)(1.0) 


Kusma 


Dummy 

Agrlcu- 

a       XI     X2     X3     X4  Trade  Iture 


Travel  -1.5 

Post      -0.12  -0.11  0.44 

(4.9)(6.4) 
Other    -54.7  -1.2  3.56 
(2.3)  (1.8) 


0.30 
(0.8) 


13.9  52.5 
(2.8)(2.0) 


1.95 
(2.4) 

2.78 
(3.1) 

34.61 

(1.5) 


0.42 


0.84 


0.99 


In  Baglung,  those  who  select  higher  share  in 
'travel  by  himself*  means  of  communication 
instead  of  telephone  service,  tends  to  have  a 
loss  communication  need  for  the  capital  destina- 
tion, and  requires  more  complicated  call  con- 
tents such  as  *nopotiat ion' .  The  positive  value 
of  cost  diffcronccs  shows  a  lower  share  when 
travel  cost  is  increased.  Those  who  select 
hlffhor  share  in  *postal  service'  moans,  tends  to 
have  a  higher  communication  needs  to  country- 
side since  both  the  variables  of  capital  and 
district  capital's  value  show  nopativo  sipn.  and 
a  higher  complicated  call  content.  Those  who 
select  hipher  share  in  'other  means',  tends  to 


have  more  communication  needs  for  district 
capital,  and  a  less  complicated  call  contents. 

In  Kusma.  the  share  In  'travel  by  himself*  has 
only  the  cost  difference  variable,  while  the 
share  in  'postal  service*  has  no  relation  with 
the  cost  difference  variable,  and  a  positive 
relation  with  call  destination  to  district 
capital.  Those  who  select  higher  share  in  'other 
means*,  tends  to  have  more  communication  needs 
for  district  capital. 

The  above  evidences  proved  from  the  models  are 
summarized  as  under. 

Alternative  Possibility  of  Telephone  Call  in 
Baglung 


Item 


Travel 


Post 


Other 


Destination  Near  City     Country        Near  City 
Contents       Complicated  Complicated  Simple 
Profession  Lower  in       Higher  in 

Agriculture  Trade 
Cost  Large  Less  Medium 

Difference 

5.  Notes  for  Application  of  Proposed  Method 

(1)  Difference  Between  Generation  Model  and 
Distribution  Model 

The  estimated  results  should  be  applied  accord- 
ing to  the  following  way.  If  tlie  nodes  are 
classified  such  A,  B,  C,  D  as  follows,  the 
generation  model  Is  to  estimate  the  total  node*s 
values  such  nodes  A's  total;  100%,  and  the  dis- 
tribution model  is  to  estimate  each  share  amonj? 
each  nodes  *s  total  value,  lil<e  share  value 
between  A  and  B;3%,  between  A  and  C;5%. 

Nodes 

A     B     C      D    E    Total (ifc) 


A  2 
B 
C 
D 


Total 


6  7 


100 


G.  Total 


(2)  Differences  of  Models  built-up  from  Statis- 
tical Data  and  Questionnaire  Data 

Since,  in  general,  statistical  data  provided 
from  common  careers  are  agnregated  as  a  regional 
data,  que.  t lonnai re  survey  should  be  conducted 
to  collect  individual  traffic  data.  Regional 
data  do  not  tell  us  exact  corajounication  behavior 
at  micro  viewpoint.  Once  we  understand  it,  a 
cross  chocl<  of  both  traffic  data  are  needed  for 
Model  Building. 

(3)  Media  Choice  Model 

The  reasons  why  Katmandu  businessmen  choose  each 
media  for  communication  *orc  summarized  from 
questionnaire  data  as  follows; 


For  Telephone 

Media      Easy  Hurry  Convenient  Quick  Total 

Responses 


Telephone    2  2 

Telephone 

Total  3  3 


25 
27 


32 
36 


For  Trip 
Media 


Courtesy    Complicated  Total 


Trip  2  3  5 

For  Mail  or  Messenger 

Media     Material    Need  Cheap    Not  Total 
to  Send  Hurry 


Total 


13 


21 


Among  total  62  samples  businessmen,  32  was  de- 
ployed subscribed  telephone,  20  mail,  and  5 
trip.  Main  reasons  for  telephone  is  "convenient, 
"complicated"  for  trip,  and  "cheap"  for  mail. 
Thus,  If  "convenience"  reasons  can  be  measured 
by  time  like  access  time/distance  to  media,  both 
media  can  be  compared  with  cost  differences 
since  time  can  be  converted  to  the  monetary  term 
like  hourly  wages.  Thus*  we  should  find  fac- 
tors/reasons to  choose  media  for  sample  people 
by  questionnaire  survey  as  much  as  possible. 

Media  choice  model  assumed  that  there  exist 
plural  media,  and  several  factors  to  deploy  an 
certain  media.  Communication  media  have  not  only 
substitutional  relation  but  supplementary  rela- 
tion. That  is,  to  exchange  information,  there 
are  many  cases  when  several  media  needs  to 
deploy  at  one  communication,  and  there  are  some 
media  which  utilize  as  a  supplementary  functions 
to  make  communication  more  effective. 

Though  many  supplementary  combinations  among 
media  are  considered,  we,  this  time,  assume  the 
following  three  cases;  i)telephone  call  and 
human  trip  movement,  for  example,  asking  by 
telephone  an  convenient  time/place  to  visit. 
ii)telephone  call  and  goods  movement,  for  exam- 
ple, instructing  by  telephone  call  for  the 
shipment  of  goods,  and  iii)  independent  tele- 
phone call,  in  other  words,  no  generation  human 
trip/good  movement  coincidentally.  The  question- 
naire data  are  summarized  as  follows; 

Media        Human    Goods       Human  Nothing  Total 
Trip    Movement  &Goods 


Telephone      17  2 
Telephone  1 
Total  27  6 


17 


10 


31 
1 

60 


Subscribed  telephone  call,  sharing  45%  (27  to 
60)  of  total  samples,  g:onerate  human  trip  move- 
ment 00%  (17  to  31),  and  supplementary  rela- 
tion's call  shares  as  large  as  71%.  On  the  other 
hand,  independent  telephone  call  ,  that  is, 
substitutional  relation*s  call  shares  only  2d%. 
Thus,  telephone  is  to  he  deployod  mainly  to  make 
human/goods  movement  more  offoclivo.  Since 
subsl i lut ion    and    supplementary    relation  are 


coexisted,  it  is  difficult  to  find  an  actual 
degree  how  far  telephone  call  contribute  to  nake 
communication  efficient. 

6,  Further  Dcvelopaent  of  the  Proposed  Method 

For  understanding  the  relation  between  economic 
activity  and  communication  activity,  we  should 
further  research  i)  the  relation  between  busi- 
ness working  hours  and  its  production,  ii)  the 
relation  between  business  working  houis  and 
communication ,  since  communication  and  economic 
activity  is  not  directly  correlated  with  each 
other.  This  relation  can  be  defined  only  through 
working  hours. 

Human  activity  is  limited  to  24  hours  a  day,  and 
spend  its  time  more  for  business  to  produce 
nation's  wealth.  If  we  classify  working  hours 
into  in  detail,  Japan  experienced  that  telephone 
call  hours  increases,  instead  of  the  reduction 
of  trip  out  office  hour  for  communication,  which 
indicates  the  substitutional  effect  of  telephone 
call  among  communication  media  (cost  saving 
effect).  And  we  may  imagine  that  the  reduced 
time  for  communication  should  be  utilized  more 
for  productive  activity. 

As  economy  develop  toward  "information  society", 
the  share  of  tertiary  sector  increase  in  GDP  as 
well  as  working  populatior.  ,  and  at  the  same 
time,  office  workers  will  shift  their  working 
hours  from  "direct  work"  hours  to  "thinking 
(brain)  work"  hours,  or  communication  hours. 

Therefore,  if  we  succeed  to  find  proper  cause- 
effect  relationship  between  an  change  of  workin7 
hours  and  communication  level  such  as  an  change 
of  nodes,  contents,  and  frequencies,  we  can 
apply  its  results  to  national/regional  level 
from  corporate  level  very  easily  since  it  is 
easy  task  to  clarify  the  relationship  between 
office  working  hours  and  corporate  profit  level, 
and  then,  the  relationship  between  corporate 
activity  results  and  its  Industrial  GDP  by 
referring  the  past  experiences  of  developed 
countries . 

Economy  develop 

4- 

Change  Job  Specification 


Clerk 


-^1 


I  I  More 


Lower  Middle  IClerical  r— '  I  I  Communication 

Middle  >jWork       iThinklngI  IHigh 

Upper  Middlel   i — 'Work       I  [Productivity 

Top  -^l         (  IIHlgh  Salary 

'  '  '^High  Profits 

0%    Hours  Share  100% 

Important  thinp:  is  how  to  define  average  figures 
of  communlcat  ion  level  for  each  categorized 
workers  by  classifying  Into  section,  status, 
industry  category  through  the  fol lowing  model 
bui Iding. 

Communic^at ion  Level  =  r(work  hours,  etc) 

The  first  model  from  questionnaire  data  in 
Katmandu  office  worker  was  built  as  follows; 
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log(T)=-1.116*1.183»log(Ch)*1.026»log(CWh)* 
(1.64)  (2.23) 
0.4096»loi:(TWh) 
(0.83) 

R^=0.5 


media  for  higher  ranked  workers  who  contribute 
their  corporate*s  profits  greater  than  other 
workers,  and  thus,  higher  hourly  salaries  (time 
value)  will  be  paid. 


here, 

T  iTelephone  Call  Frequencies  per  Month 
Ch  iCoamunication  Hours  Share(\)  per  Day 
CWhiClerlcal  Work  Hou.s  Share(\)  per  Day 
TWhiThinking  Work  Hours  Share(\)  per  Day 

This  model  shows  that  when  Ch  increases  by  1%, 
monthly  telephone  call  increases  by  1.18\.  1% 
Increase  of  CWh  will  increases  1.03\.  Increases 
of  TWh  will  increase  only  0.41%.  Thus.  Communi- 
cation hours  share  is  most  sensitive  to  tele- 
phone call. 

Questionnaire  survey  sheet  were  designed  to  ask 
"Your  status  in  the  office"  and  "Your  section". 
The  results  of  the  model  formation  according  to 
them  are  as  under; 

For  office  worker  in  the  ''administration  sec- 
tion" , 

log(T)=-8. 392+2. 989*log(Ch)+1.241*log(CWh) 
(3.59)  (2.55) 

r2=0.56 

For  office  worker  in  the  status  of  "administra- 
tive staff", 

log(T)=-8. 863+2. 762*log(Ch)+1.503*log(CWh) 
(3.59)  (2.64) 

r2=0.71 


In  the  second  model,  1%  Increase  of  Ch  will 
increase  2.99%  of  T,  which  is  the  largest  value 
among  three  models.  This  Indicate  that  adminis- 
trative section  has  the  largest  sensitive  value 
to  telephone  call  since  it  include  management 
staff,  who  obtained  both  the  largest  communica- 
tion hours  and  telephone  call  frequencies  than 
other  workers. 


The  monthly  frequencies  per  worker  to  utilize 
each  media  by  worker's  status  In  office  are 
summarized  as  follows. 

Media        Mana-  Sped-  Admlnis-  Other  Average 
gment  alist  tration 


Telephone  433 
Telephone 
Receiving 
Average  274 


155  151 
94  99 


107  201 

50  50 

50  50 
56 


We  may  Imagine  that  management  staff  owned  tele- 
phone to  communicate  outside  office  as  their 
personal  use,  and  administrative  staff  spend 
their  lime  more  for  communication  deploying  with 
other  media,  from  the  fact  that  management 
staff  use  telephone  most,  and  administrative 
sta/r  use  mail  most,  and  other  use  someone's 
telephone  including  receiving. 

The  following  fact  is  a  clue  to  find  measurable 
benefits  of  telecommunication.  This  is  that 
telephone  will  deploy  more  frequently  than  other 
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1 .  ABSTRACT 


Successful  missions  have  been  undertaken  for  the  export  of 
software  engineering  services  from  developing  countries  to 
developed  countries  on  behalf  of  the  United  Nations  International 
Trade  Centre  UNCTAD/GATT  (ITC),  as  part  of  a  regional  project  of 
Technical  co-operation,  financed  by  the  United  Nations 
Development  Programme,  and  executed  by  ITC.  In  particular 
telecommunications  companies  and  systems  integrators  have  a  need 
to  outsource  to  the  developing  countries  for  software. 


2.  INTRODUCTION 

2.1  UN   ITC  REGIONAL  PROJECT 

A  United  Nations   International  Trade 
Centre    (ITC)    regional   project  on  the 
development  of  trade  and  cooperation  in 
tec   nical  consultancy  services  among  ten 
developing     countries  in  the  Asian  and 
Pacific  region,    namely  Bangladesh,  the 
People's  Republic  of  China,  India, 
Indonesia,   Malaysia,   Pakistan,  the 
Philippines,   Singapore,   Sri  Lanka  and 
Thailand,   was  initiated  at  the  beginning 
of  November   1989.   This  was  the  first 
phase  of  a  three-year  project   to  assist 
developing  countries  to  improve  their 
foreign  exchange  earnings  through 
expanded  exports  of  technical 
consultancy  services.     The  regional 
project  was  financed  by  the  United 
Nations  Development  Programme  (UNDP). 

2.2  OVERVIEW 

This  paper  covers  the  results  of  two  ITC 
missions  which  came  under  the  regional 
project;   one  mission  was  to  sell 
Philippine  software  services  and 
products  to  European  and  North  American 
companies  which   included  meetings  at 
Telecom  91,   and  the  second  mission  was 
to  sell  Sri  Lankan  software  services  and 
products  to  companies  in  Australia, 
Japan,    the  Philippines  and  Malaysia. 

The  responsibilities     of   the   ITC  will  be 
explained  and  how  it   is  jointly  managed 
and   funded  by  the  General   Agreement  on 
Tariffs  and  Trade   (GATT)    and  the  United 
Nations  Conference  on  Trade  and 
De ve 1 opmen t    ( UNCTAD ) . 

The  contribution  of  the  software 
industry  and   related   industries  in 
information  technology  to  the  positive 
balance  of   trade  of   the  developing 
countries  are  discussed.  Recommendations 
are  made  as  to  how  to  make  the  software 
export   industry  a  success  for  developing 
countries.   The   focus  will   be  on  the 
Philippines  as  an  example. 

3.  THE   INTERNATIONAL  TRADE  CENTRE  (ITC) 

It  is  a  known  fact  that  foreign  trade  ir. 
a  necessity   for  economic  growth  in 


developing  countries.   Exporting  provides 
the  foreign  exchange  necessary  to  obtain 
essential  basic  needs  for   the  population 
and  for  the  development  of   the  country 
such  as  capital   goods  and  energy.  It 
also  offers  the  opportunity  to  raise  the 
national  output  which  in  turn 
strengthens  the  economic  well  being  of 
the  country.   Efficient  importing  is  the 
necessary  compliment   to  successful 
exporting.    In  addition  if  fundamental 
development  and  human  needs  are  to  be 
satisfied  the  scarce  foreign  trade 
earnings  must  be  used  to  the  best 
advantage  of  the  country. 

In  order   to  achieve  success   in  exporting 
and  efficiency  in   importing  special 
technical   expertise  is  required  that  is 
often  lacking  in  developing  countries. 
The  ITC  has  been  put   in  place  to  provide 
the  countries  with  necessary  expertise. 
It  was  created  by  GATT  in   1964  and 
since  1968   it  has  been  jointly  sponsored 
by  GATT     and  UNCTAD.    In   1973   the  ITC  was 
designated  as  the  focal   point   in  the 
United  Nations  system  for  technical 
cooperation  with  developing  countries  in 
export  promotion. 


3.1    MAIN  FUNCTIONS 

The   ITC  assists  developing  countries  in 
establishing  an  effective  national  trade 
promotion  strategy  in  line  with  the 
countries  economic  development  goals. 
Creating  and  establishing  national  trade 
promotion  agencies  is  another  part  of 
the  ITC's  technical  cooperation  piogram. 
In  conjunction  with  the  government  it 
works   to  strengthen  the  role  of  the 
chambers  of  commerce  and  other  business 
organ izat  ions . 

The  provision  of  market  development 
services   is  another   function  of   the  ITC. 
These  services  are  aimed  at  identifying 
new  export  opportunities,  adapting 
products  and  services   for  sale  abroad 
and  promoting  these  offerings  to  the 
international  market.  One  of   the  new 
opportunities   that  has  been  identified 
is  the  export  of  consultancy  services 
which   includes  software. 


600 


A  function  of  the  ITC  is  to  provide 
special  services  to  back  up  the  export 
marketing  efforts  which  ip'^lude  export 
packaging,   quality  contro  export 
financing,   costing  and  pric  trade 
information,   publicity  and  trade  fairs, 
commercial  representation  abroad, 
international  physical  distribution, 
legal  aspects  of   foreign  trade  and  joint 
marketing. 

The  ITC  has  the  function  of  working  with 
import  management  organizations  to 
improve  their  import  operations  and 
techniques.   Key  to  all  of  the  main 
functions  of  the  ITC  is  the  provision  of 
training  programs  that  cover  a  broad 
range  of  export  and  import  subjects.  The 
main  objective  of  the  ITC's  training 
activities  is  to  make  developing 
countries  self  sufficient   in  providing 
training  in   international  marketing  and 
trade  promotion. 

3.2  TECHNICAL  COOPERATION  PROJECTS 

The  ITC's  technical  cooperation  projects 
cover  developing  countries  at  the 
national,    regional  and  inter-regional 
levels.   They  are  undertaken  at  the 
request  of  the  governments  concerned, 
administered   from  ITC  headquarters  in 
Geneva  and   implemented  by  ITC  experts  in 
conjunction  with  local  officials. 
Projects  most  often  take  the  form  of  an 
integrated  national  program,  which 
includes  a  packaging  of  services  to 
expand  the  country's  exports  and/or 
improve   its   import  operation.  Regional 
or   inter-regional  projects  may  deal  with 
one  or  a  combination  of   ITC  services, 
depending  upon  the  trade  promotion 
requirements  of  the  group  of  countries 
concerned ♦ 

ITC  projects  are  coordinated  with  a 
number  of  organizations  within  and 
outside  the  UN.   Close  liaison  is 
maintained  with  GATT  and  UNCTAD.  Export 
market  development  activities  are 
coordinated  with  the  Food  and 
Agriculture  Organization  of  the  UN  (FAO) 
and  the  United  Nations  Industrial 
Development  Organization   (UNIDO)  as 
required.   Close  contacts  are  maintained 
with  UNDP  which  provides  financing  for  a 
large  portion  of  the  ITC's  projects  and 
whose  Resident  Representatives  serve  as 
ITC  official   representatives  in  their 
countries  of  assignment. 

3.3  FINANCING 

ITC  projects  are  financed  by  the  UNDP, 
international   financing  institutions  and 
voluntary  contributions  from  individual 
countries.   Voluntary  contributions  come 
in  the  form  of  either  trust  funds  for 
projects   in  other  countries  or   funds- in- 
trust provided  by  developing  countries 
for  projects  in  their  own  countries. 

Financing  from  international 
organizations  such  as  the  World  Bank 
which  is  primarily  through  its  loans  to 
d-Bveloping  countries  and  the  European 
Community  through  subcontracting 
arrangements  with  the  ITC  is  of 
increasing  importance  for  the 
implementation  of  projects. 


The  regular  budget  of  the  ITC  which 
covers  the  headquarters  operations  is 
contributed  in  equal  parts  by  the  UN  and 
GATT.  This  budget  includes  general 
research  and  development. 

3.4     ORGANIZATION,      LEGAL     STATUS  AND 
POLICY  MAKING 

The  ITC's  secretariat  is  located  in 
Geneva,   Switzerland  and  is  managed  by  an 
Executive  Director  who  is  responsible 
for  250  people  at  headquarters  and  more 
than  800  experts  assigned  to  projects  in 
developing  countries. 

The  legal  status  of   ITC  is  that  of  a 
"joint  subsidiary  organ"   of  GATT  and  the 
UN  through  UNCTAD.   As  such  the   ITC   is  a 
semi -autonomous  organization  within  the 
UN  family.   The  guidelines   for  technical 
cooperation  are  determined  by  the 
governing  bodies  of   its  two  parent 
organizations  the  GATT  Council   and  the 
Trade  and  Development  Board  of  UNCTAD. 
Recommendations  on  the  ITC's  future  work 
program  are  made  to  the  two  governing 
bodies  known  as  the   "  Joint  Advisory 
Group  on  the   International   Trade  Centre 
UNCTAD/GATT"    (JAG)    by  the   ITC  at  its 
annual   intergovernmental  meeting. 
Representatives  of  member  states  of  GATT 
and  UNCTAD  attend  the  annual  meeting 
along  with  observers  from  other 
international  organizations  that  work 
with  the  ITC. 

4.   THE  PHILIPPINE  MISSION 

The  first  stage  in  the  development  of 
the  project  to  assist   in  the  exporting 
of  technical  consultancy  services  in 
software  was  a  preparatory  assistance 
phase  involving  an  audit  of  those 
services  that  are  available  in  the  Asian 
and  Pacific  region  which  have  the 
potential  to  be  exported,   and  an 
identification  of  the  best  markets  for 
these  services.     This  phase  culminated 
in  a  workshop  held  in  Kuala  Lumpur, 
Malaysia,   in  May  1990. 

The  objectives  of  the  workshop,    at  which 
participants  were  drawn  from  four 
enterprises  in  each  of  the  countries 
cooperating  in  the  project  which 
included  the  Philippines  and  Sri  Lanka, 
were  to; 

1 .  Complete  guidelines  for  a  technical 
handbook  on  the  exporting  of  technical 
consultancy  services  from  the  Asian  and 
Pacific  region; 

2.  Agree  upon  technical  assistance 
activities  to  be  undertaken  within  the 
framework  of   the  existing  project  for 
the  period  mid-1990  to  end  1991; 

3.  Prepare  a  draft  follow-on  project 
document  for  submission  to  UNDP  for 
financing  for  the  three-year  period  1992 
to  1994. 


At  the  end  of   1990  the  decision  was  made 
by  the  UNDP  and  ITC  to  implement  the 
project.    In  January  of   1991   the  regional 
project  had  been  officially  started  with 
the  establishment  of   an   ITC  regional 
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office  at  UNDP  premises  in  Kuala  Lumpur, 
Malaysia.     Since  then,   a  number  of 
activities  were  implemented  to  kick  off 
the  official  Philippine  Software 
Engineering  Export  Mission  which  took 
place  between  September  2nd  and  November 
15th,    1991.   The  mission  consisted  of  a 
delegation  of  one  senior  executive  from 
each  of  two  enterprises  in  the 
Philippines  dealing  in  software 
engineering,   Mr.   Augusto  C.   Lagman  a 
Director  of  Systems  Resources  Inc.  and 
Mr.   Zoilo  Jesus  M.  De  La  Cruz  III 
President  of   Infoserve,   and  an  ITC 
contracted  Senior  Marketing  Consultant 
and  Coordinator . 

4.1  TERMS  OF  REFERENCE 

The  mission's  terms  of  reference  were  as 
-  f ol lows : 

-  to  carry  out   in-depth  research  to 
identify  potentia-1  clients  in  the  United 
States  for  the  two  Philippine  software 
companies ; 

-  to  organize  an  export  development 
mission  of   four  weeks  duration  to  the 
United  States,   Canada  and  Telecom  91  in 
Geneva,   Switzerland  and  arranging 
business  meetings  with  potential 
customers,    trade  associations  and 
strategic  partners; 

-  to  initiate  actions  to  fulfill  the 
mission  objectives  which  were  to: 

-  sell  Philippine  software  and  software 
development , 

-  establish  strategic  partnerships  &/or 
joint  ventures, 

-  obtain  orders  and  requests  for 
proposals,   quotes  and   information,  and 
get  on  the  bidders  list; 

-  and  to  develop  a  follow-up  action  plan 
to  the  mission  including  a  draft  of  a  5 
year  national  software  export  industry 
plan  to  be  approved  by  the  Government, 
the  ITC  and  the  UNDP. 

4.2  CONCLUSIONS 

The  conclusions  of  the  mission  were  as 
f ol lows : 

-  there  is  a  major  business  opportunity 
in  the  export  of  software  and  software 
related  products  and  services  for  the 
Phi  1 ippines; 

-  there  is  significant  business 
potential   for  outsourcing  from  the 
Philippines  to  the  U.S.   and  Canada  and 
in  particular  to  systems  integrators, 
telecommunications  companies  and 
software  houses; 

-  there   is  significant  business 
potential   for  strategic  partnering, 
joint  ventures  and  distribution 
agreements     between  Philippine  and  North 
American  companies  for  the  Asia/Pacific 
market ; 

-  90%  of  the  forty  plus  companies, (  most 
gross  over  $500  million)   which  met  with 
the  mission  on  a  one  on  one  basis  have 
an   immediate   interest   in  pursuing  a 
potential  business  relationship 
requiring  specific  follow  up  actions; 


-  a  number  of  requests  for  proposals 
will  be  forthcoming  and     it  is  expected 
that  at  least  two  will  be  received 
within  the  year  given  appropriate  follow 
up  actions; 

~   it  is  expected  that  at  least  one 
distribution  agreement  will  be  signed 
for  the  ASEAN  countries  for  the 
distribution  of  a  line  of  software  and 
related  hardware  products; 

-  at  least  four  companies  will  visit  the 
Philippine  firms  within  the  year  with 
the  objective  to  pursue  a  business 
relationship ; 

-  other  than  North  American  companies 
are   interested   in  possible  outsourcing 
including  two  European  companies  and  one 
company  from  Singapore; 

-  there  is  a  strategic  interest  by  most 
North  American  companies  in  expanding 
their  business  in  Asia/Pacific  in  that  a 
number  have  reorganized  to  focus  on  the 
market  and  are  actively  seeking  partners 
in  the  region; 

-  a  number  of  companies  are  interested 
in  considering  the  Philippines  as  a  base 
of  operations  for  the  region; 

-  there  is  a  need  for  an  immediate 
follow  up  action  program     by  ill 
interested  parties,    in  particular  by  the 
two  Philippine  software  companies; 

-  the  Philippine  software   industry  can 
become  a  significant  contributor  to 
reducing  the  country's  foreign  trade 
deficit   in  the  future; 

-  the  U.S.   and  Canada  have  a  shortage  of 
well  qualified  programmers  and  systems 
analysts  and  this  situation  is  expected 
to  continue  where  there  will  continue  to 
be  a  need  to  outsource  software  to 
countries  such  as  the  Philippines; 

-  and  the  fact  that  the  Philippines  use 
English  as  its  basic  business  language 
and  understand  North  American  culture 
and  business  practices  is  a  definite 
advantage  for  the  export  of  software 
engineering . 


4.3.  RECOMMENDATIONS 

The  major  recommendations  arrs  as 
follows: 

-there  is  a  need  for  the  immediate 
follow-up  on  the  results  of  the 
Philippine  mission  in  order  not  to  lose 
the  momentum  to  solidify  business 
relationships  together  with  funding  and 
support  from  the  ITC  and  UNDP; 

-  the  next  mission  of  the  project  in 
regard  to  Sri  Lanka  should  be  expanded 
to  include  the  recommended  follow-up 
activities  to  the  Philippine  mission; 

-  a  presentation  should  be  prept^red 
based  on  the  mission  to  serve  as  a  basis 
for  meetings  with  the  Philippine 
Government,   the  UNDP  and  the  ITC; 
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-  complete  a  Sales  and  Marketing  plan 
for  the  two  firms  to  cover  the  North 
American  opportunities; 

-  obtain  approval  and  budget  to  write  an 
overall  business  plan  to  include  both 
the  North  American  opportunity  and  the 
strategic  partnering  and  distribution 
business  for  Asia/PAci f ic ; 


use  the  results^'^^  the  mission 
3etings  in  Manila"*  to  convince  t! 


and  the 

meetings  in  Manila^'  to  convince  the 
Philippine  Government  to  make  the 
software   industry  a  key  strategic 
industry.   Obtain  financial  support  from 
all  available  sources  to  fulfill  this 
strategic  goal; 

-  and  use  this  first  mission  of  the 
regional  project  on  the  development  of 
trade  and  cooperation   in  technical 
consultancy  services  among  ten 
developing  countries   in  the  Asian  and 
Pacific  region  as  a  foundation  and 
gu  i  de . 

4.4  ACTIVITIES  AND  WORK  PROGRAM 

The  activities  and  work  program  of  the 
mission  which  was   initiated  on  September 
2,    1991   with  a  planned  completion  date 
of  November  15  consisted  of  a  number  of 
major  tasks  that  included  the  following: 

-  arranging  for  over   forty  meetings  with 
key  executives   from  major  corporations, 
organizations  and  governments; 

-  preparing  an  overall  Sales  and 
Marketing  plan  outline; 

-  preparing  a  list  of  the  top  U.S. 
systems   integrators  with  their  executive 
contact  points; 

-  assessment  of  both  SRI  and  Infoserve 
operations  in  the  Philippines  to  insure 
they  had  the  capabilities  and  resources 
to  fulfill  the  mission; 

-  arrangements  to  attend  three  trade 
shows  which  were  Telecom  91,  Infoworld 
and  COMDEX; 

-  preliminary  plans  and  discussions  as 
to  how  to  organize  to  address  the  North 
American  market; 

-  and  following  up  on  contacts  made 
during  the  mission  with  appropriate 
actions • 

To  reiterate  the  objectives  of  everyone 
of  the  mission's  meetings  were  the  same 
as  stated  previously  and  can  be 
summarized  as  follows: 

-  to  sell  Philippine  software  and 
software  development  services  through 
outsour c  i  ng ; 

-  and  to  establish  strategic 
partnerships  and  joint  ventures. 

An  example  of   the  type  of  activities 
that  occurred  during  the  mission  is 
given  in  the  following  two  paragraphs. 

The  first  phase  of   the  trip  was  to 
attend  Telecom  91    in  Geneva,  Switzerland 
which  is  well  known  to  the 
telecommunications   industry.  This 
exposition  and  conference   is  sponsored 
by  the   International  Telecommunications 
Union  and  is  the  largest  of   its  kind.  A 
Telecom  occurs  every  four  years  and  is 


attended  by  the  world  leaders  in 
information  technology  and  gave  the 
mission  access  to  a  concentration  of 
companies  and  executives. 

Meetings  were  set  up  prior  to  Telecom  91 
with  Comsat  and  MCI.   Other  meetings  were 
arranged  during  Telecom  and  included 
Ameritech,   BBN,   VMX,   BellSouth,  Alcatel, 
Ericsson,   NYNEX,   US  West  and  US  Sprint. 

In  addition  brief  discussions  were  held 
with  HP,   UNISYS,   GE  Information  Systems, 
IBM,   DEC  and  Northern  Telecom  in  order 
to  obtain  the  name  of   the  executive 
contact  points  that  would  be  interested 
in  outsourcing  software. 
The  following   is  a  sample  list  of  the 
companies  and  organizations  that  met 
with  the  mission  in  North  America: 


IBM 

Stratus 
DEC 

Nabisco 
EDS 

Lone  Star  Gas 
SHL  Systemhouse 
Tandem 

State  of  Hawaii 
GTE  Hawaiian  Tel. 


Data  General 

Dun  and  Bradstreet 

BBN 

Harris  Adacom 
Hogan  Systems 
B.C.   To 1 ephone 
Apple 

Pacific  Telecom 
Counc  i 1 


5.    THE  SRI  LANKAN  MISSION 

The  Sri  Lankan  mission  had  as  its 
purpose  to  sell  software  engineering 
services  and  products     to  countries  in 
Asia  and  the  Pacific  with  a  focus  on 
Australia  and  Japan.   The  mission 
consisted  of  one  senior  executive  from 
each  of   two  enterprises  in  Sri  Lanka 
dealing  in  software  engineering,  Mr. 
Sunesh  Samaras inghe ,    Director  of 
Computer  Systems  Ltd.   and  Mr.  Gamini 
Wickramasinghe ,   Managing  Director  of 
Informatics  Ltd. ,    and  an  ITC  contract 
Senior  Marketing  Consultant  and 
Coordinator . 

5.1    TERMS  OF  REFERENCE 

The  mission's  terms  of   reference  follow 
those  of   the  Philippines  and  were  as 
follows: 

-  to  carry  out  in-depth  research  to 
identify  potential  clients   in  Asia  and 
the  Pacific   for  the  two  Sri  Lankan 
software  companies  and  arrange  a 
marketing  mission  to  visit  the  firms  and 
organizations  selected; 

-  to  organize  an  export  development 
mission  of   four  weeks  duration  to  the 
Philippines,   Japan,   Australia  and 
Malaysia  and  arranging  business  meetings 
with  potential  customers,  trade 
associations  and  strategic  partners; 

-  to  initiate  actions  to  fulfill  the 
mission  objectives  which  were  to: 

-  sell  Sri  Lankan  software  and  software 
development/services , 

-  establish  the  companies  as  regional 
software  companies, 

-  establish  strategic  partnerships  / 
joint  ventures. 
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-  obtain  orders  and  requests  for 
proposals,   quotes  and 
information , 

-  get  on  the  bidders  list, 

-  and  distribute  software  and  hardware 
products  from  other  companies  in  the 
region  into  Sri  Lanka; 

-  to  develop  a  follow-up  action  plan  to 
the  mission; 

-  and  to  draft  the  four  year  national 
software  export   industry  plans  for  Sri 
Lanka . 

5.2  CONCLOSIONS 

The  conclusions  of  the  mission  were  as 
follows: 

Sri  Lanka  has  the  capability  and 
foundation  for  the  establishment  of  a 
software  outsourcing  industry  and  the 
timing  is  right  for  doing  business  in 
Asia  and  the  Pacific,   however,  immediate 
and  continued  education  and  training  is 
required  to  meet  this  industries  growing 
needs ; 

-  there   is  a  major  business  opportunity 
in  software  and  software  related 
products  and  services  for  Sri  Lanka,  the 
Philippines,   Australia,   Malaysia  and 
Japan ; 

-  there  is  significant  business 
potential   for  outsourcing  from  Sri  Lanka 
to  Australia  and  in  particular  Japan; 

-  there  is  significant  business 
potential   for  strategic  partnering, 
joint  ventures  and  distribution 
agreements     between  Sri  Lanka  and 
Japanese  and  Australian  companies  for 
the  Asia/Pacific  market; 

-  at  least  thirty  of   the  forty  plus 
companies  which  met  with  the  mission  on 
a  one  on  one  basis  have  an  immediate 
interest   in  pursuing  a  potential 
business  relationship  requiring  specific 
follow  up  actions; 

-  it   is  expected  that  at  least  two 
distribution  agreements  will  be  signed 
for  a  line  of  software  and  related 
hardware  products; 

-  at  least   five  companies  will   visit  the 
Sri  Lankan  firms  within  the  six  months 
following  the  mission  with  the  objective 
to  pursue  a  business  relationship; 

-  there  is  a  strategic   interest  by  many 
Japanese  and  Australian  companies  in 
expanding  their  business   in  Asia/Pacific 
and  are  actively  seeking  partners  in  the 
region. 

-  the  Japanese  and  Australian  companies 
are  also  seeking  to  expand  their 
business   in  the  U.S.   and  Europe  through 
outsourcing  software  to  countries  such 
as  the  Philippines  and  Sri  Lanka; 

-  Japanese  companies  require  outsourcing 
in  programming,   applications  programs. 


customized  software  and  systems 
integration  in  order  to  penetrate 
foreign  markets  and  are  now  aware  of  Sri 
Lanka  and  the  Philippines; 

-  there  is  a  need  for  an  immediate 
follow  up  action  program     by  all 
interested  parties,    in  particular  by  the 
two  Sri  Lankan  software  companies; 

-  the  Sri  Lankan  software  industry  can 
become  a  significant  contributor  to 
reducing  the  country's  foreign  trade 
deficit   in  the  future; 

-  Australia  and  in  particular  Japan  have 
a  shortage  of  well  qualified  programmers 
and  systems  analysts  and  therefore  there 
is  and  will  continue  to  be  be  a  need  to 
outsource  software  to  countries  such  as 
the  Sri  Lanka; 

-the  fact  that  the  Sri  Lankans  use 
English  as  a  basic  business  language  and 
understand  European  culture  and  business 
practices  is  a  definite  advantage; 

-  Japan  has  a  shortage  of  500,000 
programmers  and  systems  analysts  and  it 
is  expected  that  this  shortage  will 
increase  to  1,000,000  by  the  year  200  0 , 
therefore  this  is  an   immediate  market 
and  various  forms  of  Japanese  financial 
assistance  and  training  in  this  area  is 
available  for  countries  such  as  Sri 
Lanka ; 

-  a     number     of     products       from  the 
Philippines       and     Australia       will  be 
marketed   in  Sri  Lanka  and  vice-versa; 

-  the  skills  and  products  in  the 
Philippines  and  Sri  Lanka  can  complement 
each  other ; 

-  in  order  to  insure  the  software  export 
industry   is  successful   the  national 
plans  for  Sri  Lanka  and  the  Philippines 
as  drafted  by  the  ITC  need  to  be 
implemented; 

-  most  organizations  and  companies  have 
no  knowledge  of  the  ITC,   this  includes 
executives  of  the  Australian  Trade 
Commission  and  the  Commercial  Attaches 
of   the  U.S.   Embassies  in  the  Philippines 
and  Japan; 

5.3  RECOMMENDATIONS 

The  major  recommendations  were  as 
f ol lows : 

-there  is  a  need  for  the  immediate 
follow-up  on  the  results  of  the  Sri 
Lankan  mi ssion  in  order  not  to  lose  the 
momentum  to  sol idi  f y  business 
relationships; 

-the  ITC  four  year  national  plans  for 
Sri  Lanka  and  the  Philippines  need  to  be 
approved  and  implemented  in  1 992 ; 

-complete  a  Sales  and  Marketing  plan  for 
the  Sri  Lankan  software  industry  to 
cover  the  regional  opportunities; 

-as  part  of  the  national  plans  obtain 
approval   and  budget  to  write  an  overall 
Sri  Lankan  software  industry  business 
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plan  to  include  the  North  American, 
Asia/Pacific  and  European  opportunities 
and  the  strategic  partnering  and 
distribution  business  for  Asia/Pacific; 

-use  the  results  of  the  mission  to 
convince  the  Sri  Lankan  Government  to 
make  the  software  industry  a  key 
strategic   industry  and     obtain  financial 
support  from  all  available  sources  to 
fulfill  this  strategic  goal; 

-put  a  cohesive  plan  in  place  for  the 
training  and  education  of  the  necessary 
personnel  required  to  meet  the  future 
needs  of  the  Sri  Lankan  software 
industry  and  obtain  the  necessary 
financing; 

-there   is  a  need  to  strengthen  the 
existing  IT  educational   institutions  in 
Sri  Lanka  and  the  Philippines; 

-consideration  should  be  given  to  a 
Asia/Pacific  regional  plan   for  software 
engineering  to  optimize  on  the 
complementary  strengths  of  the 
individual  countries; 

-and  a  coordinated  public  relations  plan 
and  meeting  program  with  the  developed 
countries  embassies  and  commercial 
attaches  located   in  the  underdeveloped 
and  newly  industrialized  countries  in 
Asia/Pacific  should  be  undertaken. 

5.4  ACTIVITIES  AND  WORK  PROGRAM 

The  activities  and  work  program  of  the 
mission  which  was  initiated  on  November 
15,    1991   with  a  planned  completion  date 
of  March  15,    1992  consisted  of  a  number 
of  major  tasks  that   included  the 
following  : 

-  arranging  for  over   forty  meetings  with 
key  executives  from  major  corporations, 
organizations  and  governments; 

-  assessing  CSL  and  Informatics 
operations  in  the  Sri  Lanka  to  insure 
they  had  the  capabilities  and  resources 
to  fulfill  the  mission; 

-  attending  and  conducting  workshops  at 
the   1992  Pacific  Telecommunications 
Conference  in  Honolulu  covering  the  ITC 
project  and  met  with  a  number  of 
Japanese  and  Australian  companies  to 
arrange  for  meetings  in  their  respective 
countries  during  the  mission; 

-  conducting  two  separate  sub-missions, 
one  for  CSL  to  Australia  Malaysia  and 
the  Philippines  from  February  3  to  15, 
1992  and  one  for   Informatics  to  the 
Philippines  and  Japan  from  February  19 
to  28,  1992; 

-preliminary  plans  and  discussions  as  to 
how  to  organize  to  address  the 
Australian  market; 

-preliminary  plans  and  discussions  as  to 
how  to  organize  and  address  the  Japanese 
market ; 

-  the  following  up  on  contacts  that  were 
made  during  the  mission  and  taking  the 
appropriate  actions; 


To  reiterate  the  objectives  of   the  Sri 
Lankan  mission     were  the  same  as  stated 
previously  and  can  be  summarized  as 
follows: 

-to  sell  Sri  Lankan  software  and 
software  development  services  through 
outsourcing . 

-to  establish  strategic  partnerships  and 
joint  ventures  for  the  Asia/Pacific 
region , 

The  following  is  a  sample  list  of  the 
companies  and  organizations  that  met 
with  the  mission: 


Westpac 

KPMG  Peat  Marwick 
IBM  Australia 
AHA 

Sime  Darby 
Inf oserve 
SRI 

Saztec 
NTT 

Mitsubishi 
JISA 


McDonnel  Douglas 
Continuum 

Microsoft  Institute 

OTC 

PIKOM 

Software  Brewers 
SDP 

IBM  Japan 

KDD 

NEC 

Japan  Valiant  Co, 


6.    OVERALL  RESULTS  AND  CONCLUSIONS  (2) 

The   immediate  results  of  the  two 
successful  missions  were  two 
dissemination  seminars  of  the  missions' 
activities  one   in  Manila  and  the  other 
in  Colombo  and  three  workshops 
associated  with  the  project  for 
technical  consultancy  and  engineering 
services;   two   in  Malaysia  and  one   in  Sri 
Lanka . 

The  dissemination  seminar  in  the 
Philippines  entitled,  "Software 
Engineering  Services,"  took  place  on  5 
May,    1992  and  the  seminar   in  Sri  Lanka 
entitled,    "Dissemination  Seminar  on 
Technical  Consultancy  and  Engineering 
Services   Information  Technology  Sector," 
took  place  on  9  May,  1992. 

6 . 1      RESULTS  AND  CONCLUSIONS  FOR  THE 
PHILIPPINES 

The  Philippine  mission  follow  on 
activities  and  Dissemination  Seminar 
results  and  conclusions  were  as  follows: 

-  a  Software  Engineering  Consortium  was 
formed  as  a  result  of  the  mission,  which 
was   incorporated  as  SRI  and  already  has 
eight  member  companies; 

-  the  Seminar  provided  the   forum  for  the 
official   endorsement  of  the  consortium 
by  the  Government  and  the  announcement 
that  the  software   industry  is  a  key 
strategic  industry; 

-allowed  the  Government  to  reinforce  its 
commitment  to  the  National  Plan  for  the 
development  of  the  software  export 
industry ; 

-  assisted  in   laying  the  groundwork  for 
the  Government  to  provide  interim 
funding  for  the  software  export  industry 
prior  to  the  financing  of  the  National 
Plan ; 
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-a  number  of  the  companies  present  at 
the  Seminar  will  become  new  members  of 
the  consortium; 

-  the  attendee  companies  at  the  Seminar 
are  now  aware  of  the  opportunities  for 
software  export  and  a  significant  number 
are  expected  to  participate  in  the 
development  of  this  industry. 

-  the  U.S.  Embassy  is  expected  to  assist 
in  obtaining  visas  for  training  software 
engineers  in  the  U.S.; 

-  if  the  National  Plan  is  not  funded 
through  the  UN,   alternate  plans  will 
have  to  be  put   in  place  by  the 
Government ; 

-the  consortium  must  work  with  the 
Government  and  educational  institutions 
to  insure  a  continuous  supply  of 
qualified  programmers,   systems  analysts 
and  scientists  to  fulfill   the  export 
market  need; 

-and  the  Philippine  software   industry  is 
well  positioned  for  the  export  market 
based  on  the  steps  it  has  taken  to 
establish   itself  as  a  viable  contender 
for  that  market  and  to  that  end  the 
consortium  has  produced  marketing 
literature  for  its  services. 

The  major  result  of  the  Philippine 
mission  are  two  contracts  between  Hogan 
Systems  of  Dallas,   Texas  and  LC  Software 
(LCS)   a  member  of  the  Philippine 
consortium  known  as  Systems  Resources, 
Inc.   Hogan  is  a  supplier  of  banking 
systems  software  on  IBM  main  frames  or 
equivalent.   The   first  ccntract   is  for 
LCS     to  represent  Hogan  in  the 
Philippines  and  the  second  is  for  LCS  to 
provide  Hogan  with  software  consultants. 
At  this  time  the   first  group  of 
consultants  are  in  Dallas  completing 
their  training. 


The  consortium  has  completed  its  first 
cut  at  a  plan  to  get  into  the  North 
American  market  and  has  established  the 
first  phase  of  an  independent 
representative  network  in  the  U.S.  In 
addition  it  has  completed  its  initial 
set  of  marketing  literature  including  a 
"COMPARATIVE  LABOR  COST  FOR  COMPUTER 
PERSONNEL"   chart  shown  in  Figure  1 .  The 
chart  compares  programmers  and  systems 
analysts  from  the  consortium  known  as 
SRI  with  those  of  eight  developed 
countries.   SRI  programmers  cost  less 
than  half   those  of  the  U.S.   and  systems 
analysts  are  two  thirds  the  cost. 

6.2     RESULTS     AND     CONCLUSIONS     FOR  SRI 
LANKA 

The  Sri  Lankan  mission  follow  on 
activities  and  Dissemination  Seminar's 
results  and  conclusions  weie: 

-   that  plans  were  made  for  the  formation 
of  an  IT  industry  association  with  the 
support  of  the  Government  with  the 
initial  activities  toward  the  formation 
were  agreed  to  at  the  seminar; 
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-  that  full  support  of  the  new 
association  was  given  by  the  Economic 
Development  Board   (EDB) ; 

-  that  the  EDB  will  act  as  the  new  IT 
association's  focal  point; 

-  that  the  EDB  will  make  money  available 
to  support  50*  of  the  finances  required 
for  software  industry  missions  and 
exhibits; 

-  that  the  ITC  will  assist  in  funding  of 
missions  and  exhibits  to  supplement  the 
funds  provided  by  the  EDB; 

-  that  there  are  limited  resources  in 
certain  segments  of  the  software 
industry  and  therefore  the  export  market 
in  those  segments  cannot  be  exploited; 

-  there   is  a  definite  need  for  a  strong 
IT  association. 

-  there  is  a  need  for  an  IT  national 
directory  since  many  of  the  software 
companies  are  not  aware  of  each  other; 

-  that  the  luxury  tax  on  computers  of 
100%  should  be  eliminated  and  computers 
not  be  considered  a  luxury  for  this  a 
definite  hindrance  to  the  development  of 
the  Industry; 

-  that  the  usage  of  existing  computer 
resources  of  the  country  be  optimized, 
in  particular  those  of  the  universities; 

-  that  in  order  to  address  the  export 
market  a  consortium  similar  to  the 
Philippine  model   is  required; 

-  the  Seminar  attendees  are  now  well 
aware  of  the  potential   export  market  and 
the  effort  required  to  go  after  the 
market ; 

-  and  that  the  Sri  Lankan  software 
industry  is  engineer ing/ technology 
driven  and  not  market  driven  due  in  part 
to  a  lack  of  sales  and  marketing 
professionals • 

7 .      RECOMMENDAT I ONS 

7.1    RECOMMENDATIONS  FOR  THE  PHILIPPINES 

The  major  recommendations  for  the 
Philippines  are  as  follows: 

-  complete  a  business  plan  for  the 
consortium ; 

-  complete  a  sales  and  marketing  plan  for 
the  consortium; 

-  obtain  the  interim  funding  for  the 
National  Plan; 

-  distribute  the  leads  resulting  from  the 
mission  to  North  America  to  the 
consortium  members; 

"  work  with  the  Government  and 
educational   institutions  to  insui^e  that 
there  is  an  adequate  and  qualified 
supply  of  engineers,   scientists,  systems 
analysts  and  programmers; 
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COMPARATIVE  LABOR  COST  FOR  COMPUTER  PERSONNEL 


SRI  otters  the  mos  cost-elfective  systems  development  solutions  available. 


Average  Monthly  Compensation 

(Including  fringes)  in  US  Dollars 
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-  work  with  the  telGcommuni cat ions 
carriers  and  regulators  to  insure  the 
availability  of  high  speed,  reliable 
international  and  national 
telecommunications  facilities; 

-  continue  to  develop  project  management 
techniques  and  project  managers  for 
international  projects; 

-  establish  quality  control  practices 
and  procedures ; 

-  develop  techniques     in  management  and 
quality  to  insure  that  schedules  are 
met ; 

-  work  with  the  embassies  of  the  U.S., 
Canada,   Japan,   Australia  and  the  EEC 
countries  to  establish  a  method  for 
approval  for  training  visas  and 
temporary  work  permits; 

-  work  with  Philippine  Airlines  and 
others  to  obtain  the  lowest  rates  for 
the  consortium  members  and  for  the 
trainees ; 

-  the  consortium  should  be  registered  in 
the  consultant  data  base  of  the  Asian 
Development  Bank  and  the  World  Bank; 


-  the  consortium  should  bid  for 
national  projects; 
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-  the  consortium  should  work  with 
Philippine  financial  institutions  to 
work  out  arrangements  to  support  their 
bids  for  national  projects  within  the 
Philippines  and  in  other  countries; 

-  and  the  electric  utility  needs  to 
insure  that  there  is  backup  power  for 
the  hardware  used  for  outsourcing 
including  air  conditioning  and  lighting 
for  the  professionals  and  their  support 
team.      If  the  utility  cannot  provide 
backup  then  the  consortium  needs  to 
provide  a  backup  power  system. 

7.2  RECOMMENDATIONS  FOR  SRI  LANKA 

The  major  recommendations  for  Sri  Lankan 
are  as  follows: 


-  as  part  of  the  national  plan  obtain 
approval  and  budget  to  write  an  overall 
Sri  Lankan  software  industry  business 
plan; 

-  put  a  cohesive  plan  in  place  for  the 
training  and  education  of  the  necessary 
personnel  required  to  meet  the  future 
needs  of  the  Sri  Lankan  software  export 
industry  and  obtain  the  necessary 
financing,   because  at  this  time  Sri 
Lanka  only  graduates  100  engineers  per 
year  as  per  information  stated  by  one  of 
the  universities; 

-  there  is  a  need  to  strengthen  the 
existing  IT  educational   institutions  in* 
Sri  Lanka; 

-  international  project  management 
systems  need  to  be  developed  that 
include  quality  control  procedures  and 
control  of  schedules; 

-  eliminate  the  luxury  tax  on  computers 
and  peripherals; 

-  work  with  the  telecommunications 
service  providers  to  insure  the 
availability  of  of  low  cost,  reliable 
and  high  speed  national  and 
international  facilities; 

-  and  work  with  the  power  utilities  to 
insure  the  availability  of  uninterrupted 
power  for  the  computer  centers  or  find 
alternate  means. 
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-  immediate  action  to  be  taken  by  the 
EDB  to  contact  the  attendees  of  the 
Seminar  in  order  to  establish  the  new  IT 
association; 

-  put     a  plan  in     place     for  follow-up 
missions     to  Australia  and  Japan  and  an 
initial     mission  to  North     America  with 
funding  from  the  EDB  and  the  ITC; 

-  put  a  plan  in  place  for  international 
exhibits  with  funding  from  the  EDB  and 
ITC; 

-  implement  the  four  year  national  plan; 

-  there  is  a  need  for  the  continued 
follow-up  on  the  results  of  the  Sri 
Lankan  mission; 

-  complete  a  Sales  and  Marketing  plan 
for  the  Sri  Lankan  software  industry; 
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1.  ABSTRACT 

Globalisation  of  the  economy  and  the  liberalisation  of  teleconrouni cat ions  have 
motivated  major  public  telecommunications  operators  (PTOs)  to  extend  their 
business  activities  in  the  international  sphere.    All  the  PTOs  in  major 
economies  are  becoming  competitive  with  each  another.    This  is  creating  various 
policy  issues  that  are  not  covered  by  the  framework  of  existing 
telecommunications  policies. 


2.  INTRODUCTION 

International  investment  by  PTOs  in 
telecommunications  markets  abroad  has  occurred 
only  in  the  past  few  years,  but  its  gro%*th  has 
been  considerable.    The  major  PTOs  in  OECD 
Member  countries  are  becoming  increasingly 
dynamic  and  outward- looking,  regardless  of  their 
status  (i.e.  government-,  privately-  or 
mixed-Owned) .    There  were  25  cross-border 
acquisitions  by  PTOs  and  other 
teleconmunications  firms  from  1988  to  1989, 
while  there  were  only  six  in  the  previous  yearl. 
The  amount  of  value  per  investment  has  rapidly 
increased  since  the  enc-l980s.     In  1989  and 
1990,  PTOs  invested  more  than  half  of  the  total 
investment  that  occurred  between  1986  and  1990. 
This  was  true  for  both  the  number  and  value  of 
investment . 

This  report  focuses  on  impacts  of  extending  PTOs 
activities  in  an  international  sphere  beyond 
traditional  transmission  of  voice  and  data  on 
existing  national  telecommunications  policies. 
The  focus  of  analysis  is  placed  on  investment  in 
services,  not  in  equipment.     This  is  because 
investment  in  the  former  has  greater 
implications  to  national  telecommunications 
policy  than  the  latter. 

Following  the  introduction  in  Section  1,  factors 
that  motivated  PTOs  to  develop  their  business 
edge  abroad  are  briefly  discussed  in  Section  2. 
Section  3  examines  various  forms  of 
globalisation  followed  by  discussion  of  the 
applicability  of  existing  policy  instruments  of 
telecommunications  in 

Section  4.  Policy  issues  that  arise  from  policy 
vacancies  are  presented  in  Section  5  followed  by 
concluding  remarks  in  Section  6. 


3. 


FACTORS  THAT  MOTIVATED  PTO  GLOBALISAION 


Both  internal  and  external  factors  have  driven 
the  global  developments  of  PTOs. 


(1) 


Globalisation  of  large  firms 


Globalisation  of  economic  sectors  has  brought 
new  market  opportunities  to  PTOs. 
Connuni cat ions  networks  are  critical  for 


The  views  expressed  in  this  paper  are  those  of 
the  author  and  do  not  necessarily  reflect  those 
of  the  OECD  or  its  Member  countries. 


management  of  multinational  enterprises  (MNEs) . 
Cost  effectiveness,  reliability  and  enhanced 
communications  functions  to  support  specific 
requirement  of  their  individual  sectors  are 
strongly  required  for  their  networks.  In 
technical  terms,  NMEs  have  a  high  level  of  need 
for  so-called  "End-to-end  systems"  in 
telecommunications.    A  provider  of  such  services 
should  have  enough  experience  in  network 
planning,  construction  and  operation,   i.e.  an 
expertise  usually  found  amongst  PTOs. 


(2) 


Technology  development 


The  technologies  that  are  needed  for  global 
corporate  network  systems  are  increasingly 
becoming  available  on  a  commercial  basis2. 
Synchronous  Optical  Network  (SONET),  Synchronous 
Digital  Hierarchy  (SDH)  and  Asynchronous 
Transfer  Mode  (ATM)   are  becoming  widely  used  for 
a  high  bandwidth  transmission  system  and  will 
enhance  interconnection  between  corporate 
networks  built  in  different  countries. 
Technologies  that  allow  access  to  network 
intelligence  are  growing  out  of  national 
networks  to  the  global  sphere. 


(3) 


Competition  in  information  systems 
services 


PTOs  are  involved  in  an  inter-sectorial 
competition.    Large-scale  corporate  networks 
usually  transmit  both  voice  and  data,  such  as 
the  one  generated  by  Computer  Aided  Design  (CAD) 
systems.     So-called  "system  integrators"  provide 
specialised  know-how  to  develop  and  manage  such 
networks  that  may  be  sourced  from  a  variety  of 
firms,  such  as  specialised  firms  (e.g. 
Electronics  Data  Systems  Corp.),  computer  system 
vendors   (e.g.  IBM  and  DEC)  and  even  subsidiaries 
of  accounting  firms  (e.g.  Andersen  Consulting) . 
PTOs  are  merely  one  of  these  competitors. 

(4)        Pressure  from  domestic  markets 

a.  Less  growth  in  the  domestic  market 

The  profit  margin  for  basic  telecommunications 
service  is  decreasing.     The  market  growth  is 
already  saturated.    While  some  new  services  are 
emerging,  they  are  providing  relatively  smaller 
profit  margins.     Market  liberalisation  has  given 
birth  to  an  increasing  level  of  competition, 
that  is  leading  to  price  rebalancing  and 
cost -based  tariffs.     Many  of  the  OECD  countries, 
however,  prohibit  PTOs  to  enter  business  areas 


that  are  not  directly  related  to 
telecommunications.    Because  of  the  lack  of  new 
possibilities  to  increase  revenues  domestically, 
PTOs  have  turned  eyes  to  new  business 
opportunities  abroad. 

b.  Preparation  for  possible  competition  in 

the  home  country 

The  provision  of  services  in  foreign  markets 
provide  opportunities  for  PTOs  to  improve  skills 
(i.e.  management  and  operation  know-how)  to 
prepare  for  the  entry  to  new  business  areas  in 
the  home  country  that  are  likely  to  be  opened  to 
competition  in  the  future.     Some  Regional 
Holding  Companies  (RHCs)  in  the  US  investing  in 
CATV  services  in  UK  are  examples  of  this  case. 

(5)  Scale  economies 

PTOs  may  benefit  from  scale  economies  by 
operating  globally.    The  costs  of  procurement, 
R&D  for  new  technologies  and  the  supply  of 
financial  resources  are  shared  between  domestic 
and  foreign  business  activities.  Intangible 
resources,  such  as  management  know-how  in 
certain  markets,  may  also  be  shared. 

(6)  The  opening  of  new  telecommunications 
markets  in  developing  countries 

Many  countries  in  the  world  need  access  to 
foreign  capital  and  operational  know-how  for  the 
development  of  telecommunications 
infrastructure.     The  infrastructure  is 
considered  to  be  indispensable  for  economic 
development  and  is  urgently  needed  in  many 
countries  in  Asia,  Latin  America,  the  Central 
and  East  European  Countries,  the  Baltic  States 
and  New  Independent  States  of  the  ex-Soviet 
Union.    These  countries  intend  to  facilitate  the 
introduction  of  foreign  capital  through  the  sale 
of  shares  to  international  investors.    The  sale 
of  the  shares  of  PTOs  in  Mexico,  Argentina, 
Venezuela,  etc.  to  the  North  American  and 
European  PTOs  illustrates  this  case.     A  similar 
plan  is  also  being  discussed  in  Hungary. 

(7)  Competition  in  international 
telecommunications  services 

Resale  and  shared  use  of  leased  circuits  have 
become  allowed  by  the  changes  to  the  CCITT  Dl 
Recommendation  made  in  1991.    This  has 
stimulated  competition  in  international 
telecommunications  services,  both  in  voice  and 
value  added  services. 

Excess  capacity  in  international  trunk-lines 
facilitated  by  fibre  optic  cable  motivates  PTOs 
to  continue  price  competition  to  obtain  more 
international  traffic  to  fill  the  capacity. 
Pressure  from  regulators,  such  as  OFTEL  in  the 
UK  and  FCC  in  the  US,  is  increasing  to  require 
PTOs  to  restructure  tariffs  based  on  costs. 

4.  TWO  DIMENSIONS  OF  GLOBALISATION 

4.1        "OUTGOING"  DIMENSION 

Co-operation  between  common  carriers  was  the 
major  way  of  organisation  for  globalisation 


until  recently,  for  exan^le,   joint  account 
management  (JAM)  agreements.    Under  JAM,  two 
PTOs  in  different  countries  mutually  take  care 
of  the  partner  PTO's  corporate  customers  that 
have  branches  in  each  other's  country.     In  this 
system  the  customers  may  construct  and  maintain 
international  corporate  network  systems  only 
with  the  support  of  their  home  country's  PTO. 

The  development  of  JAM  agreements  has  lead  to 
so-called  "one -stop- shopping"  (OSS) .    While  JAM 
is  a  bilateral  agreement  merely  for  the 
customers  of  the  countries  concerned,  OSS 
providers  are  no  longer  concerned  about  the 
customers'  nationalities.    These  alliances  are 
intended  to  serve  MNEs  that  develop  information 
networks  via  telecommunications  infrastructure 
world-wide.     Examples  of  providers  of  OSS  are 
Eutelcom  (FT  and  DBP  Telekom,  started  in  1992) , 
Syncordia   (BT,  started  in  19913)  and  Unisource 
(PTT  Telecom  in  the  Netherlands  and  Swedish 
Telecom,  started  in  1992) .     The  emergence  of  OSS 
indicates  that  large  PTOs  are  using  their 
domestic  networks  to  expand  services  to  foreign 
customers . 

The  outgoing  dimension  of  securing  customers  has 
grown  rapidly  since  the  end  of  the  1980s  with  an 
inert- ase  in  the  level  of  overseas  investment  by 
major  OECD  PTOs.     Such  investment  is  in  the  form 
of  a  joint  venture  (JV)  with  a  firm  in  the  host 
country,  purchases  of  shares  of  existing 
telecommunications  firms  and  mergers  and 
acquisitions   (M&A) .     Direct  investment  has  an 
advantage  for  PTOs  in  that  they  become  globally 
known  (i.e.  global  presence)  in  a  relatively 
short  time  and  is  a  means  of  quickly  entering 
the  telecommunications  market.    Examples  of 
large  scale  direct  investment  include  the 
purchase  of  shares  of  the  PTO  in  New  Zealand 
(Telecom  New  Zealand)   in  1990  by  a  consortium  of 
Ameritech  and  Bell  Atlantic  (both  from  the  US) 
and  the  purchase  of  51  per  cent  of  the  shares  of 
Mexican  PTO,  Telefonos  de  Mexico  (Telmex)  by  a 
consort ixjm  including  South  Western  Bell  and  FT 
in  1991. 

In  soma  cases  PTOs  are  installing 
telecommunications  facilities  abroad  to  ensure 
end-to-end  operation  of  global  corporate 
networks,  notablly  the  installation  of  packet 
switches  by  BT  in  France  and  the  US,  and  by  FT 
in  the  UK. 

4.2        "INCOMING"  DIMENSION 

A  PTO  may  take  advantage  of  international 
network  users  without  going  abroad.    One  way  to 
do  so  is  to  invite  the  users  of  international 
corporate  networks  to  locate  their  hubs  in  the 
PTO's  home  country.     The  PTO  may  obtain  high 
profit  from  the  increased  international  traffic. 
Another  way  is  to  transmit  international  toll 
calls  that  originate  and  terminate  in  other 
countries.     For  example  in  Figure  1,  a  PTO  in 
country  A  has  a  cable  for  international  traffic 
between  countries  A  and  B.     The  PTO  obtains 
profit  by  providing  toll  call  transmission 
service  to  international  calls  from  countries  C, 
D  and  E  to  country  B  through  the  cable.  The 
location  of  the  cables  also  give  incentives  for 
MNEs  to  locate  their  communications  hubs  in 
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country  A.    The  PTO  in  country  A  thus  obtains 
markets  for  international  traffic  both  from 
users  in  the  domestic  and  foreign  markets. 

The  "incoming"  dimension  creates  potential 
competition  between  PTOs.    In  the  former  example 
above,  a  PTO  may  obtain  a  large  source  of 
revenue,  if  foreign  firms  locate  their  hubs  in 
the  PTO's  country.    Several  PTOs  will  con^ete  to 
obtain  a  hub  of  an  international  network  of 
large  users,  since  this  provides  new  business 
opportunities^ .     in  the  latter  example,  if  there 


is  another  country  P  that  has  its  own  cable  to 
connect  with  country  B,  the  countries  A  and  P 
are  in  competition  in  trying  to  obtain  traffic 
from  the  countries  D  and  E,     Some  MNEs  may 
locate  their  hubs  in  country  P,  rather  than  A, 
if  it  is  more  cost-efficient  (Figure  2) . 


Figure  1 

Current  condition 


Country  D 


MNE*a 


^N^Cables  for  international 


Country  E 


MNE:  Multi  National  Enterprise 


Figure  2 

Potential  competition  between  PTOs  A  and  P 


Country 


,3cables  for  international  traffiat 


New  cables  for  international  traffic 


MNE*  a 


MNE:  Multi  National  Enterprise 
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5.  HOW  MUCH  EXISTING  TELECOi«WUNI  CAT  IONS 

POLICIES  COPE  WITH  NEW  ISSUES? 

5.1  REGULATORY  CONDITIONS  O?:  OUTGOING  FOREIGN 
INVESTMENT 

Most  of  the  OECD  Member  countries  do  not  have 
specific  rules  for  its  PTO  investment  abroad. 
Some  Member  countries  have  restrictions  on 
outgoing  investment  by  PTOs  but  these  rules  are 
vulnerable.    In  Germany,  for  example,  the 
current  law  defines  DBP  Telekom  as  the  Federal 
Administrative  body  and  for  this  reason  limits 
its  activity  within  the  boundary  of  the  country. 
It  is,  however,  expected  that,  after  the 
amendment  of  the  law,   foreign  investment  by  the 
PTO  will  become  possible  through  its 
subsidiary 5. 

5.2  REGULATORY  CONDITIONS  ON  INCOMING  FOREIGN 
INVESTMENT 

Countries  are  more  sensitive  to  in-coming  direct 
investment  by  foreign  PTOs  in  the  domestic 
telecommunications  market.     Some  seem  to  feel 
that  they  need  some  regulatory  safeguards  to 
maintain  control  of  nationaJ  PTOs,  even  if,  at 
the  same  time,  their  national  PTOs  are  active  in 
investing  abroad. 


a.  Foreign  ownership 

Regulation  of  foreign  ownership  of  domestic  PTOs 
is  the  most  direct  measure  to  limit  inward 
foreign  investment  in  telecommunications 
markets.    The  regulation  (or  deregulation)  of 
foreign  ownership  of  PTOs  is  currently  under 
discussion  in  many  OECD  countries.    New  rules 
have  been  established  in  countries  such  as 
Australia  and  New  Zealand.    Foreign  ownership 
restrictions  on  NTT  and  KDD  in  Japan  were 
relaxed  at  the  beginning  of  1992. 

Generally  speaking,  those  countries  whose  PSTN 
operator (s)  are  legal  corporate  entities  and 
joint  stock  companies  need  regulations  on 
Ownership.    This  applies,  at  present,  to  eight 
countries  (Australia,  Canada,  Denmark,  Finland, 
Japan,  New  Zealand,  the  UK  and  the  US) .  The 
level  of  the  percentage  of  shares  that  may  be 
Owned  by  foreigners  differs  widely,  from  no 
restriction  (New  Zealand  and  the  UK)  to  49  per 
cent  maximum  (Australia  for  the  second  carrier 
and  Denmark) . 

The  type  of  services  provided  by  those  PTOs 
fully  or  partly  owned  by  foreigners  differs  from 
one  country  to  another  (Table  1) .  The 
restrictions  are  generally  more  strict  on  voice 
telephony  services  via  fixed  link  networks  than 


Table  1     Restrictions  of  foreign  ownership: 

Matrix  showing  the  principal  PTO  and  its  competitors  in  the  domestic  market 
(as  of  October  1992) 


Foreign  ownership  of  competitors  to  the  principal  PTO 

Yes 

No 

Foreign  ownership  of  the  principal  PTO 

(0 
<D 
>- 

Canada* 
Denmark* 
Finland* 
Japan* 

New  Zealand* 

UK 

US* 

*:  With  some  restrictions/exceptions. 

Italy  (SJP,  Italcable) 
Portugal  (CPRM) 
Spain 

O 
Z 

( 

PS 
M: 
M- 

V: 

Australia  (PSTN,  M,  V) 
Belgium  (V) 
France  (M,V) 
Germany  (M,  V) 
Italy  (V) 

The  Netherlands  (M-,  V) 
Norway  (M-) 
Sweden  (PSTN,  M,  V) 

)  -  Services  open  to  competition. 
JTN:  Public  Switched  Telecommunications  Sen. 
Mobile  Services 

:  The  second  nwbile  operator  not  yet  selected. 
Value  Added  Netwotk  services 

Austria 
Iceland 
Ireland 

Italy  (IRITEL.  Teiespazio) 
Luxembourg 

Portugal  (Telecom  Portugal,  TLP) 

Switzerland 

Turkey 

'ices  Network 

Source;  Compiled  by  the  author  from  various  sources. 
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those  for  mobile,  satellite  or  value-added 
services.     The  ceiling  on  ownership  is  different 
between  services  in  different  countries .  For 
example,  France  allows  less  than  20  per  cent  of 
foreign  ownership  in  mobile  and  value  added 
services,  while  Germany  has  no  restriction. 

b.  Other  measures  for  the  control  of  PTOs 

Some  countries  that  have  rules  on  foreign 
Ownership  have  several  other  measures  to  ensure 

the  minimum  control  of  national  PTOs. 
Governments  in  some  countries  own  a  special 
share  that  has  veto  power  in  decision-making  for 
critically  important  issues.    The  "Golden  share" 
held  by  the  UK  and  the  "Kiwi  share"  by  New 
Zealand  governments  are  examples  of  such  cases. 
Restriction  on  nationality  of  the  members  of  the 
Board  of  Directors  is  another  measure  of  PTO 
control.     There  are  yet  other  measures  that  in 
fact  limit  foreign  ownership  of  PTO.     Closure  of 
the  share  to  the  investors  currently  undertaken 
by  Optus  Communications   (Australia)  and  PTT 
Netherlands   (the  Netherlands)  and  general 
restrictions  on  foreign  investment  that  may 
apply  to  telecommunications  sector,     such  as  the 
Exon-Florio  provision  in  the  1988  Omnibus  Trade 
Act  (the  US),  are  examples  of  other  measures. 
In  most  countries,  more  than  two  measures  are 
used  for  control. 

6.  POLICY  ISSUES 

6.1  NATIONAL  INTERESTS 

Pros  and  cons  exist  in  national  interests  in  PTO 
globalisation.     Positive  results  such  as 
increase  in  revenue  from  trade  are  expected  from 
out-going  investments.     In-coming  investment 
will  bring  some  advantages,  such  as  access  to 
the  capital  for  domestic  PTOs  and  increased 
option  to  users  due  to  competition  from 
foreign-Owned  PTOs.     National  security  and 
conservation  of  R&D 

capability  are,   in  contrast,  major  reasons  that 
justify  limitation  to  in-coming  investment. 

Difficulty  arise  from  the  fact  that  many 
countries  have  contradictory  interests,  such  as 
having  an  interest  in  making  but  not  in 
receiving  investments.     A  distinction  between 
two  groups  of  countries,  i.e.  those  that  invest 
in  telecommunications  market  in  foreign 
countries  and  those  that  receive  investment  from 
abroad,  is  not  possible  and  unrealistic  in  the 
analysis  of  possible  policy  issues. 

Asymmetry  in  existing  regulations  between  OECD 
countries  is  likely  to  give  birth  to  a  set  of 
policy  issues  relevant  to  all  countries. 
National  telecommunications  policy,  while 
originally  developed  to  set  rules  for  domestic 
matters,  now  has  broader  cross-border 
implications . 

6.2  ISSUES 

Several  policy  issues  arise  from  the  policy 
vacuum  in  existing  telecorronuni cat ions  policy. 


a.  Competition  rssues 

Possibility  of  subsidised  competition: 

Where  do  monopoly  (or  near -monopoly)  PTOs  obtain 
financial  resources  to  invest  abroad?    Is  there 
a  possibility  of  "subsidised  competition"  when 
these  PTOs  compete  with  non-monopoly  PTOs  in  the 
telecommunications  market  in  third  countries 
(i.e.  those  countries  that  receive  investment)? 
How  can  one  avoid  "subsidised  competition"  most 
efficiently? 

Viewed  from  the  investing  countries,  can  PTOs 
use  profit  from  the  home  country  to  invest 
abroad,  instead  of  sufficiently  using  profits  to 
improve  services  and  reduce  tariffs  to  domestic 
users? 

A  private  firm  owned  by  a  foreign 
govermnent : 

Would  the  purposes  of  privatisation  be  achieved 
if  the  new  (major)  owner  of  a  PTO  is  a  foreign 
PTO,  either  fully  or  partly  owned  by  the  foreign 
Government?    Would  it  guarantee  benefits  of 
privatisation,  such  as  in^roved  management  and 
quick  response  to  customer  needs,  for  the  host 
country? 

b.  Trade  issues 

Men  discrimination  in  toarket  access: 

Is  the  same  level  of  accessibility  to  the  market 
in  the  country  concerned  assured  for  both 
domestic  and  foreign  PTOs?    Are  current 
regulatory  systems  opened  to  foreign-owned  PTOs 
in  terms  of  the  availability  of  information 
needed  to  access  national  markets,  such  as 
network  information  and  minimum  customer  data? 

Reciprocity 

Is  it  appropriate  to  apply  a  rule  of  reciprocity 
to  investment  in  telecommunications?    If  so,  to 
what  degree  should  trade  reciprocity  rules  be 
applied  to  foreign  investment  by  PTOs? 

Liberalisation  in  teleconmunications 
equipoent  interconnection: 

If  new  entrants  are  limited  in  their  options  in 
equipment,  such  conditions  may  work  as  a  de 
facto  entry  barrier  to  the  service  market. 
Although  it  has  been  a  fact  that  PTOs  often  had 
certain  manufacturers  who  provided  equipment 
almost  exclusively  to  them,  such  practices  will 
have  to  end.     The  policy  of  maintaining  monopoly 
in  telecommunications  infrastructure  may  need  to 
be  reviewed  in  this  context. 

c.  Other  issues 

Beneficiaries  of  profit  from  the  host 
country 

Viewed  from  the  countries  receiving  investment, 
what  mechanism  is  needed  for  the  public  to  take 
the  best  advantage  of  profits  from 
telecommunications  markets  in  its  own  country? 
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Is  there  a  need  for  a  mechanism  to  prohibit  the 
profits  (some  or  all)  from  going  abroad? 

7.  CONCLUSION 

What  is  important  is  to  investigate  the  right 
framework  to  analyse  policy  issues.  Existing 
rules  in  telecommunications  are  only  partly 
instrumental  to  handle  market  access  issues. 
Policy  vacuum  in  telecommunications  is  seen  in 
handling  questions  such  as: 

—  What  instrument,  other  than 
telecommunications  policy,  do  we  have  to 
analyse  possible  issues? 

—  What  international  rules  do  we  need  to 
handle  policy  issues  associated  with  PTO 
globalisation? 

All  the  PTOs  are,  either  explicitly  or 
implicitly,  in  a  competitive  situation  under  the 
globalising  economy.     Rules  originally 
formulated  for  domestic  markets  are  now  factors 
of  competitiveness  for  PTOs,  that  account  for 
much  of  their  revenue.     Those  rules,  such  as 
tariff  levels,  liberalisation  and  quality  of 
telecommunications  services,  including  both 
private  and  public  networks,  and  availability  of 
network  information,  are  critical  factors  for 
corporate  users  for  the  planning  and 
construction  of  their  information  networks.  The 
formulation  of  telecommunications  policy  that 
takes  into  account  a  globalising  economy  will 

inevitably  lead  to  further  liberalisation  of 
domestic  teleconmuni cat ions,  if  a  country  wishes 
to  take  advantage  of  globalisation. 


Nottts 

1.  Booz. Allen  &  Hamilton  (1991), 
International  Diversification  Strategies  for 
Telecommunications  Service  Companies,  the  UK. 

2.  Source:    Uhlig,  R.P.  and  Bartosewicz,  J. 
(1992),  The  Evolution  of  Global  Networks  and 
Intelligent  Networking,    (a  paper  presented  at 
the  Eleventh  International  Conference  on 
Computer  Communication) . 

3.  Its  associating  PTOs  are  yet  to  be 
obtained  as  of  October  1992. 

4.  Such  a  type  of  competition  is 
increasingly  being  seen  between  major  European 
PTOs. 

5.  Information  as  of  October  1992. 
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1 .  ABSTRACT 

For  all  of  the  discussion  about  the  benefits  and  value 
of  telework  (or  telecommuting)  in  recent  years,  little 
of  this  discussion  has  been  devoted  to  practical  suggestions 
for  actually  implementing  telework  in  an  organization. 
Now  that  the  telecommunications  and  IT  tools  are  generally 
in  place  in  many  Pacific  Rim  countries  to  adequately 
support  telework,  this  paper  is  offered  to  give  some 
specific  guidance  about  the  "do's"  and  "doh'ts"  for 
successful  telework. 


2 •  INTRODUCTION 

For  many  years,  telework  has  been  an 
interesting  innovation  around  the  world. 
In  the  last  few  years,  however,  it  has 
become  more  popular  and  more  widely 
accepted.  Much  of  the  telework  in  place 
already  is  of  the  work-at-home  variety, 
although  there  is  also  growing  use  of 
satellite  offices  and  "telework  centers" 
as  alternative  work  sites. 

Many  of  these  telework  initiatives  have 
resulted  from  "do-it-yourself  approaches 
in  which  employers  have  invented  -  or 
re- invented  -  the  methods  for  managing 
these  programs.  This  approach  is  admirable 
because  it  is  the  best  kind  of  innovation, 
but  it  is  also  somewhat  unsatisfactory 
because  of  the  potential  for  wasted  time 
and  effort  to  discover  the  solutions  to 
implementation  problems  that  have  been 
learned  by  others  in  other  settings. 

This  paper  will  provide  suggested  solutions 
for  some  of  these  problems,  and  attempt 
to  share  some  knowledge  that  has  been 
obtained  from  more  than  ten  years  of 
implementation  of  telework  programs  around 
the  world,  in  both  private  and  public-sector 
organizations.  Much  of  this  experience 
comes  from  the  work-at-home  form  of 
telework,  and  the  special  implications 
for  satellite  office  or  telework  center 
settings  will  be  noted. 

The  word  "telework"  has  been  used  in  many 
ways.  For  the  purpose  of  this  paper,  it 
refers  to  salaried  employees  who  normally 
work  in  a  central  or  head  office,  but  who 
instead  work  part  of  every  work  week  in 
their  homes  or  in  a  satellite  office  or 
"telework  center."  This  paper  will  not 
refer  to  self-employed  individuals,  or  to 
people  doing  work  at  home  after  the  normal 
working  hours,  or  to  sales  representatives 
or  other  employees  who  traditionally  spend 
little  time  in  a  regular  office  setting. 


Also,  this  paper  will  presume  that  the 
reader  has  already  made  the  decision  to 
implement  telework  in  some  form,  and 
undersr.ards  the  basic  concepts  and 
benefits.  Thus,  there  will  be  little  or 
no  discussion  about  the  organizational  or 
societal  benefits  of  telework. (1) 


3.    WHAT    JOBS    ARE    SUITED    FOR  TELEV.:)RK? 

There  is  a  surprisingly  wide  range  of 
jobs  that  can  be  done  away  from  the 
traditional  office  setting.  The  history 
of  telework  suggests  that  most  of  these 
are  in  the  data  processing  area  -  for 
example,  programmers,  systems  engineers, 
data  entry  clerks,  and  technical 
documentation  writers.  while  these  are 
still  quite  common,  we  have  seen  growth 
in  prof  ess  ional- level  knowledge  worker  jobs 
(such  as  marketing  research,  financial 
analysis,  engineering,  and  various 
government  staff  jobs)  and  in  inbound 
call  center  jobs  (such  as  airline  or 
hotel  reservations  agents) .  Also,  we  are 
seeing  a  much  wider  range  of  uses  of 
technology  in  telework;  the  much-publicized 
"electronic  cottage"  view  of  remote  work 
(with  extensive,  and  expensive,  forms  of 
technology)  does  not  always  represent  the 
way  that  telework  is  practiced  today. 

Here  are  some  guidelines  for  selecting 
jobs  for  telework.  Keep  in  mind  that 
these  apply  to  all  forms  of  telework, 
though  the  first  point  is  more  relevant 
to  work  at  home: 

A.  Choose  jobs  that  are  phvsicallv  oorrah':t> 
-  whatever  the  person  needs  to  do  the  job 
can  be  taken  from  the  office  in  a  briefcase 
or  a  box,  or  can  be  accessed  over  the 
phone  line.  Thus,  the  person  who  must 
get  up  to  take  papers  from  a  file  cabinet 
several  times  each  day  would  not  be  a 
good  teleworker. 
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B.  Choose  jobs  that  have  well-defined 
beginning  and  ending  points  -  an  important 
feature  because  it  will  be  much  easier 
for  the  manager  to  manage  remotely  when 
the  assigned  tasks  are  easily  measured 
and  defined.  This  doesn't  mean  that 
teleworking  jobs  must  only  be  low-level 
jobs  with  unit  measures  of  performance, 
e.g.,  fifteen  forms  processed  every  hour. 
We  are  trying  to  avoid  jobs  whose  outcomes 
are  so  vague  and  hard  to  specify  that  the 
manager  will  find  it  almost  impossible  to 
be  clear  about  what  the  remote  worker  is 
expected  to  do. 

C.  Choose  jobs  that  require  a  minimum  of 
unplanned  face-to-face  contact  with  co- 
workers or  clients.  Teleworkers  typically 
spend  at  least  one  day  in  the  central 
office  each  week,  and  during  that  time 
they  can  attend  meetings  as  needed.  While 
they  are  away  from  the  office,  they  remain 
in  contact  as  needed  via  telephone,  voice 
mail,  electronic  mail,  and  (as  prices 
continue  to  drop  and  availability 
increases),  video. 

There  are  many  more  jobs  suited  for  telework 
than  most  people  realize.  Teleworkers 
are  not  at  home  (or  in  a  satellite  office) 
five  days  a  week,  and  even  when  they  are 
in  one  of  those  locations,  they  remain  in 
contact  with  the  office  in  many  wavs. 
Just  as  most  organizations  have  survived 
very  well  when  managers  travel  or  attend 
meetings  off -site,  they  can  survive  just 
as  well  when  employees  work  away  from  the 
office.  We  are  no  longer  in  the  Industrial 
Age,  when  everyone  must  be  at  the  same 
work  location  at  the  same  time  ir  order 
to  be  productive. 


4.  WHICH  EMPLOYEES  WILL  BE  THE  BEST 
TELEWORKERS? 

The  answer  to  this  question  depends  on 
which  form  of  telework  is  involved.  For 
satellite  offices,  there  is  virtually  no 
difference  from  how  people  are  selected 
to  work  in  the  central  office.  In  some 
cases,  organizations  select  these  people 
based  on  their  commuting  times  or  distances 
from  the  central  office;  the  longer  the 
commute,  the  more  likely  the  person  is  to 
be  a  teleworker. 

No  matter  which  remote  location  is  selected, 
the  objective  is  to  select  employees  who 
have  demonstrated  the  skills  that  show 
they  can  self -manage  when  away  from  the 
central  location.  Since  they  will  be 
working  much  more  on  their  own,  it  is 
important  to  choose  employees  who: 

A.  Can  manage  their  own  workload  and 
schedules  effectively; 

B.  Can  recognize  when  they  are  (or  are 
not)  doing  the  job  well,  and  are  able  to 
continue  or    change  their  work  accordingly; 


C.  Are  self -disciplined  enough  to  begin 
and  complete  their  work  day  without  needing 
the  manager  standing  around  to  provide 
direct  supervision; 

D.  Have  needs  for  socialization  which  are 
only  moderate,  so  they  will  not  feel 
isolated  or  alienated  when  working  away 
from  the  office  for  part  of  the  week. 

As  can  be  seen  in  the  first  three  of 
these  four  items,  this  selection  process 
generally  means  that  the  better  employees 
are  often  chosen  for  teleworking.  This 
is  not  a  random  selection  process;  in 
fact,  quite  the  opposite  is  true.  Most 
organizations  quickly  acknowledge  that  they 
are  "cheating"  when  they  set  up  telework 
programs;  that  is,  they  are  carefully 
selecting  teleworkers  who  are  most  likely 
to  be  successful,  instead  of  taking  a 
more  random  approach.  This  is  done  in  an 
attempt  to  give  the  better  (or  best) 
workers  a  chance  to  do  their  jobs  in  a 
more  flexible  setting,  and  with  much  greater 
control  over  their  own  work  processes. 

In  some  ways,  the  characteristics  of 
successful  teleworkers  are  similar  to  those 
of  successful  entrepreneurs:  a  willingness 
to  be  held  accountable  for  results,  a 
desire  to  have  higher  degree  of  control 
over  the  work  methods,  and  less  desire 
for  high  levels  of  organizational 
socializing  and  politics.  In  short,  they 
are  concerned  with  the  products,  not  the 
process,  of  the  job. 


5.  WHAT  KINDS  OF  MANAGERS  CAN  MANAGE 
FROM    A  DISTANCE? 

To  answer  this  question,  we  can  begin  by 
looking  at  the  profile  of  successful  remote 
managers  who  are  not  involved  in 
teleworking.  For  example,  the  manager  of 
a  field  sales  organization  or  the  principal 
of  a  school  have  to  manage  at  a  distance. 
Those  who  succeed  at  these  and  other 
forms  of  remote  management  have  the 
following  characteristics  in  common: 

A.  They  believe  that  remote  management  is 
not  onlv  possible  hut  even  desirable,  in 
some  cases.  They  don't  need  to  be  looking 
over  someone's  shoulder  to  feel  that  they 
are  doing  their  job  as  a  manager. 

B.  They  have  above-average  technical  and 
managerial  skills.  These  are  needed  because 
managing  from  a  distance  puts  additional 
pressure  on  the  manager.  If  he/she  is  not 
a  good  manager  to  begin  with,  the  remote 
workers  will  not  be  productive. 


C.  They  see  their  role  as  manager  as 
being  more  of  a  coach  than  a  boss,  when 
remote  workers  are  selected  according  to 
the  criteria  listed  above,  the  manager 
needs  to  make  sure  that  the  workers  have 
all   the  materials   and   information  they 
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need.  The  manager  also  must  be  available 
to  solve  problems  and  remove  obstacles  - 
but  they  do  not  need  to  be  giving  orders 
every  moment  and  otherwise  control  the 
work  methods  instead  of  facilitating  the 
work  results. 

Just  as  teleworking  is  not  for  every 
employee,  managing  (or  accepting)  telework 
is  not  for  every  manager.  This  is  much 
more  of  an  important  issue  for  work -at -home 
than  for  satellite  office  work.  Some 
managers  cannot  understand  how  a  person 
could  be  productive  when  working  at  home 
-  and  others  cannot  understand  how  a 
person  can  be  productive  when  working  in 
a  noisy,  crowded  office.  We  must  allow 
these  two  kinds  of  managers  to  have  the 
choice  that  suits  them. 


6.  WHAT  KINDS  OF  TRAINING  ARE  REQUIRED 
FOR    MANAGERS     OF  TBLEWORKBRS? 

To  answer  this  question,  we  must  look  at 
the  differences  between  work  in  the  central 
office  and  telework.  In  the  central 
office,  managers  have  the  opportunity  (or, 
we  might  say,  the  luxury)  of  frequent, 
close  contact  with  subordinates.  This  is 
sometimes  known  as  'hallway  management"  - 
as  the  manager  passes  by  the  subordinates 
in  the  hallway,  he  or  she  asks,  "How  is 
the  project  going?*  or  "Have  you  completed 
that  report  yet?*  This  is  a  satisfactory 
management  style  but  it  is  far  from  the 
best    way    to    manage.  This    kind  of 

"hallway  management"  has  several  drawbacks: 

A.  It  depends  on  those  chance  encounters 
in  the  hallway  (or  other  locations)  for 
the  vital  communication  to  occur;  if  manager 
and  subordinate  don't  happen  to  encounter 
each  other,  the  risk  is  that  the  subordinate 
drifts  away  from  the  desired  work  path. 

B.  Very  often,  "hallv/ay  management"  deals 
with  determining  progress  toward  the  goal, 
rather  than  trying  to  be  more  specific 
about  what  the  goal  is  in  the  first 
place . 

C.  By  allowing  these  managerial  encounters 
to  happen  by  chance,  instead  of  choice, 
the  manager  essentially  abdicates  on 
his/her  responsibility  to  provide  ongoing 
direction  and  performance  feedback.  This 
is,  in  the  author's  opinion,  a  serious 
failing . 

The  training  for  managers  of  teleworkers 
is  intended  to  overcome  these  problems. 
The  goal  is  to  help  managers  understand 
their  role  in  specifying: 

Outcomes  and  setting  goals:  defining  the 
what  of  the  task; 

Deadlines  and  interim  benchmarks:  defining 
the  when  of  the  task; 


Acceptable  quality  guidelines:  defining 
the  how  well  of  the  task. 

Note  that  there  is  nothing  about  these 
three  aspects  of  supervision  (i.e.,  what, 
when,  and  how  well)  that  is  different 
from  what  we  should  expect  managers  to  be 
doing  as  a  matter  of  routine  in  the 
office.  The  only  difference  is  that 
effective  supervision  of  teleworkers 
demands  that  managers  be  specific  about 
these  elements.  Interestingly,  we  hear 
from  managers  of  teleworkers  that  their 
process  of  being  specific  about  these 
three  elements  for  teleworkers  "spills 
over"  to  their  management  of  their  workers 
in  the  office  as  well.  This  is  an 
important  (and  unexpected)  benefit  of 
telework  programs. 

These  three  basic  managerial  skills  are 
important  for  all  forms  of  teleworking. 
There  is  the  temptation  to  believe  that 
since  satellite  offices  or  telework  centers 
appear  to  be  very  similar  to  the  traditional 
central  offices,  there  is  no  difference 
in  the  role  of  the  manager.  This  is 
generally  not  true,  because  supervisors 
of  satellite  office  workers  typically  work 
in  the  central  office,  and  in  many  ways 
are  as  distant  from  their  subordinates  as 
if  they  were  working  at  home. 

There  are  two  additional  training  topics 
to  be  mentioned  here.  First,  it  is 
important  for  managers  of  teleworkers  to 
take  extra  efforts  to  include  the 
teleworkers  in  every  aspect  of  office 
life,  and  to  make  sure  they  feel  that 
they  are  full  members  of  the  organization. 


For  example,  the  manager  must  make  sure 
that  training  programs,  career 
opportunities,  and  access  to  company  social 
events  is  equally  available  for  teleworkers 
as  for  central-office  workers. 

Second,  the  manager  has  to  pay  special 
attention  to  the  career  goals  of  these 
remote  workers.  It  is  often  said  that 
one  drawback  of  telework  is  the  risk  that 
because  you  are  "out  of  sight"  you  are 
"out  of  mind,",  or  out  of  consideration, 
for  desirable  promotions  and  job  transfers. 
Managers  must  be  sure  that  teleworkers  do 
not  become  "second-class  citizens"  in  this 
regard.  Two  of  the  things  the  managers 
can  do  are: 

A.  Be  sure  that  teleworkers  are  invited 
to  and  included  in  important  corporate 
events,  such  as  staff  meetings  and  project 
review  meetings.  These  are  excellent 
opportunities  for  recognizing  the 
accomplishments  and  contributions  of  remote 
workers  who  otherwise  are  not  as  visible 
to  their  co-workers  and  senior  management. 
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B.  Provide  opportunities  for  the 
teleworkers  to  take  on  new  responsibilities 
or  projects  that  might  otherwise  be 
delegated  to  central-office  workers.  The 
problem  here  is  that  the  manager  might 
find  it  easier  to  delegate  these  tasks  to 
people  in  the  office  simply  because  they 
are  close  at  hand.  It  may  take  some 
extra  effort  to  arrange  to  bring  the 
teleworkers  in  so  these  projects  can  be 
assigned,  but  this  effort  will  be  rewarded 
because  it  results  in  a  more  competent 
staff  overall. 


7.  WHAT  TRAINING  IS  REQUIRED  FOR  THE 
TELEWORKERS  THEMSELVES? 

This  depends  on  whether  the  teleworkers 
are  working  at  home  or  in  a  satellite 
office  or  telework  center.  Since  much  of 
the  telework  now  in  place  or  being  planned 
for  the  Pacific  Rim  region  is  not  the 
at-home  variety,  this  section  will  address 
the  satellite  office  training. (2) 

Here  are  some  of  the  important  training 
topics  for  teleworkers: 

A.  .  ORGANIZATION  SKILLS  -  Since  teleworkers 
will  be  working  much  more  independently 
(i.e.,  away  from  the  direct  supervision 
from  and  access  to  their  manager) ,  they 
will  have  to  manage  their  time  more 
effectively,  learn  to  schedule  their  tasks 
effectively,  and  place  more  attention  on 
staying  on  schedule.  In  essence,  these 
teleworkers  take  on  a  more  entrepreneurial 
attitude  -  working  remotely  is,  in  some 
ways,  very  similar  to  being  your  own 
boss . 

B.  COMMUNICATION  SKILLS  -  Teleworkers  begin 
to  rely  more  on  phone,  fax,  and  electronic 
mail  communications  in  place  of  face-to- 
face  communications.  This  means  they 
must  consider  the  information  needs  of 
co-workers,  they  must  write  with  more 
precision  and  clarity  than  is  common  in 
most  verbal  communications,  and  they  must 
be  very  diligent  in  replying  to  these 
electronic  messages.  For  example,  fax 
and  e-mail  are  very  effective 
communications  tools  -  but  they  are 
worthless  if  they  are  not  read  and  responded 
to  on  a  timely  basis.  This  is  why  many 
organizations  require  teleworkers  to 
promise  they  will  check  (and  reply  to) 
their  e-mail  messages  twice  in  the  morning 
and  twice  in  the  afternoon,  for  example. 
By  doing  so,  the  teleworkers  can  show 
they  are  doing  their  best  to  stay  in 
contact  with  co-workers  even  if  they  are 
located  somewhere  else. 

C.  TECHNICAL  SKILLS  -  Finally,  it  is 
important  for  teleworkers  to  be  competent 
in  the  use  of  software,  remote  LAN  access, 
and  other  technical  "tools"  that  allow 
them  to  do  their  work.  The  difference 
between  teleworkers  and  other  workers  in 


this  regard  is  that  teleworkers  will  not 
always  have  easy  access  to  the  technical 
experts  in  their  departments  who  can  provide 
answers  and  solve  problems.  Since  the 
teleworkers  are  working  more  independently, 
they  must  be  able  to  solve  these  problems 
on  their  own  most  of  the  time. 


8.  WHAT  ARE  THE  IMPORTANT  TECHNICAL 
PLANNING     CONS IDERATIONS? 

It  is  not  possible  in  this  paper  to 
describe  all  the  technical  elements  of 
telework,  since  every  situation  is 
different.  Instead,  the  following  general 
guidelines  are  offered: 

A.  PROVIDE  FtFLL  FUNCTIONALITY  -  TelewOrkerS 
who  are  used  to  having  easy  access  to 
multiple  systems  in  the  office,  and  to 
working  at  high  data  transfer  speeds  (9600 
bps  or  faster)  will  be  frustrated  if 
their  remote  work  setting  does  not  give 
them  the  same  access.  This  is  more  of  a 
problem  for  work -at -home  than  for  satellite 
offices,  in  general.  The  author's  belief 
is  that  it  is  better  to  avoid  teleworking 
completely  than  to  do  it  in  a  sub- standard 
fashion.  That  is,  unless  the  company  can 
provide  the  tools  that  allow  the  teleworkers 
to  do  the  job  in  the  same  way  as  if  they 
were  in  the  central  office,  it  might  be 
better  to  forget  about  setting  up  these 
remote  workers. 

B.  HAVE  FEVJER  AND  BETTER  TELEWORKERS  - 
Following  the  same  thinking,  it  is  better 
to  have  20  teleworkers  that  are  fully 
equipped  to  be  productive,  than  to  have 
50  teleworkers  who  are  required  to  use 
sub-standard  technology.  Very  often  this 
becomes  a  matter  of  budget  priorities. 

For  example,  consider  the  decision  about 
the  type  of  laptop  PC  to  be  given  to 
teleworkers.  The  lower  the  price  of  the 
laptop  (in  general),  the  slower  the 
processor  speed,  the  worse  the  display 
quality,  and  the  less  comfortable  the 
keyboard.  Telework  will  not  be  as 
successful  if  the  company  chooses  to 
purchase  a  lower-cost  laptop  that  is  harder 
and  more  frustrating  to  use.  It  is 
advisable  to  purchase  fewer  of  the  better 
models  so  that  this  smaller  number  of 
teleworkers  will  be  fully  successful  - 
and  then  it  will  be  easier  to  justify  the 
expense  of  purchasing  more  of  these  better 
laptops  for  future  teleworkers. 

C.  TAKE  ADVANTAGE  OF  EMERGING  TECHNOLOGIES 
-  Telework  programs  are  often  the  test 
sites  for  new  software,  ISDN  applications, 
wireless  communications,  enhanced  fax 
services,  and  other  new  hardware/software 
solutions.  One  common  mistake  with  telework 
programs  is  to  simply  duplicate  the 
technology  solutions  that  are  in  use  in 
the  central  office,  instead  of  using 
telework  as  the  opportunity  to  innovate 
and  try  new  solutions. 


ERLC 


618  y 


Some  of  these  new  solutions,  however, 
might  be  more  attractive  than  they  are 
truly  valuable.  For  example,  much  has 
been  written  about  the  possible  role  of 
videoconferencing  in  telework.  It  is 
suggested  that  the  ability  to  have  video 
access  will  make  remote  work  more  practical. 
The  author's  opinion  is  that  video  does 
have  a  role  in  telework,  but  it  is  different 
from  what  many  managers  imagine.  if 
video  is  used  simply  as  a  kind  of  long- 
distance supervision,  it  will  not  be 
effective  and  will  be  a  waste  of  money. 
But  if  video  is  used  to  make  it  easier  to 
conduct  multi-location  staff  or  project 
meetings,  or  to  enable  remote  teleworkers 
to  see  a  physical  object  that  they  could 
otherwise  not  see  (such  as  a  product 
coming  off  of  a  manufacturing  line),  then 
it  will  be  useful. 

The  other  issue  with  videoconferencing  is 
the  big  difference  in  cost  and  bandwidth 
requirements  between  freeze- frame  or  slow- 
scan  video,  and  full-motion,  broadcast- 
quality  video.  We  would  like 
videoconferencing  images  to  be  just  like 
what  we  see  on  our  television  sets  at 
home,  but  this  expectation  is  often 
unrealistic  based  on  the  budgetary 
realities  of  the  1990s. 


9,  HOW  CAN  AN  ORGANIZATION  EVALUATE 
ITS     TELEWORK  EFFORTS? 

The  answer  to  this  question  depends  on 
the  original  objectives  for  telework.  It 
is  rare  that  these  objectives  are  purely 
scientific  in  nature.  If  they  were, 
organizations  would  randomly  select 
teleworkers  and  give  them  little  or  no 
training.  The  results  would  be  measured, 
and  the  'value"  of  telework  would  be 
determined. 

In  reality,  most  organizations  are  not 
interested  in  scientific  experiments.  They 
are  in  the  business  of  increasing  sales 
and  profits,  increasing  productivity  of 
knowledge  workers,  and  reducing  operating 
expenses.  Telework  must  be  assessed  against 
these  objectives. 

The  author  suggests  the  following  criteria 
for  evaluating  telework,  though  all  will 
not  apply  in  every  situation.  This  list 
of  seven  items  is  meant  to  suggest  the 
type  of  evaluation  measures  to  consider: 

A.  ARE  WORK  QUALITY  AND  QUANTITY  KEPT  THE 
SAME?  -  This  is  a  "break -even"  philosophy, 
i.e.,  if  quality  and  quantity  of  work  are 
no  less  than  before  telework,  it  is 
sometimes  assumed  that  telework  is  a 
success.  This  evaluation  usually  depends 
on  the  presence  of  other  benefits,  such 
as  those  listed  below. 

It  has  often  been  reported  that  err-ployee 
productivity    increases    with  telework 


programs  -  sometimes  as  much  as  25%  or 
more.  The  author  has  become  somewhat 
skeptical  about  these  claims,  but  only 
because  of  the  difficulty  of  defining  and 
measuring  white-collar  worker 
productivity.  Without  a  doubt,  most 
telework  programs  have  produced  increases 
in  output;  the  problem  is  that  the  output 
of  professionals  does  not  always  make  it 
easy  to  find  precise  output  measures. 

In  general,  we  look  for  a  combination  of 
measures  that  include  level  of  output, 
quality,  number  of  projects  assigned  at 
the  same  time,  and  progress  against 
deadlines.  These  combine  to  form  a  more 
general  measure  of  "employee 
effectiveness",  and  it  is  on  this  measure 
that  we  see  great  success  in  well -managed 
telework  programs. 

B.  ARE  OFFICE  SPACE  EXPENSES  REDUCED?  - 
This,  of  course,  is  one  of  the  biggest 
attractions  of  telework.  Depending  on 
the  mixture  of  work-at-home  and  satellite 
office  telework,  and  on  the  number  of 
days  the  teleworkers  are  away  from  the 
head  office,  the  actual  space  savings 
will  vary  widely.  Also,  there  will  be  no 
savings  at  all  if  the  employer  retains 
the  teleworker '  s '  s  desk  or  office  space 
even  if  the  person  is  working  somewhere 
else.  This  is  why  many  telework  programs 
are  starting  to  experiment  with  a  shared- 
office  concept  in  which  few,  if  any, 
people  have  their  own  assigned  work  areas. 

Depending  on  the  local  real  estate  market 
and  vacancy  rates,  the  ability  to  reduce 
the  need  for  office  space  -  or  even  to 
move  to  lower-cost  office  space  in  a 
satellite  office  -  can  be  a  very  important 
reasons  to  use  telework. 


C.  ARE  CYCLE  TIMES  REDUCiCD?  -  If  teleworkers 
are  able  to  work  with  tewer  interruptions 
and  with  greater  concentration,  it  is 
possible  that  they  can  complete  projects 
or  assignments  in  shorter  time.  In  today's 
downsized  organizations,  this  lets 
management  make  better  utilization  of 
existing  employees  because  teleworking 
employees  can  get  the  same  job  done  in 
less  time. 

D.  ARE  VALUABLE  EMPLOYEES  RETAINED  LONGER? 
Sometimes,  emplo^'ees  find  it  difficult  to 
continue  in  their  jobs  because  of  family 
or  medical  problems,  because  of  very  long 
commuting,  or  other  reasons.  in  these 
cases,  telework  can  be  helpful  if  it 
allow  the  employee  to  continue  working 
without  having  to  come  to  the  central 
office  every  day.  As  many  pacific  Rim 
countries  begin  to  face  a  shortage  of 
qualified  professionals,  the  need  to  retain 
current  employees  is  becoming  more  evident. 
Therefore,  telework  can  become  popular 
because  it  helps  employers  avoid  costly 
and  disruptive  employee  turnover. 
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E,  ARE  NEW  EMPLOYEES  RECRUITED  MORE  EASILY? 

Similarly,  employers  who  offer  the  telework 
option  will  find  it  easier  to  recruit  new 
employees  who  find  that  option  attractive. 
Even  though  telework  is  becoming  more 
popular,  it  is  not  very  widely  used. 
Therefore,  an  employer  who  offers  telework 
can  have  a  competitive  advantage  when 
recruiting  for  new  employees, 

F,  DO  MANAGERS  HAVE  MORE  TIME  TO  PLAN? 
One  interesting  aspect  of  telework  is 
that  it  reduces  the  amount  of  time  the 
manager  needs  to  directly  supervise  the 
employees.  when  they  are  teleworking, 
these  employees  are,  in  effect,  supervising 
themselves.  The  manager  is  still 
responsible  for  their  performance,  but 
does  not  have  to  spend  as  much  time  on 
the  direct  supervision.  This  should  allow 
managers  to  have  some  additional  time 
available  for  the  other  parts  of  their 
jobs  that  often  are  not  done  as  well  as 
can  be.  Specifically,,  the  manager  now 
has  time  to  do  some  longer-term  planning, 
instead  of  having  to  concentrate  only  on 
the  daily  workload, 

G,  DOES  CUSTOMER  SERVICE  IMPROVE?  -  Finally, 
we  have  seen  cases  where  the  telework 
option  allows  the  organization  to  provide 
better  customer  service  -  and  therefore 
increase  sales.  For  example,  sometimes 
telework  is  used  to  extend  the  hours  of 
service  for  telephone-based  jobs  such  as 
hotel  or  airline  reservations,  or  accepting 
orders  from  customers.  This  happens  because 
the  teleworkers  find  it  easier  to  work 
early  in  the  morning  or  later  in  the 
evening,  compared  to  the  traditional 
business  hours  in  the  central  office. 
These  extended  hours  of  service  can  result 
in  higher  satisfaction  of  customers  who 
prefer  to  contact  the  company  in  the 
early  morning  or  in  the  evening  -  something 
they  perhaps  could  not  do  when  all  the 
employees  were  working  during  normal 
business  hours  in  the  central  office. 


10.  DEALING  WITH  THE  MANAGER'S 
RESISTANCE     TO  TELEWORK 

It  has  been  the  author's  experience  that 
most  resistance  to  telework  is  based  on 
myths  and  misinformation.  The  idea  of 
telework  is,  in  some  ways,  very  new  and 
perhaps  upsetting  to  many  managers.  The 
truth  is  that  the  basic  concept  of  telework 
-  allowing  people  to  work  away  from  the 
direct  supervision  of  tlie  manager  -  is 
not  really  very  new.  Consider,  for  example, 
sales  representatives  who  work  away  from 
the  office,  or  even  jobs  like  truck  drivers 
and  repair  technicians.  In  these  cases, 
the  manager  does  not  supervise  directly, 
by  watching  the  work  of  the  employee. 
This  is  the  same  with  telework  for 
knowledge -based  jobs. 


The  most  common  source  of  resistance  to 
telework  is  the  manager  who  says,  "How 
can  I  manage  people  if  I  can't  see  them 
here  in  the  office?"  We  must  remind  this 
manager  that  just  because  we  can  see 
people,  it  does  not  mean  we  are  managing 
them  effectively.  We  also  ask  this  manager, 
"How  do  you  manage  your  people  when  you 
can  see  them  in  the  office?"  This 
manager  will  probably  admit  that  he  or 
she  manages  them  according  to  the  results 
that  they  produce  -  and  this  is  exactly 
how  teleworkers  are  managed  also. 

Another  reason  why  managers  resist  telework 
is  because  they  are  afraid  that  everyone 
will  want  to  do  it.  The  truth  is  that 
everyone  does  not  want  to  do  it.  Many 
people  like  to  come  to  the  office,  and 
many  people  prefer  the  office  (even  with 
the  commuting  problems)  instead  of  working 

at  home  or  in  a  satellite  office.  Also, 
we  remind  the  manager  that  he/shs  will  be 
able  to  control  who  becomes  a  teleworlcer , 
Telework  is  not  a  benefit  that  everyone 
receives.  It  is  only  a  specific  kind  of 
job  assignment.  Like  all  job  assignments, 
some  people  are  qualified  for  it  and 
others  are  not.  It  is  *  he  manager's  job 
-  and  his/her  responsibility  -  to  select 
only  the  correct  people  for  telework. 

The  last  major  reason  why  managers  resist 
telework  is  because  they  are  afraid 
employees  working  at  home  or  in  a  satellite 
office  will  not  work  very  hard.  They 
will  be  tempted  by  the  television  or 
other  distractions  at  home,  or  they  will 
spend  all  day  socializing  with  co-workers 
in  a  satellite  office,  in  telework 
experiences  around  the  world,  this  has 
not  been  a  problem  if  the  manager  makes 
it  clear  that  permission  for  teleworking 
will  be  taken  away  if  job  performance 
goes  down.  Telev/ork  is  a  privilege,  and 
as  long  as  the  employee  shows  that  he/she 
is  worthy  of  this  privilege  (by  maintaining 
good  work  performance) ,  then  the  privilege 
can  continue. 


11.  SUMMARY 

Telework  is  primarily  a  managerial 
challenge,  not  a  technical  one.  The 
purpose  of  this  paper  is  to  respond  to 
the  need  for  managerial  guidance  that 
will  be  useful  for  successful  telework. 
The  Pacific  Rim  region  has  a  tremendous 
amount  of  computer  and  communications 
technology  available  to  support  telework. 
This  technology,  together  with  appropriate 
management  methods,  will  cause  telework 
to  grow  in  the  region. 

The  •'office"  as  we  know  it  will  not 
disappear.  Telework  does  not  mean  that 
everyone  will  be  working  at  home  in  blue 
jeans.      Unfortunately,    it  does  not  mean 
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that  all  the  commuter  problems  and  traffic 
congestion  will  disappear.  Telework  is 
only  a  tool  -  something  that  is  one  of 
many  management  methods  to  use  in  the 
business  of  the  1990 's  and  beyond.  We  no 
longer  need  to  have  everyone  come  to  one 
central  location  as  we  did  at  the  time  of 
the  Industrial  Revolution.  The  office  is 
a  good  place  to  work,  but  it  is  no  longer 
the  only  place,  or  even  the  best  place, 
for  today's  knowledge  workers  to  work. 


(1)  For  more  details  on  telework  concepts 
as  applied  to  the  Pacific  Rim,  see  the 
following  papers  in  prior  PTC  proceedings: 

"Contrasting  Roles  of  Public  Policy  in 
Telework  Development  in  the  United  States 
and  Japan, "  by  Gil  Gordon,  William  Eagle, 
and  Norihiro  Katada  (PTC  1991) 

Telework  Troubles,  Traumas,  and  Triumphs: 
Confessions  from  Telework  Planners  Around 
the  Pacific  Rim,"  by  Gil  Gordon,  Wendy 
Spinks,  and  Norihiro  Katada  (PTC  1992) 

(2)  Readers  who  would  like  more  detailed 
information  about  training  for  teleworkers 
and  their  managers  in  work- at -home  settings 
(or  any  other  aspect  of  teleworking)  are 
invited  to  contact  the  author  at  Gil 
Gordon  Associates,  10  Donner  Court, 
Monmouth  Junction,  nJ  08852  USA.  Phone 
(908)   329-2266  or  fax  (908)  329-2703. 
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Global  Teaming:  Meeting  the  Challenge  of  Global  Business  with 
Help  from  Telecommunications  and  Information  Technology 
-  and  a  Lot  of  Management  Savvy! 

Pamela  J.  Johnson 
Digital's  Corporate  Organization  Consulting  Group 
PK03-1/I4J,  129  Parker  Street  Maynard,  Massachusetts  01754,  USA 

ABSTRACT 

Today's  business  envirorment  is  more  challenging  than  ever  before.  Time  is  of  the  essence.  Many  products  require  the  as- 
similation of  multiple  technologies  and  a  wide  variety  of  specialized  skills  and  knowledge  .  These  are  unlikely  to  be  found  ir 
one  location  or  even  within  one  company.  The  challenge  for  managers  is  to  create  flexible,  adaptable  organizations  that  car 
respond  rapidly  to  shifting  needs  and  take  advantage  of  knowledge  and  skill  wherever  it  is  found:  to  create  teams  of  teams 
that  are  multi-discipline,  mrltinational,  possibly  multi-company,  and  which  are  geographically  dispersed. 


Let  me  quickly  introduce  myself.  I  am  a  Management  Con- 
sultant employed  by  Digital  Equipment  Corporation  work- 
ing with  customers  and  also  with  internal  groups.  Much  of 
my  past  experience  is  of  line  management,  a  lot  of  it  man- 
aging large,  international,  product  development  groups. 

I'd  like  to  Stan  by  posing  three  questions  about  how  life  in 
your  company  today  compares  w'ith  what  it  was  10  years 
ago: 

•  is  the  pace  slower? 

•  are  the  management  problems  easier  to  solve? 

•  is  the  technology  more  simple  and  straightforward? 

Td  be  very  surprised  if  anyone  were  able  to  answer  those 
questions  with  a  resounding  "Yes!"  In  the  computer  in- 
dustry, we  face  tough  global  competition  and  we  have  to 
make  continuous  dramatic  improvements  in  product  price 
and  performance  to  stay  in  business.  This  requires  the  use 
of  many  different  technologies,  each  of  which  is  changing 
ever  more  quickly.  The  management  problems  we  face 
are  multi-dimensional.  To  continue  to  be  competitive  in 
this  demanding  environment,  we  have  to  react  faster:  -  to 
fill  a  customer's  order  in  hours  or  days,  not  quote  a  deliv- 
ery date  that  is  weeks  or  months  ahead  -  to  develop  new 
products  in  months,  not  years,  and  so  on.  From  my  work 
as  a  Management  consultant,  I  see  that  our  customers  in 
just  about  every  industry  are  under  similar  pressure. 

How  then,  do  you  both  speed  up  your  corporate  reaction 
time  and  handle  increased  complexity?  Not  by  demanding 
that  everyone  work  harder!  You  have  to  do  things  differ- 
ently. You  have  to  re-design  the  process  by  which  the  work 
is  done.  Two  of  the  fundamental  changes  we  believe  pay 
off  are: 

•  to  move  from  serial  to  parallel  processes,  that  is,  to 
work  concurrently  on  what  previously  had  been  han- 
dled in  separate  phases,  and 

•  to  create  cross-functional,  cross-organizational  teams. 

In  discussing  these  changes,  Tm  going  to  focus  on  product 
development,  as  that  is  what  I  am  most  familiar  with,  but  it 
is  only  one  of  the  processes  we  are  re-designing  -  the 
whole  supply  chain  is  another..  In  the  old  days,  the  engi- 
neers did  the  design  and  built  a  prototype  and  when  they 
were  satisfied  they  started  talking  to  people  m  Manufactur- 
ing about  how  to  build  it  and  got  some  Marketing  people  to 


think  about  who  might  buy  it,  and  when  they  were  just 
about  ready  to  put  the  product  on  the  market  they  talked  to 
the  Services  people  about  maintaining  it.  A  product  built 
in  this  serial  fashion  might  not  have  been  quite  what  cus- 
tomers wanted,  was  probably  expensive  and  not  very  reli- 
able, but  it  still  sold.  After  it  had  been  on  the  market  a  year 
or  two  and  we  had  done  some  enhancements,  we  were 
probably  close  to  having  what  customers  really  wanted. 
But  that  is  not  good  enough  today.  To  sell  a  product  in  to- 
day's competitive  market,  we  have  to  get  it  right  first  time, 
with  the  features,  the  reliabilivy  and  the  price  the  customer 
knows  they  can  command.  This  needs  the  combined 
knowledge  of  many  technologists,  marketing,  manufactur- 
ing, sales  and  service  people.  They  have  to  work  as  a 
team. 

Getting  people  with  such  different  perspectives  to  work  to- 
gether is  hard  enough,  bui  it  is  made  immensely  more 
complicated  because  it  is  highly  unlikely  that  they  are  all  in 
one  place.  They  probably  aren't  even  on  the  same  conti- 
nent! To  give  you  some  specific  examples: 

•  For  Digital  to  design  and  build  just  one  piece  of  a  com- 
plex computer  system,  namely  the  central  processor  or 
CPU  module,  takes  cooperation  between  the  semi- 
conductor design  groups  in  Massachusetts  and  Israel, 
the  manufacturing  process  design  teams  in  Massachu- 
setts and  Scotland  and  the  people  who  assemble  and 
test  modules  in  Ireland.  To  speed  time  to  market  the 
product  and  process  designers  work  concurrently  to 
simulate  the  operation  of  the  chips  in  the  system,  in- 
cluding bringing  up  the  operating  software  before  they 
produce  even  a  single  chip  in  silicon.  Further,  as  they 

design  the  chips,  they  build  the  test  patterns  that  will 
later  be  used  for  verification  and  they  build  test  struc- 
tures into  the  chips  to  help  with  module  testing. 

•  The  International  Systems  Engineering  group  ensure  that 
our  software  products  are  available  in  all  the  languages 
our  customers  speak  -  like  Chinese,  French,  Arabic  and 
these  days,  Russian.  This  group  has  people  in  1 1  coun- 
tries, speaking  16  languages  and  spread  across  8  time 
zones.  They  work  with  the  product  developers,  who 
themselves  are  spread  around  the  world,  and  with  the 
marketing  groups  in  each  counuy  to  identify  what  prod- 
ucts arc  required.  In  the  past,  a  product  would  he  de- 
signed and  intrcxluced  in  the  USA,  without  regard  to  the 
needs  of  the  international  community,  so  inevitably  the 
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product  had  to  be  re -engineered  before  it  could  be  intro- 
duced into  Japan  or  Germany,  say,  and  this  could  take  a 
couple  of  years.  As  you  might  imagine,  customers  in 
those  countries  were  not  happy  about  this  delay,  espe- 
cially if  they  were  multinational  corporations  and 
wanted  the  same  software  to  be  available  worldwide. 
The  re-designed  process  allows  a  global  team  of  engi- 
neers to  work  in  parallel  on  the  different  language  ver- 
sions and  bring  them  to  market  ai  the  same  time.  Cus- 
tomers are  happy  and  Digital's  product  development 
costs  are  much  lower. 

Why  are  these  and  other  product  developm.ent  teams 
global?  Because  the  competencies  we  need  to  be  successful 
are  spread  around  the  globe.  The  technical  experts,  the  re- 
search associates,  the  people  with  the  market  knowledge, 
the  manufacturing  capacity,  and  so  on  are  not  all  to  be 
found  in  one  place. 

Having  recognized  our  dependency  on  cross-functional 
global  teams,  we  sot  out  lo  study  how  to  make  them  success- 
ful. Our  first  discovery  was  that  we  could  not  find  any 
books  on  how  to  do  it!  Digital  seems  to  be  very  much  on  the 
leading  edge.  So  we  reviewed  our  own  experience  for  les- 
sons learned.  I  have  time  to  mention  only  a  few  of  them  to- 
day. 

Perhaps  the  most  imponant  lesson  is  that  true  commitment 
to  a  common  purpose  by  all  project  members  is  absolutely 
essential  -  whether  the  project  in  question  is  a  multi-year  de- 
velopment project  or  a  task  lasting  a  few  weeks.  It  cannot 
be  overstated,  h  is  hard  in  the  best  of  conditions  to  keep  a 
large,  diverse  team  working  productively.  When  they  arc  in 
different  places  and  from  different  cuhures  it  is  much 
harder.  Having  a  common  vision,  clear  goals  and  objectives 
is  vital.  We  know  that  people  are  most  committed  to  a  vi- 
sion or  pur})ose  which  they  helped  to  shape.  Achieving 
broad  scale  panic ipation  in  setting  the  vision,  mission  ,  ob- 
jectives and  so  on  may  be  more  difficult  for  a  dispersed  or- 
ganization, but  it  is  vitally  important.  There  is  a  lot  of  po- 
tential for  rapid  escalation  of  political  infighting  in 
distributed  groups  when  they  are  not  so  aligned.  Skimping 
the  process  of  getting  to  acreciiicnt  on  purpose,  or  ignoring 
underlying  differences  around  objectives  is  ver\'  dangerous. 
The  more  task-focused,  the  more  concrete  the  goals  in  terms 
of  what  is  to  be  delivered,  by  whom  and  when,  the  easici  n 
will  be  for  a  distrihuicd  group  to  sustain  comniitnioni  to  a 
shared  purpose. 

As  consultants,  we  have  been  able  to  help  croups  establisli  a 
shared  vision  and  strategy  using  some  efficient  largc-gnuip 
meeting  techniques,  A  common  cause  of  failure  in  product 
development  groups  is  being  inwardly  focused:  Ixring  mo 
technology  driven  and  failing  to  test  at  an  eariy  stage 
whether  there  will  be  a  demand  for  what  they  nrc  making 
and  paying  too  little  attention  to  what  is  imponant  to  ihcii 
potential  customers.  We  strongly  encourage  groups  to  ir,- 
elude  in  the  vision/objective-setting  stage  representatives 
from  all  the  affected  panics  -  miemal  and  external  custom- 
ers, related  projects,  people  providing  funds,  people  provid 
ing  suppon  services  or  doing  sub-contracl  work  cNoryone 
they  need  to  develop  a  sound  strategy  and  to  gam  suppon  loi 
it.    Bringing  people  hack  together  periodically   to  relrcsh 


ihL-ir  commitment,  to  the  goals  and  to  working  with  each 
other,  is  also  essential  for  lengthy  projects. 

Another  critical  success  factor  is  selecting  the  right  kind  of 
leader,  someone  who  is  flexible  and  skilled  enough  to  lead  a 
dispersed,  cross-organizational  team  with  people  of  many 
nationalities,  from  multiple  functional  disciplines,  working 
with  many  technologies  and  over  whom  he  or  she  will  at 
best  have  only  shared  authority.  Team-building  takes  con- 
scious effon  in  the  dispersed  team  where  circumstance 
makes  it  harder  for  that  naturally  to  occur.  A  typical  trap  i\n 
the  leader  is  to  try  to  be  the  sole  integrator,  and  it  takes 
much  skill  to  build  a  self-sustaining  dispersed  team.  Lead- 
ers also  have  to  create  an  environment  that  allows  cultural 
differences  to  be  a  benefit  rather  than  a  problem.  Multi- 
cultural teams  can  be  among  the  most  creative,  if  the  differ- 
ent perspectives  and  experience  of  the  members  can  be  har- 
nessed. But  those  very  differences  can  make  it  hard  for  de- 
cisions to  be  made  unless  there  is  sensitivity  to  the  diversity 
of  assumptions  across  national  cultures.  Leaders  also  have 
a  delicate  balancing  act  to  play  between  establishing  a 
''group"  style  and  adapting  their  management  style  to  the 
norms  of  each  culture.  We  have  a  number  of  programs  un- 
der way  to  help  educate  and  develop  our  managers  for  these 
kinds  of  assignments. 

Suprisingly,  we  found  that  groups  did  not  adequately  take 
into  account  the  problems  of  geographic  separation  when 
they  decided  who  would  do  each  piece  of  work.  There  i.s 
inherently  less  flexibility  around  reassigning  work  when 
people  are  dispersed,  and  the  consequences  of  making 
changes  are  more  significant,  perhaps  requiring  key  people 
to  relocate  or  leaving  a  site  with  insufficient  work  tor  its 
people  It  is  advisable  to  think  through  before  finalizing  as- 
signments whether  a  proposed  division  of  labor  will  niake 
coordination  too  difficult  or  expensiv  e.  In  consulting  we  use 
a  graphical  mapping  technique  to  help  groups  work^through 
some  alternatives  and  literally  sec  the  consequences  of  vari- 
ous organizational  choices. 

Communication  and  information  technology  has  an  im 
ponant  role  to  play  in  support  of  integration,  ".Meetings"  can 
take  place  without  people  being  in  the  same  place  using 
phone,  video,  or  computer-augmented  real-time  conferenc- 
ing. Iilectronic  mail,  fax.  bulletin  boards  and  \otes-stvle 
computer  conferences  let  people  '*talk"  to  each  other  \shen  in 
different  cities,  countries  and  radically  different  time-zones. 
Electronic  databases,  combined  with  sophisticated  infoniia- 
lion  agents  for  search  and  retrieval,  suppon  knowledge  shar- 
ing across  the  organization.  Project  management  systems, 
electronic  work-flow  tools  and  vinual  notd^ooks  support 
project  planning,  coordination  and  administration.  Tools  that 
suppon  the  communication,  coordination  and  collaboration 
needs  of  dispersed  uork  teams  are  one  of  the  primary  growth 
areas  in  the  computer  soft v\ are  industrv  as  are  the  devices 
that  allow  one  to  be  almost  any  place  and  still  connect  to 
one\  office  environment.  Another  imponant  learning  is  that 
introducing  such  technology  without  redesigning  the  uork 
pnxresses.  and  without  the  full  cooj>eration  of  the  target  us- 
ers, will  probably  fail.  On  the  other  hand,  when  those  in- 
volved are  able  to  panicipate  in  the  design  of  how  uiloniia 
tion  will  flow  and  in  selecting  the  most  useful  tools.  the\ 
will  readily  embrace  new  ways  of  working. 
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However,  invaluable  as  such  technology  is,  it  is  no  substitute 
for  face  to  face  meetings  to  work  through  difficult  issues. 
The  electronic  tools  can  help  the  group  to  do  its  routine  work 
while  separated,  saving  the  precious  time  they  spend  to- 
gether for  more  creative  activities  or  for  solving  complex 
problems.  We  strongly  believe  that  people  need  to  spend 
time  together  at  the  beginning  of  the  project  to  build  trust 
and  establish  the  relationships  that  will  allow  them  later 
to  work  together,  while  apan.  The  amount  of  time  needed 
for  this  can  be  dramatically  reduced  through  carefully  de- 
signed and  facilitated  events.  We  have  also  found  that  peo- 
ple do  need  to  meet  periodically  or  relationships  deteriorate: 
distance  breeds  distrust  and  over-reliance  on  electronic  com- 
munications can  ferment  it. 

Managing  dispersed  groups  is  certainly  challenging!  one 
can't  get  away  with  muddling  through  —  much  more  has  to 
be  done  very  deliberately.  But  it  can  be  exciting  and  fun,  and 
more  important,  the  business  payoff  is  there  if  it  is  done  well. 
As  management  consultants,  we  are  applying  what  we  have 
learned  from  our  own  experience  to  help  our  customers  re- 
design their  business  processes  and  to  build  global  teams  to 
enhance  their  market  competitiveness. 
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BANDWIDTH  ON  DEMAND  METERED  SERVICE 


PAUL  A.  STERN 
COMSAT  WORLD  SYSTEMS 
WASHINGTON,  D.C. 

Abstract 

Introduction  of  bandwidth  on  demand  (BOD)  metered  services  via  satellite  can  provide  advantages  to  satellite  users 
and  help  spur  the  growth  of  private  line  communications.  COMSAT  World  Systems  (C  WS)  is  planning  to  introduce  a 
low-rate  TDMA  network  to  provide  such  services  In  1993  In  the  Atlantic  Ocean  Region  and  in  1994  in  the  Pacific  Ocean 
Region.  Participants  in  these  networks  will  have  the  ability  to  provide  private  line  voice,  data  and  videoconferencing 
services  on  a  seamless,  on-demand  basis,  and  pay  only  for  the  space  segment  capacity  used  during  actual  transmission. 


1.0  INTRODUCTION 

Private  line  telecommunications  customers  are  inaeasingly 
demanding  flexible,  custom-tailored  networks  designed  to 
meet  their  unique  requirements.  These  demands  have 
resulted  in  the  growing  popularity  of  software-driven 
networks  which  often  combine  facilities  into  a  seamless 
network  providing  on-demand  capacity  and  metered  ''pay-as 
you-go"  pricing.  In  order  to  bring  the  benefits  of  these 
services  to  international  satellite  users,  COMSAT  World 
Systems  (CWS)  is  developing  a  Bandwidth  on  Demand 
(BOD)  metered  service  offering  which  will  allow  flexible 
point-to-point  and  point- to-multipoint  communications 
around  the  globe.  This  service  will  provide  private-line  users 
of  the  INTELSAT  system  with  the  ability  to  obtain  satellite 
capacity  on  demand  in  increments  of  64  kbps  up  to  T-1  or  E- 
1  circuits  and  pay  only  for  the  capacity  used. 

2.0  PROPOSED  LOW-RATE  TDMA  BOD  NETWORK 

CuTTCntly,  international  satellite  customers  must  acquire  full- 
time  private-  line  capacity  and  pay  a  flat  rate  regardless  of 
actual  usage.  V/hile  part  time  and  occasional  use  services  are 
offered,  generally  they  must  be  arranged  in  advance  and  are 
not  truly  "bandwidth  on  demand"  type  service  offerings. 

CWS*  proposed  BOD  service  will  provide  customers  with 
on-demand  capacity  and  give  them  the  ability  to  "pay  as  they 
go"  for  communications  space  segment.  The  network  will 
allow  for  dynamic  reconfiguration  of  capacity  so  that 
customers  will  be  able  to  communicate  with  several  different 
overseas  locations  without  installing  separate  "chains"  of 
equipment  for  each  telecommunications  channel.  Thus,  for 
example,  a  customer  in  Los  Angeles  will  be  able  to  have 
privaic-line  voice  communications  to  Japan  at  64  kbps, 
switch  to  data  communications  to  Hong  Kong  at  256  kbps 
and  then  conduct  a  vidcoconfcrcncc  to  Korea  at  T-1,  all  in 
rapid  succession  witli  instantaneous  demand-assigned  set-up 
for  each  communications  channel.  Inira-Pacific  and  Inlra- 
American  communications  will  also  be  supported. 

The  proposed  network  will  be  based  upon  low-rate  TDMA 
technology  being  developed  at  COMSAT  Laboratories. 
Transmission  rates  will  range  from  one  to  eight  Mbps  on  a 


burst  by  biu"st  basis,  giving  large  and  small  users  the  ability 
to  communicate  with  each  other  in  the  same  network.  This 
network  will  operate  with  a  dccenU-alizcd  hub,  i.e.  each 
terminal  will  have  identical  capabilities,  including  the 
capability  to  act  as  a  reference  terminal  and  to  provide 
network  management  and  billing  support.  The  terminals  will 
also  allow  for  frequency  and  U^ansponder  hopping  so  thai  ilic 
network  can  be  easily  expanded. 

3.0  IMPLEMENTATION  SCHEDULE 

Under  CWS'  current  schedule  for  BOD  service 
implementadon,  laboratory  testing  of  the  TDMA  BOD 
tenninal  is  slated  for  tlie  second  quarter  of  1993.  This  will  be 
followed  by  a  field  demonstration  between  the  U.S.  and  two 
European  counU'ies  in  mid- 1993.  Service  will  be  introduced 
in  the  Ailandc  Ocean  region  in  the  fourth  quarter  of  1993, 
and  in  the  Pacific  Ocean  region  in  1994. 

4.0  ADVANTAGES  OF  BOD  NETWORK 

Bandwidth  on  Demand,  usage-sensitive  pricing  will  allow 
users  to  determine  for  themselves  whether  they  require  full- 
time  or  on-demand  services.  Since  users  will  pay  for  space 
segment  only  when  "off-hook",  their  overall  bill  may  be 
less.  Also,  many  smaller  users  for  whom  a  dedicated  line  is 
too  expensive,  will  now  be  able  to  obtain  private-line 
services  on  a  more  affordable  "pay-as-you-go"  basis. 

The  proposed  BOD  network  will  also  increase  the 
operational  flexibility  of  the  current  IBS  network  by 
changing  it  from  a  fundamentally  point-io-poini  network  to  a 
point-to-multipoint  network.  Unlike  tlie  current  IBS 
network,  which  requires  separate  "chains"  of  equipment  for 
each  destinauon,  users  of  the  proposed  BOD  network  will  be 
able  to  communicate  to  any  point  within  tlie  network  wiihoiii 
need  for  additional  modems,  multiplexers  or  other  cosily 
equipment.  CWS'  analysis  of  eartli  station  cosis  indicaies 
that  a  low-rate  TDMA  user  with  as  few  as  two  destinations 
will  save  on  earth  station  costs  compared  with  a  user  witli  a 
U-aditional  IBS  earth  station  configuration.  Tints, 
participants  in  the  BOD  network  will  have  cost-effective,  on- 
demand  access  to  other  participants  in  the  network,  greatls 
expanding  their  options. 
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This  basic  difference  in  architecture  between  the  current  IBS  earth  station  configuration  and  the  proposed  low-rate  TDM  A  configura- 
tion, is  illustrated  by  the  following  block  diagrams. 


FIGURE  1 
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This  architecture  is  designed  to  minimize  equipment  changes 
by  either  the  end  user  or  the  gateway  provider.  In  a  gateway 
configuration,  as  is  shown  above,  the  customer  premise 
equipment  remains  identical  to  that  of  current  IBS  equipment 
so  that  no  additional  mvestment  by  the  customer  is  required. 
In  a  "rooftop-to-rooftop"  configuration,  the  customer  would, 
of  course,  require  a  TDM  A  terminal  and  the  necessary  radio 
frequency  (RF)  equipment.  However,  since  the  network  will 
operate  at  relatively  low  rates  and  include  burst  by  burst 
transmission  and  forward  error  correction  (FEC)  rate 
changes,  the  cost  of  the  RF  equipment  can  be  minimized. 
Current  cost  projections  for  the  equipment  (excluding  RF 
equipinent)  are  approximately  $150,000  for  a  fully 
redundant  gateway  terminal  and  approximately  $35,000  for  a 
non-redundant  "rooftop"  model. 

Anoiher  advantage  of  the  proposed  network  is  that  it  will 
provide  for  a  decentralized  hub,  with  each  temiinal  in  the 
network  having  capabilities  identical  to  every  other  terminal. 
Thus,  any  tenninal  will  be  able  to  act  as  a  reference  terminal, 
and  this  function  could  be  rotated  among  the  network 
participants.  In  addition,  each  terminal  will  have  the 
capability  to  maintain  its  own  call  records  data,  and  thus  will 
not  have  to  rely  upon  other  terminals  or  telecommunications 
administrations  to  generate  bills  to  customers.  This  design 
will  avoid  potential  conflicts  over  hub  location  and  be 
consistent  with  the  desire  of  most  administrations  to  retain 
control  Over  their  own  traffic  and  billing  procedures. 

While  there  will  be  a  need  for  a  network  control  center 
G^CC),  its  function  will  be  largely  administrative,  rather 
than  operational.  For  example,  the  NCC  will  retain  overall 
data  on  the  network  and  provide  input  into  the  signatory 
participants  in  order  to  reach  administrative  decisions 
regarding  loading  and  network  expansion.  The  NCC  will  not 
generally  be  required  for  day-to-day  operation  of  the 
network. 

5.0  SPACE  SEGMENT 

Under  the  proposed  BOD  network.  Signatories  will  jointly 
lease  full-time,  non-preemptible  space  segment  from 
INTELSAT  and  provide  such  capacity  to  users  on  a  per- 
minute  or  other  time-sensitive  basis.  Space  segment  for  the 
North  Atti'^.rica-Pacific  network  will  be  acquired  from 
INTELSAT  in  the  West  -  East/East  -  West  directions  with 
the  costs  shared  by  participating  signatories  based  upon 
usage  or  some  other  agreed  formula.  This  trans-Pacific 
network  could  also  easily  be  expanded  to  include  West/West 
capacity  for  intra  Pacific  communications  and  East/East 
capacity  for  intra-North  American  communications. 
Because  of  the  carrier-hopping  capabilities  of  the  TDM  A 
terminals,  capacity  added  in  this  manner  would  be  integrated 
into  a  single  scamlesi*  network  of  BOD  users. 


The  space  segment  acquired  from  INTELSAT  in  this  manner 
will  be  dedicated  by  the  network  participants  exclusively  for 
use  in  the  BOD  network.  Users  will  have  access  to  this 
capacity  either  on  an  on-demand  or  alternative  basis, 
depending  upon  the  customer's  preference.  The  network 
manager  and  signatories  involved  in  the  network  will  jointly 
determine  the  amount  of  space  segment  required  to  insure 
nmiimal  blocking  of  communications  channels.  As 
experience  with  the  network  grows,  and  administrations 
become  familiar  with  the  patterns  of  use,  the  efficiency  of 
the  network  will  likely  also  grow. 

6.0  PRICING 

Tariffs  for  half  circuits  in  the  BOD  network  would  be 
established  by  each  signatory  on  an  independent  basis  and 
then  combined  to  provide  both  halves  of  the  satellite  circuit. 
Thus,  for  example,  a  rate  for  64  kbps  BOD  communications 
between  the  U.S.  and  Japan  would  be  published;  prices 
would  also  be  established  for  multiples  of  64  kbps  up  to  T- 1 
and  E-1  circuits.  In  addition,  bulk  discount,  off-peak  and 
other  pricing  incentives  could  be  developed  as  the  need 
arises. 

Similarly,  prices  would  be  developed  for  calls  between  Japan 
and  Singapore,  the  U.S.  and  Singapore  and  for  each  route  in  ilic 
BOD  network.  In  this  maimer  a  schedule  of  tariffs  would  be 
created  and  published  which  would  allow  all  users  in  ilie 
network  to  know  in  advance  the  space  segment  costs  involved 
in  communications  to  Uie  various  points  in  the  network. 

7.0  CONCLUSION 

The  proposed  bandwidth  on  demand,  metered  network  will 
allow  users  to  have  instantaneous  access  to  all  other  users  in 
the  network  and  to  pay  only  for  the  time  during  which  space 
segment  is  utilized.  For  many  current  IBS  users,  who  are 
leasing  full-time  IBS  capacity  but  utilizing  it  only  small 
portion  of  the  time,  this  service  could  provide  significant 
savings.  In  addition,  many  smaller  companies,  that  cannot 
currently  justify  the  cost  of  full-time  space  segment  capacity 
will  now  be  able  to  enjoy  the  benefits  of  "pay-as-you-go" 
private  line  satellite  communications. 

8.0  CONTACT 

For  further  information  about  COMSAT'S  bandwidth  on 
demand  services,  please  contact: 
Paul  A.  Stem 

Manager,  Serv'ice  Development 
950  L'Enfant  Plaza  S.W. 
Washington,  D.C.  20024 
Tel:  202-863-6228 
Fax:    202-488-3814  or  3819 
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BROADBAND  NODE  CONTROL  ARCHITECTURE 
FOR  MULTIMEDIA  SERVICES 

Hisashi  Manabe  and  Tatsuhiko  Yamazaki 
NEC  Corporation 
Tokyo,  Japan 


ABSTRACT 

ATM-based  broadband  networks  provide  the  capability  transporting  a  wide  range  of  multimedia  services. 
This  paper  focuses,  not  on  bandwidth,  but  on  the  number  of  calls  loaded  to  the  broadband  network,  and 
discusses  how  to  optimize  the  call  processing  capacity  for  a  wide  range  of  varying  load  in  the  multimedia 
services  network. 


1.  INTRODUCTION 

With  the  use  of  Asynchronous  Transfer  Mode  (ATM) 
technology  for  the  Broadband  ISDN  (BISDN) 
services,  there  is  growing  interest  in  multimedia 
services  taking  advantage  of  this  technology.  The 
ATM  technology  offers  the  flexibility,  that  is,  the 
technology  allows  one  phj^sical  line  to  support  any 
given  number  of  channels  at  a  wide  range  of 
different  bandwidths  of  up  to  150  Mbps.  This 
advantage  of  multiple  channels  at  multiple 
bandwidths  well  meets  the  requirement  of 
multimedia  services. 

In  terms  of  the  switching  technique  to  be  used  for  the 
processing  of  multimedia  services  (connection- 
oriented)  there  is  the  complicated  issue  of 
calculating  the  number  of  calls  for  the  facility 
design.  While  the  number  of  calls  for  each  individual 
service  can  be  estimated  roughly  by  past  experience, 
predicting  what  services  will  be  activated 
simultaneously  is  extremely  difficult.  Because  the 
combination  of  services  will  widely  vary  depending 
on  the  user's  purpose.  Widely  varying  service  usage 
means  a  great  difference  in  the  number  of  calls.  This 
varying  factor  is  posing  technological  and  economic 
difficulty  in  the  design  of  switching  facilities  for 
multimedia  services. 

This  paper  examines  the  problem  of  multimedia 
services,  focusing  on  the  number  of  calls  rather  than 
the  bandwidth.  (The  number  of  connections  also 
needs  to  be  considered,  but  the  number  of  calls 
herewith  represents  factors  of  issues  on  the 
multimedia  services.)  And  its  purpose  is  to  present  a 
method  of  controlling  the  number  of  calls  for  the 
multimedia  services  while  introducing  possible 
solutions  to  the  economic  problem  in  terms  of 
management  of  medium-  and  small-size  networks. 

2.  BASIC  ISSUES  OF  MULTIMEDIA  SERVICES 


The  application  of  BiSDN  technology  for  multimedia 
services  allows  one  physical  line  to  deal  with 
communication  services  from  low  speed  to  high  speed 
information  at  a  bandwidth  of  150Mbps.  As  examples, 
low  speed  services  may  include  text  mail  and  tele- 
metry. As  for  high  speed  services,  high  resolution 
image  database  access,  video  program,  video- 
telephony,  video-conference,  and  high  speed  facsimile, 
etc.  may  be  provided.  Table  1  shows  the  maximum 
number  of  channels  that  can  be  handled  by  a  150 
Mbps  line.  The  wide  range  of  numbers  is  the  basic 
point  of  the  issue  discussed  in  this  paper. 

In  the  case  of  H4  rate  (135Mbps)  high  resolution  video 
program  services,  a  150-Mbps  line  supports  only  one 
channel.  [Fig.l(a)]  When  the  duration  of  service  is  30 
minutes,  the  maximum  number  of  calls  will  be  2  C/H 
(call  per  hour).  In  the  case  of  low-speed  data  services 
(e.g.  text  mail)  which  require  a  bandwidth  of  9.6  kbps, 
the  150-Mbps  line  can  support  up  to  14,000  channels. 
[Fig.l(b)]  Given  the  per-call  holding  time  of  20 
seconds,  the  maximum  number  of  calls  will  be 
2,500,000  C/H.  The  problem  here  is  that  the  number 
of  calls  which  can  be  handled  varies  depending  on  the 
services.  For  example,  designing  a  switching  facility 
based  on  the  requirement  for  the  H4  rate  high 
resolution  video  program  service  can  result  in  the 
failure  of  the  entire  plan  to  introduce  multimedia 
services  because  of  the  lack  of  capacity.  On  the  other 
hand,  a  switching  facility  designed  for  the  text  mail 
service  will  have  a  capacity  of  2,500,000  C/H.  If  this 
facility  with  such  large  capacity  is  used  for  handling  a 
call  load  of  2C/H,  it  is  very  uneconomical,  even  taking 
into  account  the  reduction  in  the  equipment  cost  in 
the  future.  As  explicit  in  these  examples,  the  problem 
of  the  introduction  of  multimedia  services  lies  in  the 
facility  design  and  the  calculation  of  the  number  of 
calls  has  a  significant  impact  on  the  provision  of 
multimedia  services.  A  similar  problem  is  found  with 
the  2B  +  D  line  of  narrowband  ISDN  (NISDN).  where 
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the  combined  traffic  of  voice  and  data 
communications  must  be  calculated.  However,  since 
the  bandwidth  of  BISDN  is  more  than  1,000  times 
greater  than  that  of  NISDN,  the  traffic  load  can 
widely  vary,  thus  making  it  difficult  to  calculate  the 
number  of  calls  for  BiSDN  services. 

In  reality,  a  150  Mbps  line  at  a  user-network 
interface  will  never  set  up  14,000  channels 
simultaneously,  but  extreme  examples  are  used  here 
to  stress  the  basic  issues  of  multimedia  services. 

3.  CALCULATION  OF  NUMBER-OF-CALLS  FOR 
MULTIMEDIA  SERVICES 

This  section  explains  how  to  calculate  the  number  of 
calls  required  for  multimedia  services.  Let  us  assume 
that  there  is  a  workstation  connected  to  a  local 
switch.  The  workstation  supports  the  bandwidth  of 
150  Mbps  (B)  and  is  capable  of  providing  the 
multimedia  services  of  S  types.  The  local  switch 
accommodates  K  subscriber  lines,  all  of  which  are 
intended  for  use  of  multimedia  services.  Such  local 
switches  as  this  one  and  toll  switches  interconnecting 
them  comprise  a  regional  network  (the  number  of 
nodes  in  the  region  :  R).  Here,  let  us  assume  that  the 
user  of  the  workstation  uses  the  S  type  of  services 
within  the  150  Mbps  bandwidth  (B)  by  occupying  C 
channels  of  bandwidth  b  for  the  duration  of  h, 
generating  traffic  load  of  e.  Tables  2  and  3  show 
examples  of  applying  this  assumption  to  individual 
business  users,  along  with  the  calculated  number  of 
calls  during  busy  hour  (BHC).  In  these  examples,  the 
difference  of  the  total  number  of  calls  is  27.5.  The 
purpose  of  this  paper  is  to  present  a  method  to 
achieve  a  cost-effective  facility  design  considering 
this  difference. 

With  multimedia  services,  it  is  difficult  to  determine 
the  BHC  value  per  line  with  accuracy.  This  is  because 
measuring  the  BHC  value  for  each  individual  service 
and  calculating  the  sum  of  the  value  for  each 
individual  service  and  calculating  the  sum  of  the 
values  (N)  does  not  always  equal  the  BHC  value  of 
the  entire  multimedia  services.  [Fig.2]  The  busy 
hour  can  differ  for  each  individual  service.  In 
addition,  the  combination  of  services  and  the  number 
of  channels,  simultaneously  occupied  for  one  service, 
are  difficult  to  predict.  Therefore,  the  simple  sum  of 
the  BHC  values  of  individual  services  is  usually 
greater  than  the  BHC  value  per  line. 

In  the  future,  it  is  expected  that,  by  measuring  the 
actual  number  of  calls  on  the  multimedia  subscriber 
line,  the  accuracy  for  predicting  the  number  of  calls 
during  the  busy  hour,  and  the  margin  for  peak  load 
can  be  improved.  However  this  paper  does  not  aim  to 


predict  such  numbers,  so  the  numbers  are  not 
discussed  in  detail.  In  order  to  proceed  with  the 
analysis,  the  following  formulae  are  used  herewith. 
When  the  number  of  calls  for  a  service  is  iVj,  the  total 
number  of  calls  N(t)  handled  at  the  node  for  one  hour 
from  time  t  can  be  expressed  as  follows : 

L    S  C 

N(i)  =  1  1  1  Ni 

k    j  i 

and 

I  bjCj  S  B 
J 

Where     C  is  the  number  of  channels  connected 
simultaneously  for  different  calls, 
S  is  the  number  of  service  types,  and 
L  is  the  number  of  lines  accommodated  in 
the  switch. 

Next,  the  number  of  calls  in  the  busy-hour  period 
Wbhc)  is  chosen  from  the  largest  one  of  Mt)s : 

max 

Then,  the  total  call  processing  capacity  (Natu') 
required  for  the  network  with  R  nodes  is  obtained  by : 

n 

4.  SOLUTIONS 

4.1  NODE  HANDLING  UP  TO  PEAK  LOAD 

The  basic  concept  is  to  handle  the  busy  hour  calls  by 
providing  each  node  with  enough  capacity  for 
processing  the  multimedia  services.  However^  this 
approach  is  uneconomical,  for  a  large  margin  may  be 
required  to  insure  the  flexibility  in  the  multimedia 
services  provision. 

R  L  s  C 
Nnw=  2  2  2  INi 

Nbhc  calculation  is  omitted. 

4.2  NUMBER-OF-CALLS  RESTRICTION 

In  general,  an  economic  solution  is  to  apply  a 
number-of-calls  restriction  and  to  avoid  excess 
facilities.  The  call  restriction  is  activated  at  a  level  of 
a  predetermined  call  processing  upper-limit.  Two 
preliminary  solutions  are  discussed,  and  a  proposed 
solution  (4.2.3)  is  presented. 

4.2.1  RESTRICTION  ON  SUBSCRIBER  LINE 
BASIS 

The  call  processing  upper-limit  is  set  on  a  per- 
subscriber-line  basis  to  restrict  the  number  of  calls 
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flowing  to  the  switching  system.  This  eventually 
limits  the  flexibility  in  the  multimedia  services 
because  the  restriction  is  applied  to  some  lines  even 
when  the  local  switch  is  still  capable  of  handling 
more  calls.  A  possible  improvement  may  be  to  relax 
the  restriction  by  applying  a  high-rate-billing  to  the 
services  exceeding  the  upper-limit.  With  this  high- 
rate-billing,  however,  one  foreseei?  problem  is  that  a 
subscriber  may  be  charged  at  the  expensive  rate  even 
when  they  are  not  provided  with  sufficient  quality 
services  during  the  congestion  period. 


Nnw 


R  L  Is 

=  2  2  p 


UL 


UL :  Upper  Limit 


4.2.2  RESTRICTION  ON  PER-NODE  BASIS 
(WITH  CONGESTION  RELIEF  APPLIED) 

The  upper-limit  is  set  on  a  per  node  basis  to  restrict 
the  number  of  calls  flowing  to  the  switching  system. 
The  restriction  is  applied  based  on  the  sum  of  calls 
per  node.  The  switch  initiates  call-origination  and 
call-termination  restrictions  to  relieve  the 
congestion. 

This  allows  more  flexible  use  of  subscriber  lines  for 
the  services,  to  the  4.2.1  solution. 


R  \l  S  C 


UL 


4.2.3  RESTRICTION  ON 
(NETWORK)  BASIS 


NODE-GROUP 


This  method  enhances  the  service  flexibility  by 
restricting  calls  on  a  node-group  basis,  rather  than  on 
a  per-node  basis.  Call  processing,  which  is 
conventionally  performed  at  each  individual  node,  is 
centralized  to  one  control  point  called  the  Regional 
Control  Node  (RCN).  [Fig.3]  The  RCN  performs  call 
processing  for  all  the  nodes  in  the  same  node-group. 

The  RCN  equips  an  extra  capacity  to  be  commonly 
used  by  the  nodes  in  the  group.  When  trafTic  load 
exceeds  the  capacity  of  a  node  because  of  the  use  of 
multimedia  services,  this  extra  capacity  is  used  to 
assist  that  over-loaded  node.  Unlike  the  method 
described  in  4.2.2.  which  per-node  call  restriction, 
this  method  provides  network- wide  call  restriction. 


RISC 

111  INi 


UL 


The  purpose  of  this  node-group  restriction  approach 
is  to  deal  with  the  excess  fluctuation  in  the  load.  This 
centralized  control  approach  may  be  seen  as  identical 
to  the  host- re  mote  control,  as  far  as  system  configu- 
ration is  concerned.  But  this  approach  is  not  intended 
to  centralize  O&M  functions  fully  to  the  RCN.  On  the 


other  hand,  this  centralized  approach  has  a  strong 
afflnity  with  the  Intelligent  Network  architecture  in 
the  light  of  the  services  processing. 

The  following  is  the  guideline  to  calculate  the  RCN 
capacity. 

R  R  R 

PO  =  l{Nr  -h  Mr)  =  1  Nr  -h  1  Mr 

where Po  is  the  required  capacity  for  the  regional 
network, 

iVris  the  capacity  to  handle  the  busy  hour  calls 
at  Node  r,  and 

Mr  is  the  margin  for  the  excessive  load  (  or  the 
capacity  for  the  excess  fluctuation  at  Node  r ) 

Po  is  the  sum  of  the  required  capacity  at  individual 
nodes  plus  the  sum  of  the  margin  for  the  excessive 
load  at  individual  noHfts.  The  result  is  equivalent  to 
the  physical  transfer  of  the  capacity  and  the  margin 
from  individual  nodes  to  the  RCN.  Hence,  the  result 
here  is  equal  to  that  of  the  4.1  method. 

The  multimedia  service  requires  a  relatively  higher 
margin  ratio  than  the  single  media  service.  Reducing 
the  margin  ratio  can  produce  economic  effects. 

To  reduce  the  margin  ratio,  the  margin  is  centralized 
to  the  RCN,  considering  the  balance  between  the 
flexibility  and  the  economy.  The  required  capacity  of 
the  RCN  can  be  calculated  in  the  following  formulae: 

R  R 
Pi  =  lNr+  -jf^Mr 

R  R 
P2  =  lNr'''  alMr  +  {l-a)  \Mr  Imax 

Pi  is  the  sum  of  required  capacity  for  all  the  nodes  in 
the  node  group  plus  the  average  margin  value  for  a 
node.  The  resulting  capacity  is  centralized  to  the 
RCN. 

1  ^ 

-f^  IMr  is  the  common  capacity  shared  by  all  the 
nodes. 

This  means  some  nodes  in  the  group  may  not  satisfy 
the  originally  required  level  of  margin  at  the  peak 
load. 

P2  is  the  sum  of  required  capacity  for  the  nodes  in  the 
node  group,  a  times  the  margin  value  for  all  nodes, 
and  (  1  — ff  )  times  the  largest  margin  value  among 
nodes.  {  0  ^  a  <  1  )  The  resulting  capacity  is 
centralized  to  the  RCN. 
Whena  =  0, 

P2  =  lNr+  iMrlmax 
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I: 


P2  here  means  the  sum  of  required  capacity  for  the 
nodes  plus  IMrlmax  shared  by  all  the  nodes.  This 
means  any  node  in  the  group  satisfies  the  originally 
required  level  of  margin  under  exclusive  use. 
VJhena  =  l, 


multimedia  services,  P2  is  suggested  for  the  RCN's 
capacity  .Then  the  a  is  determined  by  the  number  of 
service  types  available  in  the  regional  network. 

5.  CONCLUSION 


P2  =  P0 

This  means  any  node  in  the  group  can  satisfy  the 
originally  required  level  of  margin. 

The  costs  for  the  above  cases  can  be  compared  as 
follows  on  the  assumption  that  the  cost  is  linearly 
proportional  to  the  capacity: 

Pi    <    P2    <    P2    <  Po 
U  =  0)  {0<a<l) 

For  economical  solution  with  maximum  flexibility  for 


The  number  of  calls  widely  varies  for  multimedia 
services  because  channels  of  different  bandwidths  are 
used  for  different  services.  This  paper  proposes  the 
control  architecture  centralizing  call  processing 
functions  for  several  switching  nodes  in  a  regional 
network  into  a  control  point  named  a  Regional 
Control  Node  (RCN). 

By  the  RCN,  spare  network  capacity  can  be  allocated 
dynamically  to  the  node  which  needs  excessive  power 
temporarily,  thus  ensuring  both  the  flexibility  and 
the  economic  advantage  of  multimedia  services. 


Table,  t  Maximum  number  ot  calls  per  one  physical  1 50  M&ii/s 


High  speed  data 


Low  speed  data 


64.0  Kb/s 


9.6  Kb/s 


2C/H 


31000  C/H 


2500000  C/H 


T?W«.2  On«  1 50  Mbii/s  subscriber  line  used  tor  a  single  business  user 
 (wtio  uses  vtdoo  services  usually) 


b 

c 

h 

e 

BHC 

H4  rate  high  resolution  video  service 

135.0  Mb/s 

1  ch 

30  min 

1.0 

2.0  BHC 

Videooonference 

10.0  Mbfs 

1  ch 

90  min 

1.0 

0.7  BHC 

Electronic  newspaper 

1 .5  Mb/s 

1  ch 

10  min 

0.1 

0.6  BHC 

Telephone 

64.0  Kb/s 

1  ch 

3  min 

0.2 

4  OBHC 

Document  DB 

64.0  Kb/s 

1  ch 

10  min 

0.01 

0.1  BHC 

04  facsimile 

64.0  Kb/s 

1  ch 

lOsec 

0.01 

3.6  BHC 

Text  maii 

9.6  Kby's 

1  ch 

10  sec 

0.01 

3.6  BHC 

14.6  BHC 

Table.3  One  150  Mbit/s  subscriber  line  used  tor  a  single  business  user 
(who  uses  data  services  usually) 


b 

c 

h 

e 

BHC 

H4  rate  high  resolution  video  service 

135.0  Mb/s 

1  ch 

30  min 

0.1 

0.2  BHC 

VideoconferefKO 

10.0  Mb/s 

1  ch 

90  min 

0  1 

0.1  BHP 

Electronic  newspaper 

1.5  Mb/s 

1  ch 

10  min 

0.1 

0.6  BHC 

Telephone 

64.0  Kb/s 

1  ch 

3  mm 

02 

4.0  BHC 

Document  OB 

64  0  Kb/s 

4ch 

10  min 

05 

12  OBHC 

G4  (acsimito 

64.0  Kb/s 

1  ch 

to  sec 

0.02 

7.2  BHC 

Text  mail 

9  6  Kb/s 

1  Ch 

10  sec 

0  05 

18  0  BHC 

42  1  BHC 
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150Mb/s 
135Mb/i 


1ch 


ATM 
Switch 


150Mb/s 
9.6Kb/s  ^ 


14,000ch 


2  calls/hour 


Switch 
Controller 


(a) 


2.5M 
calls/hour 


FIG.  1 


Number  of  call 


noon 
FIG.  2 


23  Day  Time 


Tandem  Switch 


FIG.  3 
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ART  AND  TECHNOLOGY: 
BRIDGES  TO  A  MULTICULTURAL  SOCIETY 

Joyce  M.  Gattas,  Dean 
College  of  Professional  Studies  and  Fine  Arts 
San  Diego  State  University 

John  M.  Eger,  Director 
International  Center  for  Communications 
San  Diego  State  University 
San  Diego,  CA»  U.S.A. 

The  elimination  of  artificial  cultural,  social,  and  political  barriers  created  by  the  cold  war  has  added 
momentum  to  the  technological  forces  that  are  rapidly  uniting  the  world  in  a  single  global  economy. 
However,  the  world's  growing  interdependence  cannot  guarantee  peace  or  productivity  where  historical 
separatism  and  cultural  ignorance  persist.  Fortunately,  the  same  information  revolution  that  is  energizing 
world  economic  integration  can  be  directed  toward  promoting  multicultural  understanding.  In  this  paper 
we  explore  the  use  of  art,  our  shared  human  language,  in  conjunction  with  interactive  multimedia,  virtual 
reality,  and  other  new  telecomputer  technologies  as  a  means  to  bridge  disparate  cultures,  thereby  creating  a 
truly  global  society. 


Long  heralded  by  visionaries,  the  Information  Age 
has  arrived  at  last.  A  revolution  without  geographic, 
political,  or  cultural  boundaries,  it  has  overtaken  us  with 
no  end  in  sight.  New  communications  and  telecomputer 
technologies  are  making  it  possible  for  us  to  manipulate 
and  move  vast  quantities  of  information  to  learn,  create, 
and  interact  in  ways  considered  impossible  only  a  few 
years  ago.  Teleconferencing  and  global  computer 
networks  offer  unprecedented  possibilities  for  human 
interaction.  Historic  upheavals,  too,  are  furthering 
freedom  of  communications.  While  countless  details  are 
still  being  worked  out,  the  globalization  of  markets  ~ 
whether  of  goods  or  ideas  -  is  a  reality. 

Regrettably,  the  barriers  dividing  countries  and 
peoples  are  not  entirely  gone.  Even  where  walls  have  been 
physically  dismantled,  ancient  enmities  and  strife  continue 
to  threaten  world  peace.  In  spite  of  the  fact  that  a  global 
economy  already  exists  —  with  shared  scientific  and 
technological  ideas,  a  single  electronics  industry, 
communications  relay  satellites,  and  a  growing 
international  fiber  optics  network  ~  historical  and  cultural 
distances  continue  to  divide  people  and  nations. 

On  the  eve  of  the  twenty-first  century,  the  world  is 
so  inextricably  interconnected  that  cultural  and  economic 
isolationism  is  unthinkable,  even  if  it  were  desirab.  The 
future  that  can  be  built  together,  with  respect  and 
understanding  for  every  contributing  culture,  is  far  richer, 
materially  and  spiritually,  than  any  that  can  be  envisioned 
alone.  Global  and  individual  wealth  and  well-being 
depend  upon  mutual  respect  and  understanding. 

Perhaps  the  most  effective  thing  that  can  be  done  to 
promote  multicultural  understanding  is  to  use  the  new 
technologies  ~  with  their  powerful  capacity  for  shaping 
and  delivering  human  interchange  —  as  virtual  bridges 
across  the  vast  distances  separating  cultures.  However,  if 
the  information  revolution  is  to  fulfill  its  promise,  these 
bridges  must  carry  information  that  truly  enriches  and 
enlightens  humanity.  While  the  new  technologies  are  still 
young  and  malleable,  and  their  applications  unlimited,  it  is 
essential  that  they  be  harnessed  to  a  universal  language 
through  which  our  most  deeply  held  values,  aspirations, 
and  beliefs  can  be  communicated.  Taking  into 
consideration  the  special  attributes,  temporary  limitations, 
and  enormous  potentials  of  the  information  revolution,  we 
propose  art  as  that  language.  Combining  ancient  and 
contemporary  arts  with  the  new  technologies  will  greatly 
enhance  multicultural  learning  and  understanding. 


ART  AS  THE  LANGUAGE  OF  MULTICULTURAL 
LEARNING 

There  can  be  no  more  distilled  expression  of  a 
culture  than  its  works  of  art.  In  creating  art,  consciously 
or  not,  artists  are  attempting  to  communicate  at  a  powerful 
emotional  level  to  those  within  their  own  culture.  The  best 
work  transcends  its  cultural  matrix  and  speaks  directly  to 
our  common  humanity.  This  is  why  art  serves  so  superbly 
as  a  universal  language  --  as  a  means  toward 
understanding  the  history,  culture,  and  values  of  other 
peoples  (1). 

Whiic  there  are  countless  disciplines  which  might 
reasonably  serve  as  a  means  to  understanding  culture,  such 
as  history,  sociology,  mathematics,  and  science,  only  art 
lends  itself  to  the  full  range  of  experiential  capabilities 
offered  by  the  new  technologies.  Numerous  seminal 
projects  explore  art's  natural  capacity  for  communication 
through  visual,  aural,  and  spatial  means  ~  the  very  means 
Information  Age  technologies  so  powerfully  enhance. 
Furthermore,  there  are  philosophically  compelling  reasons 
why  art  is  uniquely  suited  as  the  language  of  a  new 
multicultural  learning. 

Art  has  always  been  central  to  human  society,  our 
own  late  twentieth-century  American  tendency  to  treat  it  as 
peripheral  to  the  main  concerns  of  life  notwithstanding. 
From  the  day  man  began  to  dwell  in  caves  and  hunt  large 
beasts,  drawing  pictographs  on  cavern  walls,  art  has 
served  both  as  material  evidence  of  our  vision  and  as  an 
essential  means  of  transmitting  our  values  from  one 
generation  to  the  next.  Life  is  celebrated  in  song,  film, 
narrative,  dance,  and  myriad  other  art  fomis,  from  the 
implements  and  ritual  of  the  Japanese  tea-ceremony  lo  the 
expressive  form  of  Michelangelo's  David  to  the  line  and 
color  of  an  O'Keefe. 

Historically,  art  has  been  a  significant  force  for  the 
preservation  of  culture;  yet  it  has  also  been  a  primiirv'  agent 
in  the  transfomiation  and  revitalixation  of  civilizations. 
For  example,  the  art  of  the  Italian  Renaissance  did  not 
merely  document  the  intellectual  and  cultural  revolution 
then  occurring;  it  fueled  the  changes  in  perception  that 
redefined  humanity  for  European  civilization  well  beyond 
the  bounds  of  the  Italian  peninsula  and  the  fifteenth 
century.  Art  is  no  less  appropriate  to  fuel  the  revolution  at 
hand.  Mankind  is  redefined  in  tcnns  of  an  expanded 
world  view. 
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COMBINING  ART  AND  TECHNOLjOGY:  WHATS 
BEING  DONE  NOW 


capabilities  to  the  works  of  other  artists  as  well  (7). 


Interactive  multimedia  technologies  offer 
remarkable  possibilities  for  learning  through  art.  A  review 
of  current  projects  clearly  demonstrates  that  art  linked  with 
and  enhanced  by  telecomputer  technologies  has  the 
potential  to  serve  as  a  primary  vehicle  for  increasing 
multicultural  understanding.  In  these  projects  the  very 
nature  of  learning  is  being  expanded  and  democratized. 
Beyond  them,  the  new  vinual  reality  (VR)  technology 
offers  visions  of  art  encounters  that  were  previously 
unimaginable:  virtual  walks  around  the  precincts  of  an 
ancient  temple-city;  dances  with  partners  in  other  time- 
zones;  entirely  new  meanings  for  theater-in-the-round. 
While  skeptics  may  believe  we  are  years  away  from 
realizing  such  possibilities,  American  researchers  are 
currently  touring  virtual  architecture  (2),  and  Japanese 
department  store  customers  are  renovating  their  kitchens  in 
cyberspace  (3).  For  all  the  new  technologies,  advances  are 
being  made  at  an  astonishing  pace. 


A  National  Gallery  in  Every  School: 
Interactive  Video 

Museums,  universities,  businesses,  foundations, 
artists,  and  others  are  engaged  in  ongoing  research  into 
computer-aided  art  exploration  and  its  positive  implications 
for  society.  Already,  efforts  such  as  the  National 
Gallery's  American  art  videodisk  project  offer  the  public 
significant  learning  opportunities  beyond  those  available  a 
mere  two  or  three  years  ago.  Tht  museum  has  digitized  a 
librar>'  of  10,000  images  from  its  American  an  collection 
onto  a  single  high-resolution  videodisk,  making  its 
holdings  widely  accessible  to  students  not  only  of  an,  but 
of  American  history  and  culture.  (The  museum  is 
distributing  2,500  disks  to  American  schools  free  of 
charge.)  The  superior  image  quality  and  durability  of  the 
medium  are  obvious  advantages  over  other  methods  of 
presentation  and  preservation  (such  as  traditional  slide 
libraries  or  videotape).  What's  more,  the  student  can 
access  images  quickly  in  any  desired  order,  request 
enlarged  details,  and  retrieve  and  study  information  at  his 
or  her  own  pace  (4). 

Although  definitive  research  has  yet  to  be  done 
regarding  the  effect  of  interactive  technologies  on  learning, 
it  is  arguable  that  the  capacity  for  interaction  is  this 
project's  most  important  benefit.  Ample  experiential 
evidence  supports  the  concept  that  interactivity  improves 
the  learning  process.  Active  as  opposed  to  passive 
techniques  of  participation  and  exploration  produce  a 
higher  level  of  involvement  on  the  part  of  the  learner  and 
therefore  a  greater  depth  of  emotional,  as  well  as 
intellectual,  understanding  (5). 

The  National  Gallery  is  not  alone  in  exploring  the 
possibilities  of  interactive  videodisk;  among  others, 
institutions  as  venerable  and  diverse  as  the  Lx)uvre,  the 
London  National  Galicry,  and  the  Art  Institute  of  Chicago 
have  produced  (or  are  now  producing)  not  only 
videodisks,  but  more  complex  multimedia  systems  that 
allow  their  users  to  explore  interactively  such  things  as  an 
artist's  complete  ocuvrc,  biography,  techniques  and 
materials;  as  well  as  historical  maps  and  textual 
information  about  the  period  during  which  the  artist 
worked  (6).  The  Tama  Techno- Art  Museum,  currently 
devoted  to  high-definition,  interactive  exploration  of  the 
paintings  of  Vincent  Van  Gogh,  opened  in  November, 
1990,  near  Tokyo.  Its  designers  plan  to  extend  interactive 


Exploring  Ancient  China,  the  Mayan  Empire,  and  More: 
Interactive  Multimedia 

Numerous  interactive  multimedia  systems  are 
already  up  and  running,  among  them  the  remarkable 
Emperor  Qin  project,  produced  under  the  direction  of 
Ching-chih  Chen  of  Simmons  College  School  of  Library 
and  Information  Sciences,  and  currently  in  use  at  the 
University  of  Tennessee  at  Knoxville.  Much  excitement 
was  generated  by  the  discovery  in  1973  of  nearly  life-size 
terracotta  warrior  figures  in  a  field  outside  the  ancient 
capital  of  Xian,  China.  This  project  allows  a  multifaceted 
exploration  of  the  archaeological  excavation  of  that  find, 
and  of  the  lifetime  of  the  first  Chinese  emperor,  Qin  Shi 
Huang  Di.  Emperor  Qin's  vast  third  century  B.C.  burial 
site  was  found  to  contain  an  army  of  over  2000  of  the 
warrior  figures  -  each  with  individual  features  of  face  and 
costume  —  as  well  as  other  artifacts  and  works  of  art. 
Combining  still  and  full-motion  video,  audio,  and  text  in 
English  and  Chinese,  two  impeccably  researched  double- 
sided  videodisks  (already  being  converted  to  alternative 
formats)  con  ain  hundreds  of  thousands  of  still  and  motion 
images  of  the  excavation  process  and  its  artifacts. 
Included  are  oral  interviews  with  Qin  scholars  who 
elucidate  the  significance  of  the  find,  as  well  as  extensive 
text  from  previously  unavailable  Chinese  sources  and 
American  publications  treating  the  subject.  An  index  (in 
English  and  Chinese)  points  the  way  to  use  at  varying 
levels  of  knowledge,  so  that  scholarly  researchers,  high- 
school  students,  and  the  interested  general  public  all  may 
benefit  optimally  from  the  videodisks.  The  individual  user 
can  browse  as  desired  or  rapidly  access  information 
anywhere  in  the  program;  peruse  such  information  for  any 
length  of  time;  and  rotate,  zoom  in  on,  and  otherwise 
manipulate  images  and  text  (8). 

Palenque,  a  program  produced  by  the  Center  for 
Children  and  Technology  at  Bank  Street  College  of 
Education  in  New  York  City,  allows  children  to  learn 
about  Mayan  art  and  culture  through  many  of  the  same 
kinds  of  multimedia  interaction.  The  progr.im,  for  which  a 
child  narrator  acts  as  a  guide  (at  the  main  menu-level)  to 
the  Mayan  city  of  Palenque,  is  built  explicitly  upon  the 
thesis  that  an  understanding  of  an  entire  culture  can  be 
achieved  through  initial  exploration  of  its  art  (9). 


A  Poem,  a  Painting,  and  a  Symphony: 
The  Individual  Masterwork  as  a  Gateway  to  the  World 

Contrasting  with  information  projects  like  Emperor 
Qin  and  Palenque,  which  begin  with  relatively  broad 
subject  matter  (an  archaeological  dig;  a  Mayan  city-plan), 
are  projects  designed  to  radiate  outward  from  a  single 
work  of  art.  For  IBM  Educational  Systems,  Morgr.n 
Newman  and  Allen  De  Bevoise  have  produced  a 
prototypical  interactive  multimedia  system  designed  around 
a  single  poem,  Alfred  Lord  Tennyson's  "Ulysses"  (10). 
At  a  conference  convened  oy  the  San  Diego 
Communications  Council  in  October  1990,  Mr.  James 
Dezcll,  IBM  Vice  President  and  General  Manager, 
Educational  Systems  demonstrated  this  project.  Designed 
primarily  with  high-school  students  in  mind,  the  Ulysses 
project  allows  an  individual  to  read,  listen  to,  or  see  any  of 
several  different  actors'  dramatic  readings  of  the  poem 
making  it  possible,  among  many  other  things,  to  note  and 
compare  interpretations.  The  student  can  request 
definitions  of  words  and  explanations  of  unfamiliar 
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phrases  and  literary  allusions;  access  historical  background 
information  on  the  Trojan  War  and  the  poem's  namesake: 
observe  as  one  of  several  literary  critics  discusses  the 
poem's  significance,  or  ask  to  witness  dialogues  between 
given  critics.  The  student  can  also  select  collateral 
information  on  various  poetic  forms,  Greek  mythology, 
nineteenth-century  English  literature,  Tennyson's  life  and 
literary  oeuvre»  and  the  social  and  cultural  environment  of 
Victorian  Britain.  The  project  incorporates  text,  taped 
interviews,  music,  still  images  of  art  from  the  Homeric 
period,  dramatic  film  footage,  and  clips  from  television 
news  and  other  contemporary  documentary  sources. 
Information  is  layered,  via  icons  and  hypertext  (indexed 
words),  in  such  a  way  that  students  can  pursue  to  varying 
depths  issues  and  matters  of  individual  interest,  and 
bypass  information  considered  irrelevant  or  tangential  to  a 
given  purpose  (11). 

La  Guernica^  produced  by  Robert  Abel  and  his 
partners,  is  another  interactive  multimedia  project  with  a 
single  art  work  at  its  core.  An  image  of  the  Picasso 
painting  inspired  by  the  infamous  bombing  attack  on  the 
town  of  Guernica  during  the  Spanish  Civil  War  serves  as 
the  base  of  a  program  allowing  exploration  from  art 
formal,  art  historical,  biographical,  political,  and  larger 
historical  perspectives.  The  student  can  ask  to  hear 
Picasso  or  any  one  of  several  critics  discuss  the  painting; 
access  text  regarding  its  formal  qualities  or  its  place  in 
Picasso's  career,  listen  to  eyewitness  accounts  of  the  actual 
attack  on  Guernica;  and  ask  for  additional  information 
regarding  the  event's  historical  context  and  political  impact 
(12).  Ultimately,  this  project  and  others  like  it  allow 
students  to  synthesize  related  information  and  build  a 
unified  vision  of  a  particular  passage  in  human  history  far 
more  quickly  than  they  might  have  done  via  traditional 
study  of  isolated  disciplines. 

Music  projects  built  around  single  works  include 
Voyager  Company's  compact  disks  allowing  exploration 
of  Beethoven's  Ninth  Symphony  and  Stravinsky's  Rite  of 
Spring,  These  works  can  be  accessed  at  various  skill 
levels  via  musical,  historical,  cultural,  or  political 
information  pathways.  Of  special  benefit  to  the  student  of 
music  is  the  capability  to  retrieve  and  read  textual 
information  regarding  a  specific  musical  passage  while 
synchronously  listening  to  it  (13). 

Among  other  capabilities,  users  of  the  Beethoven 
disk  can  search  for  individual  themes,  request  a  display  of 
Beethoven's  original  score,  and  refer  to  textual 
commentary  by  Robert  Winter,  a  musician  and  Beethoven 
scholar  at  the  University  of  California  at  Los  Angeles  (14). 
It  is  also  possible  to  leap  from  a  glossary  containing 
musical  concepts  such  as  "dotted  rhythm,"  to  a  textual 
definition  of  the  concept,  to  an  aural  example  of  "dotted 
rhythm"  within  the  symphony.  Accordmg  to  Professor 
Jack  Logan,  whose  music  students  at  San  Diego  State 
University  use  the  interactive  multimedia  MVi/Zi  Symphony 
disk,  it  encourages  students  to  "go  beyond  passive 
listening  and  become  involved  in  discovering  why  the 
symphony  unfolds  as  it  does  (15)." 


Using  Multimedia  to  Promote  Multi-     ^ral  Understanding: 
The  Qjibwe  Curriculum  Cn  :,ioads  Project 

There  are  also  new  projects  incorporating  use  of 
interactive  multimedia  technologies  in  larger  learning 
contexts.  One  of  these,  the  Ojibwe  Curriculum 
Crossroads  Project,  is  being  developed  by  Corinne  Nason 
and  Yvonne  M.  Wilson  for  exploration  of  Ojibwe  culture 
by  native  and  non-native  American  students.  An 


interactive  multimedia  component  on  Ojibwe  art  and 
culture  is  used  in  conjunction  with  an  oral  history  project 
involving  Ojibwe  elders  and  clasnroom  visits  from  Ojibwe 
storytellers  and  artists.  The  project  addresses  issues  of 
cultural  pride  and  self-esteem,  and  encourages  students  in 
cooperative  problem-solving,  learning  through  experience, 
writing,  and  active  participation  in  the  creation  of  new 
aspects  of  the  program.  Increased  multicultural 
understanding  is  an  explicit  goal  of  the  project  (16). 


Bringing  the  Learner  into  the  Creative  Process: 
NewBookAVarsaw  m9 

While  not  technically  involving  multimedia,  a 
program  of  interest  because  of  its  high  degree  of 
interactivity  is  NewBook  Editor,  developed  at  the 
University  of  San  Diego  (USD).  NewBook  allows  its 
users  to  read  electronic  "books"  designed  with  multiple 
branching  plots,  and  at  the  same  time  create  a  record  of 
thoughts  and  decisions  regarding  the  path  taken  through 
the  book.  A  teacher  can  be  present  electronically  to 
contribute  discourse  or  to  comment  "in  the  margins"  of  the 
student's  investigation.  The  program  operates  in  real  time, 
so  tliat  student  and  teacher  immediately  affect  each  other's 
writing.  The  reader  can  try  out  various  interpretations  of 
the  material  from  various  points  of  view,  and  receive 
immediate  critical  guidance  (17). 

The  first  experimental  "book"  created  for  (and 
with)  NewBook  Editor  is  a  history/ethics/creative  analysis 
project  called  Warsaw  1939,  dealing  with  events  in  Poland 
prior  to  World  War  11.  According  to  the  project's 
developers,  "It  is  interactive  to  the  point  that  it  will  not 
function  unless  the  student  reads  and  thinks"  (18). 
NewBook/Warsaw  1939  is  designed  for  use  at  three 
levels.  The  first  level  offers  historical  background 
information  incorporating  hypertext  which  allows  the 
student  to  select  and  pursue  at  will  information  of 
particular  individual  irrerest.  Level  two  assumes  the 
reader  is  inside  the  Warsaw  ghetto  in  1939;  he  or  she  is 
asked  to  make  decisions  (via  hypertext)  that  determine 
what  happens  next.  While  other  projects  currently  offer 
both  the  hypertext  and  role-playing  scenario  cajiabilities  of 
Warsaw  IQ39,  level  three  distinguishes  this  project  by 
allowing  users  to  reread  a  compilation  of  the  textual  paths 
and  ethical  decisions  taken  thus  fai;  comment  upon  it: 
select  passages  from  it;  and  incorporate  t^iese  passages  as 
desired  in  their  own  analytical  essays.  Furthermore, 
students  can  link  their  writing  to  the  exi:iting  text,  and 
thereby  create  composite  or  "new  books"  (19) 


Expand'.ng  Cincrr.a  Arts : 
Creating  Interactive  Multimedia  in  (n^.  Cli1SSir>^rP 

Beyond  providing  the  opportunity  to  select, 
pursue,  and  absorb  information  at  an  individual's  own 
pace  -  even  beyond  enhancing  the  learner's  mental 
engagement  interactivity's  ultimate  value  may  lie  in  its 
encouragement  of  creativity.  A  project  of  a  type  entirely 
different  from  those  just  discussed,  and  having  a  long 
developmental  history  in  an  educational  setting,  is  the 
Rowland  Animation  program.  Originated  fifteen  years  ago 
by  Dave  Master,  an  art  teacher  in  the  Rowland  Unified 
School  District  of  Los  Angeles,  the  program  began  with  a 
student  production  of  a  20-second  animated  film,  made 
with  iittle  more  than  a  Supcr-8  camera.  Now  the  much* 
lauded  program  has  evolved  so  that  students  can  combine 
original  drawings  and  clay  figures  with  computer  graphics, 
stili  and  full-motion  video,  and  natural  and  synthesized 
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audio  (20).  Although  Rowland  films  have  won  many 
awards,  the  benefits  to  the  students  producing  them  may 
be  even  more  impressive  than  the  films  themselves. 
Among  these  benefits  are  improved  critical-thinking  skills, 
increased  self-esteem,  and  assurance  in  learning  and  using 
new  technologies  as  creative  tools  (21). 

Most  recently  acquired  technological  tools  include 
Macintosh-based  video-editing  and  production  systems 
(gifts  from  Digital  F/X  and  Apple  Computer)  and  a 
network  of  PS/2  computers  awarded  by  IBM.  According 
to  Master,  the  video-editing  systems  will  be  used  in 
conjunction  with  computers  and  VCRs  for  frame-accurate 
editing,  graphics  imponation,  and  titling;  and  the  PS/2s 
will  be  used  in  producing  interactive  multimedia  projects 
like  the  Ulysses  project  previously  discussed  (22).  In  this 
case  the  new  technology  is  making  it  possible  for  its  users 
to  create  end  products  incorporating  and  exploiting  the 
very  technology  used  in  production.  This  is  a 
phenomenon  of  the  Information  Age,  and  a  primary 
mechanism  of  its  acceleration. 


Stepping  into  the  Video  Display: 
Current  Virtual  Reality  Projects 

Few  in  communications-related  fields  will  not  have 
heard  virtual  reality  described.  Using  a  computer  with 
powerful  graphics  and  sound  generation  capabilities, 
position  and  motion  sensors,  a  mask  that  shuts  out 
everything  but  stereoscopic  images  from  two  graphics 
displays,  and  a  glove  or  full  body  suit  that  allows  sensory 
feedback,  it  is  possible  to  experience  the  sensation  of 
entering  a  three-dimensional  space  or  "vinual  reality"  in 
which  one  can  move  around,  "feel"  and  manipulate 
objects,  and  interact  with  others  who  have  "entered"  the 
space.  Research  and  development  efforts  for  the  new 
vinual  reality  (VR)  technology  are  already  producing 
medical,  military,  aeronautic/space,  architectural,  design, 
and  fine  art  applications  (23). 

In  his  book.  Virtual  Reality,  Howard  Rheingold 
describes  a  walk  he  took  through  a  vinual  version  of 
Sitterson  Hall  at  the  University  of  Nonh  Carolina  in 
Chapel  Hill,  where  VR  research  has  proceeded  since  the 
late  1960s.  The  actual  building,  now  being  used  as  the  site 
of  funher  VR  research,  incorporates  changes  made  to  the 
architectural  plans  as  the  result  of  earlier  vinual  walk- 
throughs by  architects  and  prospective  occupants  (24).  It 
is  only  a  matter  of  time  before  experimental  applications 
like  this  one  become  purchasable  products.  According  to 
Rheingold,  "With  the  1989  entry  into  the  VR  industry  of 
(California  software  companies)  Autodesk  and  VPL  .  .  . 
the  notion  of  architectural  walk-throughs  left  the  realm  of 
research  and  entered  the  world  of  commercial 
development"  (25). 

Together,  Japanese  and  American  companies  arc 
also  exploring  VR's  capabilities  for  virtual  interior 
design/decoration.  In  mid- 1990,  VPL  and  Matsushita 
Electric  Works  began  exploring  a  joint  venture  to  allow 
Japanese  department  store  customers  to  use  a  VR  system 
to  select  kitchen  appliances  (26).  A  year  ago  the  system 
became  available  to  customers  in  one  Tokyo  showroom; 
within  the  first  six  months  ii  proved  so  »>opuIar  and 
effective  in  selling  new  appliances  that  Matsushita  made 
the  decision  to  expand  to  one  hundred  showrooms  within 
five  to  ten  years. 

In  a  vinual  kitchen  whose  dimensions  and  decor 
arc  identical  to  his  kitchen  at  home,  a  customer  can  see 
how  various  appliances  sold  in  the  store  would  look  and 


fit.  He  can  even  open  appliance  doors  to  check  for  proper 
clearance.  VPL  is  continuing  to  work  with  the  Japanese 
firm  on  enhancements  to  the  system,  which  will  include 
giving  the  customer  the  ability  to  quickly  reposition 
appliances;  change  color  schemes,  surface  textures,  and 
lighting  effects;  and  "try  out"  insulation  against  unwanted 
environmental  noise  (27). 


Creating  Vinual  Works  of  An: 
The  Banff  Centre  for  the  Ans 

Research  into  fine  arts  applications  for  VR 
technology  is  also  under  way.  The  Banff  Centre  for  the 
Ans  in  Albena,  Canada,  is  hosting  an  ongoing  "An  and 
Vinual  Environments"  project,  with  a  goal  of  providing 
artists  not  only  with  state-of-the-an  VR  tools,  but  of 
moving  "beyond  the  constraints  of  goggles  and  gloves  to 
include  pertinent  developments  in  telepresence,  audio 
virtuality,  collaboration  ai  a  distance  and  interactive 
multimedia"  (28). 

Via  this  project,  several  anists  have  already 
completed  vinual  reality  works.  Lawrence  Paul,  a  native 
Canadian  of  the  Salish  tribe,  created  a  VR  environment 
called  "Inherent  Rights,  Vision  Rights,"  that  has  since 
been  exhibited  at  the  National  Gallery  of  Canada  in 
Ottawa.  The  viewer/vinual  reality  explorer  enters  a  virtual 
spirit  lodge  inhabited  by  figures  derived  from  the  anist's 
paintings.  These  figures  take  on  various  behaviors 
dependent  on  the  action  of  the  VR  explorer,  and  together 
all  "participants"  move  about  in  a  complex,  three- 
dimensional  SoundScape  (29). 

The  Banff  Centre  has  also  begun  working  on  the 
technical  problems  involved  in  transferring  multimedia 
information,  with  the  ultimate  goal  of  allowing  interaction 
on  the  same  project  by  artists  in  widely  separated  locations 
(30). 

THE  NEXT  STEP: 
MAKING  THE  NEW  TECHN0LCX3IES  MORE 
POWERFUL  AND  ACCESSIBLE 

Technology  is  already  being  used  to  enhance  an 
learning  and  teaching  in  a  multicultural  framework.  The 
logical  next  step  is  to  make  systems  based  on  this 
technology  more  capable  and  accessible  to  people 
everywhere.  These  enhanced  systems  will  assist  in 
understanding  not  just  a  single  an  tradition  and  the  culture 
in  which  it  arose,  but  a  multiplicity  of  traditions  and 
cultures  and  the  relationships  between  them.  This 
interactive  multimedia,  multicultural  education  will 
ultimately  allow  human  beings  to  redefine  themselves  and 
their  place  in  a  global  society. 

It  is  of  utmost  importance  that  the  new  generation 
of  systems  be  readily  accessible  and  affordable  for  people 
in  many  countries  and  diverse  learning  environments: 
otherwise,  it  will  benefit  only  a  narrow  elite.  What  can  be 
done  to  ensure  that  the  next  generation  of  systems  will 
meet  these  goals?  The  following  five  broad  areas  of 
activity  illustrates  the  task  at  hand: 


Expanding  the  Information  Space 

More  areas  of  knowledge  can  be  integrated  into  the 
software  information  space,  Cunently  existing  projects 
demonstrate  the  concept  of  using  art  as  a  starting  point  for 
the  investigation  of  a  single  culture.  The  Qin  project,  for 


example,  allows  the  individual  using  it  to  begin  with  a 
study  of  the  Qin  warrior  figures  and  other  artifacts,  and 
from  them  explore  outward  to  an  understanding  of  the 
culture  of  the  Qin  dynasty  limited  only  by  the  amount  of 
information  in  the  database  —  which,  given  the 
thoroughness  of  the  project,  may  not  be  much  less  than  the 
total  information  available  anywhere  on  the  subject  at  the 
present  time.  However,  when  the  culture  to  be  explored  is 
one  for  which  more  information  exists  (for  instance,  the 
long  and  productive  Tang  dynasty  of  China),  new 
challenges  are  created  by  the  radically  increased  size  of  the 
database  and  the  correspondingly  increased  complexity  of 
the  information  links  within  that  database.  The  size  of  the 
database  increases  even  more  dramatically  when 
information  about  multiple  cultures  is  linked. 

The  challenge  is  to  fashion  an  information  base  that 
allows  the  highly  idiosyncratic  and  creative  linkages  made 
in  the  human  mind,  so  that  its  users  can  follow  curiosity 
wherever  it  leads.  For  example,  a  student  might  begin 
exploring  imperial  architecture  of  the  Qin  era,  follow  links 
to  Mayan  architecture  in  Palenque,  and  from  there  progress 
to  a  study  of  other  indigenous  Nonh  American  cultures, 
including  the  Ojibwe.  Alternatively,  the  student  might 
begin  with  an  Ojibwe  carving,  proceed  to  Mayan 
sculpture,  and  from  there  to  the  terracotta  warrior  figures 
of  Xian.  Finally,  the  student  might  compare  the  art  and 
culture  of  the  Qin  dynasty  with  later  Chinese  dynasties, 
such  as  the  Tang,  and  possibly  even  "browse"  forward  in 
time  to  Chairman  Mao's  Peoples'  Republic  and  the  present 
day. 

Fortunately,  new  high-capacity  storage  devices 
make  large  databases  feasible.  However,  because  of  the 
number  of  independent  researchers  and  their  locations  at 
various  international  sites,  the  database  envisioned  will  be 
both  physically  distributed  and  stored  in  a  variety  of 
formats.  "Information  highways"  —  the  high-bandwidth, 
optical  fiber  data  channels  needed  to  tie  this  distributed 
information  base  together  into  an  integrated  network  -  are 
now  beginning  to  be  put  in  place  (3 1 ). 

To  recapitulate,  the  hardware  to  support  very  large, 
distributed,  multimedia  databases  is  already  available  or  in 
the  final  stages  of  development.  The  software  required  to 
support  these  databases  still  needs  to  be  developed. 
Currently  much  work  is  being  done  on  organizing  and 
accessing  very  large,  distributed  databases.  However,  to 
date,  the  vast  majority  of  this  work  focuses  exclusively  on 
textual  and  numeric  data.  The  work  being  done  on  very 
large,  distributee  databases  needs  to  be  extended  and 
linked  to  the  woirk  being  done  on  multimedia  databases,  in 
order  to  develop  data  storage  techniques,  rapid  retrieval 
strategies  and  algorithms,  and  standardized  interface 
protocols,  so  that  information  from  distributed, 

independently  developed  multimedia  databases  can  be 
accessed  and  merged  in  a  seamless  fashion. 


Expanding  Opportunities  for  Multimedia  Creativitv 

The  active  and  creative  aspects  of  the  interactive 
learning  experience  can  be  enhanced.  Most  of  the  projects 
reviewed  here  support  the  research  component  of  the 
learning  experience;  using  one  of  these  is  analogous  to 
doing  research  in  a  large  library  with  a  well-designed  card 
catalog.  The  student's  transition  from  doing  research, 
through  performing  analysis,  to  creating  a  reflective  or 
bold  new  work,  is  not  supported. 


While  the  Rowland  Animation  project  is  distinct 
from  the  others  discussed,  in  that  it  does  suppon  creative 
production,  the  initial  research/gathering  of  materials  for 
student  productions  is  done  through  traditional  methods 
rather  than  through  interactive  multimedia  systems. 
(Although  the  students  are  producing  multimedia  and  even 
interactive  multimedia  products,  they  are  learning  the  way 
people  have  always  learned.) 

To  a  degree,  the  USD  NewBook  project  does 
address  the  integration  of  interactive  information 
acquisition  with  the  creation  of  an  intellectual/creative 
product  by  the  learner.  However,  this  end  product  is 
essentially  a  traditional  essay;  it  contains  neither  nontextual 
elements  nor  hypenext  links. 

The  full  benefit  of  interactive  multimedia  learning 
will  only  be  realized  when  it  is  possible  for  users,  in  their 
own  analytical  or  creative  products,  to  reflect  the 
intellectual  and  sensory  richness  of  the  learning 
experience.  That  is,  interactive  multimedia  "term  papers" 
and  creative  products  are  the  natural  (and  necessar>') 
corollary  to  interactive  multimedia  "textbooks." 

To  write  multimedia  "term  papers"  multimedia 
"word  processors"  are  needed.  Essentially,  these  are 
authoring  systems  for  interactive  multimedia  documents 
which  will  allow  nonprogrammers  to  create  and  edit  these 
documents  as  easily  as  text  is  now  manipulated  with  word 
processors.  In  fact,  the  large-scale  creation  of  interactive 
multimedia  textbooks  in  itself  requires  such  authoring 
systems. 

Work  on  this  problem  is  currently  being  done  in 
various  locations.  One  such  project  is  the  MAEstro 
Multimedia  Authoring  Environment  underdevelopment  at 
Stanford  University.  MAEstro  is  designed  to  facilitate  the 
addition  of  new  media  and/or  new  media  formats  to  the 
authoring  system.  However,  it  is  limited  in  that  it  is 
designed  for  linear  presentations  requiring  no  interaction 
on  the  viewer's  part  (32).  For  the  new  generation  of 
systems,  projects  like  MAEstro  can  be  extended  to  provide 
support  for  the  full  range  of  interactive  multimedia 
capabilities. 


Enhancing  Interpersonal  Interaction  in  Multimedia 
Environment?; 

Interpersonal  interaction  can  be  enhanced  and 
integrated  with  the  interactive  multimedia  learning 
environment.  There  are  two  major  approaches  to 
achieving  the  interpersonal  interaction  envisioned.  One  is 
direct  realtime  interaction,  conceptually  an  extension  of  the 
current  teleconferencing  technology;  the  other  is 
nonrealtime  interaction,  conceptually  an  extension  of  the 
current  computer  networks  with  their  personal  E-mail  and 
special  interest  group  capabilities. 

In  the  long  run,  direct  realtime  interaction  offers 
great  promise  for  enhancing  the  learning  experience  and 
allowing  it  to  be  shared  between  people  of  various 
cultures.  The  nonverbal  aspects  of  this  interaction  would, 
for  example,  allow  a  saxophonist  in  Osaka  to  sit  in  on  a 
jam  session  in  San  Francisco  without  the  musicians  having 
to  know  each  other's  languages.  However,  most 
intellectual  and  much  anistic  communication  will  require 
the  use  of  language.  Given  the  linguistic  diversity  of  the 
world's  citizens,  it  is  unreasonable  to  expect  that  all 
participants  will  understand  any  single  common  language. 


Machine  translation  of  natural  languages  has  proved  to  be  a 
difficult  problem,  but  one  which  is  beginning  to  yield  to 
faster  computer  hardware  and  advanced  software  design 
techniques.  The  NEC  corporation,  for  example,  has 
developed  a  prototype  two-way  interpretation  system 
which  directly  translates  between  spoken  English  and 
Japanese.  The  company  plans  to  expand  the  system  to 
include  Thai,  Chinese,  French,  and  Korean  (33). 

While  in  some  ways  more  constrained  than  realtime 
interaction,  nonrealtime  interaction  will,  in  the  near  future, 
probably  play  a  more  significant  role  in  enhancing 
interpersonal  communication  and  collaboration. 
Nonrealtime  interaction  presents  fewer  technological 
challenges  than  does  full  realtime  teleconferencing,  and 
also  has  certain  intrinsic  advantages.  It  allows  participants 
in  the  information  exchange  to  review  messages  from  other 
participants  and  to  formulate  their  own  messages  at  a  pace 
and  time  convenient  to  them.  When  participants 
communicate  across  many  time  zones  as  they  do,  for 
instance,  in  the  Pacific-Rim  area  --  time  differences  of  half 
a  day  make  normal  realtime  communications  (such  as 
phone  calls)  difficult  to  arrange.  Finding  a  mutually 
convenient  time  for  communication  becomes  more 
awkward  when  several  people  from  scattered  time  zones 
are  involved;  cost  and  logistical  difficulties  aside, 
teleconferencing  is  so  hard  to  arrange  simply  because  of 
time  differences  that  it  cannot  be  used  for  routine 
multiparticipant  interaction. 

The  form  of  nonrealtime  interaction  proposed  here 
is  a  radical  extension  of  current  E-mail  systems.  The 
messages  will  in  fact  be  interactive  multimedia  documents, 
rather  than  simple  text  documents,  as  is  the  case  with 
current  E-mail.  For  example,  using  the  new  system,  a 
musicologist  in  Lima  might  incorporate  passages  of 
Peruvian  flute  music  in  an  E-mail  communication  with  a 
colleague  in  Jakarta  or  Sydney. 

The  previously  described  user-friendly  multimedia 
authoring  capability  will  be  an  integral  component  of 
multimedia  E-mail.  We  envision  some  form  of  machine 
translation  capability  as  another  component  allowing  the 
new  E-mail  systems  to  effectively  link  panici pants  from 
multiple  cultures.  Fonunately,  due  to  the  elimination  of 
the  voice  recognition  challenge  and  the  relaxation  of  timing 
constraints,  the  nonrealtime  translation  of  written  language 
is  much  less  difficult  than  realtime  (instantaneous)  spt*ech 
translation.  Even  before  solving  the  problem  of  automatic 
translation,  work  can  begin  on  the  data  communication 
protocols  required  for  exchanging  interactive  multimedia 
documents  via  E-mail. 


Zooming  into  the  Virtual  Future 

Research  on  virtual  reality  and  attempts  to  intef^rate 
VR  with  other  multimedia  learning  techniques  can  be 
expanded  and  accelerated.  The  enhancements  suggested 
thus  far  involve  using  pieces  of  available  technology  in 
new  combinations,  possibly  adding  layers  of  complexity  in 
the  development  process.  But  they  are  enhancements  that 
can  be  done  in  the  near  future,  with  widely  available, 
relatively  inexpensive  equipment. 

VR  requires  a  significant  amount  of  special - 
purpose  hardware,  and  will  therefore  be  less  available  than 
the  other  new  technologies  discussed.  On  the  other  hand, 
VR  is  beginning  to  leave  the  laboratory  and  enter  the 
market  place,  and  -  if  the  history  of  other  computei -related 
products  IS  any  guide  once  sales  reach  a  cenain  critical 
volurrjc,  economies  of  scale  will  lead  to  a  rapid  decrease  in 


the  cost  of  VR  systems.  When  that  happens,  virtual  reality 
will  offer  the  promise  of  even  more  dramatic  changes  in 
the  ways  we  learn  and  create.  Tom  Fumess,  director  of 
the  Human  Interface  Technology  Laboratory  (HITL)  at  the 
University  of  Washington,  believes  the  impact  on 
education/experiential  learning  could  be  enormous  (34). 

With  regard  to  implications  for  original  an,  an  artist 
may  ultimately  be  able  to  create  an  entire  virtual  world  for 
others  to  expU/re  -  a  world  that  not  only  looks  and  feels 
and  sounds .  »  the  artist  would  have  it,  but  that  has  its  own 
history  and  laws  of  physics;  is  described  by  its  own 
mathematics;  and  in  which  certain  sociological  and  political 
behaviors  are  appropriate.  Perhaps  automatic  machine 
translation  of  human  languages  will  be  possible  in  this 
world,  so  that  people  from  various  backgrounds  may  even 
interact  verbally. 

While  VR  applications  represent  a  slightly  more 
distant  future  than  the  other  new  technologies,  it  is  worth 
noting  that  development  of  an  experimental  national  virtual 
telecommunication  network  is  in  progress,  with  the 
ultimate  goal  of  creating  a  high-bandwidth  international  VR 
telecommunication  channel  (35).  The  important  point  is 
that,  when  and  as  they  are  developed,  VR  capabilities  -- 
like  technologies  deemed  more  feasible  for  the  near  term  - 
can  also  enhance  learning,  creating,  and  human/cultural 
interaction. 


Increasing  Accessibility  and  Reducing  Cost 

A  global  high-bandwidth  communications  network 
and  standardized,  moderately  priced  multimedia 
workstations  can  be  developed.  Although  high-capacity 
information  highways  are  beginning  to  be  put  in  place, 
connecting  cities  and  countries  around  the  world,  in  order 
to  support  the  broad-based  interactive  multimedia  learning 
envisioned,  these  information  highways  must  serve  the 
entire  global  village.  A  critical  goal  is  to  expand  the 
existing  network  so  that  information  available  at  remote 
sites  can  be  transmitted  to  locations  with  no  on-site 
database  capability,  such  as  small  schools  and  offices  - 
and  ultimately,  private  I  omes  (36). 

Another  important  goal  is  the  development  of  the 
standardized,  low-cost,  multimedia  workstation/personal 
computer  also  required  to  make  interactive  multimedia 
learning  widely  accessible.  The  computer  industry  is 
already  beginning  to  address  this  challenge.  For  example, 
companies  including  Analog  Devices  and  IBM/Texas 
Instruments/Intermetrics  (the  last-named  three  working 
jointly)  are  in  the  process  of  developing  digital  signal 
processor  (DSP)  chips  together  with  standardized  interface 
software  for  inclusion  in  the  next  generation  of  personal 
computers.  These  integrated  DSPs  will  greatly  increase 
the  capacity  of  personal  computers  to  process  realtime 
video  images  (37).  a 

Barring  unforeseen  technical  difficulties  or  changes 
in  the  economic  climate,  workstations  capable  of 
supporting  an  interactive  multimedia  learning  environment 
will  be  available  in  a  timely  fashion. 


The  End  Result: 
A  Revolution  in  learning 

The  cumulative  effect  of  enhancing  the  capabilities 
of  interactive  multimedia  and  other  new- technology 
systems  in  the  ways  described,  will  make  possible  a 
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revolutionary  reformation  of  education  as  we  know  \u  in 
terms  of  form»  con  ten  t»  and  accessibility.  The  widespread 
availability  and  self-directed  nature  of  interactive 
multimedia  learning  will  make  it  useful  beyond  the 
traditional  school  setting.  It  will  be  especially  valuable  for 
the  independent,  lifelong  learning  crucial  to  inhabitants  of  a 
fast-changing  world. 

The  vision  is  of  people  everywhere  actively 
pursuing  their  own  interests  through  the  intellectual  and 
sensory  richness  of  the  art-centered  global  multimedia 
information  base.  Foreseen  is  the  universal  ability  of 
children  and  adults  alike  to  interact  and  collaborate  with 
fellow  explorers  in  the  multimedia  environment,  and  to 
create  and  exchange  original  multimedia  products.  As 
human  beings  build  and  cross  virtual  bridges  into 
unknown  cultural  territory  —  and  there  learn,  share 
dreams,  and  creatively  work  together  -  mankind  will 
know  itself  as  citizens  of  a  rich  and  truly  global  society. 


MAKING  IT  HAPPEN 

If  citizens  of  a  global  society  are  to  live  in  peace, 
not  only  goods,  services,  and  technical  information  must 
be  exchanged,  but  values  and  visions,  as  well.  Why  do 
Americans  feel  uncomfortable  unless  they're  calling  each 
other  by  their  first  names?  Why  do  Japanese  find  it 
unacceptably  rude  to  say  no?  Why,  in  both  these  cultures, 
are  family  farmers  esteemed  beyond  the  limits  of  apparent 
reason?  Such  questions  exist  for  every  culture  on  Earth, 
and  no  matter  how  seemingly  inconsequential  or  foolish, 
begin  to  penetrate  to  the  heart  of  cultural  identity.  When 
we  can  answer  a  thousand  questions  about  each  other,  the 
dreams  binding  us  together  will  begin  to  be  stronger  than 
the  history  dividing  us. 

NOTES 

1.  Harold  M.  Williams,  "The  Language  of  Civilization: 

the  Vital  Role  of  the  Arts  in  Education"  (transcript 
of  remarks  presented  to  the  President's  Committee 
on  the  Arts  and  the  Humanities  of  the  J.  Paul  Getty 
Trust,  New  York  City,  October  3,  1991),  passim. 

2.  Howard  Rheingold,  Virtual  Reality  (New  York, 

I99I),  pp.  29-30. 

3.  Ken  Yamada,  "Almost  Like  Being  There,"  Wall  Street 

Journal,  April  6,  1992,  p.  RIO.  See  also 
Rheingold,  pp.  170-171,  for  a  description  of  this 
joint  MatsushitaA^PL  project  when  it  was  still  in 
the  planning  stage. 

4.  Vicki  Goldberg,  "On  a  Pizza-Size  Disk,  the  History  of 

American  Art,"  New  York  Times,  March  1,  1992, 
pp.  H35-36. 

5.  Isabelle  Bruder,  "Multimedia:  How  it  Changes  the 

Way  We  Teach  and  Learn,"  Electronic  Learninfi" 
September  1991,  pp.  22-26,  passim. 

6.  Goldberg,  p.  36. 

7.  Techno'Art  Museum  (pamphlet  published  by  New 

Media,  Inc.),  February  I,  1990. 

8.  Beverly  T.  Watkins,  "Vidcodisks  Offer  a  Detailed 

Portrait  of  Qin,  the  first  Chinese  Emperor," 
Chronicle  of  Higher  Education,  February  5,  1992, 
pp.  A20-A23. 


9.  "Panel  Presentations:  Multimedia  and  Ans  Education: 

Palenque  and  the  Museum  Education  Consortium 
Disc"  (Kathleen  S.  Wilson,  presenter),  in  Future 
Tense:  Arts  Education  Technology  Conference 
Summary,  (Getty  Center  for  Education  in  the  Arts, 
1991),  pp.  10-11. 

10.  "Interactive  Hypermedia  and  the  New  Empowerment 

Tools"  (Allen  I>e  Bevoise  and  Morgan  Newman, 
speakers),  in  Future  Tense:  Arts  Education 
Technology  Conference  Summary  (Getty  Center 
for  Education  in  the  Arts,  1991),  pp.  8-9. 

11.  James  E.  Dezell,  "The  Fusion  of  Education  & 

Technology"  in  The  Uncertain  Future:  Nev; 
Directions  for  Communications  Technology  & 
Public  Policy  (San  Diego  Communications 
Council,  1990  conference  proceedings),  pp.  3-8. 

12.  "Interactive  Hypermedia  and  the  New  Empowerment 

Tools"  (Robert  Abel,  speaker),  in  Future  Tense: 
Arts  Education  Technology  Conference  Summary 
(Getty  Center  for  Education  in  the  Arts,  1991),  p. 


13.  "Interactive  Hypermedia  and  the  New  Empowerment 

Tools"  (Robert  Winter,  speaker),  in  Future  Tense: 
Arts  Education  Technology  Conference  Summary 
(Getty  Center  for  Education  in  the  Arts,  199 1),  p. 
8. 

14.  Keith  Schneider,  "Theaters  of  High  Tech/Washington: 

Interactive  Multimedia  for  the  2000's,"  New  York 
Times,  January  12,  1992,  Sec.  5,  pp.  14,  23. 

15.  Dr.  Jack  D.  Logan,  Interview  regarding  use  of 

interactive  multimedia  in  music  education,  San 
Diego  State  University,  November  17,  i992. 

16.  ''Multicultural  Education"  (Corinne  Nason  and 

Yvonne  M.  Wilson,  speakers),  in  Future  Tense: 
Arts  Education  Technology  Conference  Summary 
(Getty  Center  for  Education  in  the  Arts,  1991),  p. 
19 

17.  D:.  Banon  D.  Thurber,'Dr.  Gary  Macy,  and  Dr.  Jack 

Pope,  "The  Book,  the  Computer  and  the 
Humanities,"  Technological  Horizons  in  Education 
(T.H.E.)  Journal,  August  I99I,  pp.  57-61. 

18.  Thurberet  al.,  p.  60. 

19.  Thurber  et  al.,  pp.  59-60. 

20.  Ted  M.  Kahn  and  Dave  Master,  "Multimedia  Literacy 

at  Rowland:  'A  Good  Story,  Well  Told*,** 
Technological  Horizons  in  Education  (T.H.E.) 
Journal,  February  1992,  pp.  77-83. 

21.  Kahn  and  Master,  pp.  79-80. 

22.  Kahn  and  Master,  p.  82. 

23.  Ryuji  Katayama,  "Vinual  Dynamite,"  Business 

Tokyo,  February  1991,  p.  24.  Sec  also 
Rheingold,  passim. 

24.  Rheingold,  pp.  29-30. 

25.  Rheingold,  p.  30. 

26.  Rheingold,  pp.  170-171. 


639       ^;  .  . 


27.  Yamada,  p.  RIO. 

28.  Douglas  MacLeod,  "The  Art  and  Virtual 
Environments  Project  at  the  Banff  Centre  for  the 
Ans"  (call  for  proposals),  Banff  Centre  for  the 
Ans,  September  20,  1992,  p.  2. 

29.  MacLeod,  p.  1 . 

30.  MacLeod,  p.  2. 

31.  John  M.  Eger,  "New  Communications  Technology 

Could  Make  Area  a  Powerhouse,"  San  Diego 
Union,  November  17,  1991,  p.  C-3. 

32.  George  D.  Drapeau,  "The  MAEstro  Multimedia 

Authoring  Environment,"  Technological  Horizons 
in  Education  (T,H.E,)  Journal,  February  1992,  pp. 
64-68. 

33.  "The  Communications  R&D  Situation  in  Japan,  Part 

6:  NEC  Corp.  Bridging  Language  and  Distance 
Barriers  with  Computers  and  Communications," 
New  Breeze y  Summer  1991,  pp.  12-14. 

34.  Katayama,  p.  23. 

35.  Rheingold,  pp.  172-173. 

36.  John  M.  Eger,  "Beyond  Psychographics:  Fiber  Optics 

and  the  Future  of  Television"  (transcript  of  remarks 
presented  to  the  1st  World  Symposium  on  the 
Electronic  Media.  United  Nations'  Internationa! 
Telecommunications  Union,  Geneva,  October  2, 
1989),  passim. 

37.  Ron  Wilson,  "DSP  Multimedia  Solutions  Emerge," 

Electronic  Engineering  Times,  October  12,  1992, 
pp.  1,  98. 

REFERENCES 


Bruder,  Isabelle.  "Multimedia:  How  it  Changes  the  Way 
We  Teach  and  Learn,"  Electronic  Learning," 
September  1991,  pp.  22-26. 

-.  "The  Communications  R&D  Situation  in 
Japan,  Part  6:  NEC  Corp.  Bridging  Language  and 
Distance  Barriers  with  Computers  and 
Communications,"  New  Breeze,  Summer  1991, 
pp.  12-14. 

Drapeau,  George  D.  "ITie  MAEstro  Multimedia  Authoring 
Environment."  Technological  Horizons  in 
Education  (T.H.E.)  Journal,  February  1997,  pp. 
64-68. 

Dezell,  James  E.  "The  Fusion  of  Education  & 
Technology"  in  The  Uncertain  Future:  New 
Directions  for  Communications  Technology  & 
Public  Policy  (San  Diego  Communications 
Council,  1990  conference  proceedings),  pp.  3-8. 

Eger,  John  M.  *'Beyond  Psychographics:  Fiber  Optics  and 
the  Future  of  Television"  (transcript  of  remarks 
presented  to  the  1st  World  Symposium  on  the 
Electronic  Media,  United  Nations'  International 
Telecommunications  Union,  Geneva,  October  2, 
1989). 


Eger,  John  M.  "New  Communications  Technology  Could 
Make  Area  a  Powerhouse,"  San  Diego  Union, 
November  17,  1991,  p.  C-3. 

 .   Future  Tense:  Arts  Education  Technology 

Conference  Summary  (Getty  Center  for  Education 
in  the  Ans,  1991). 

Goldberg,  VicH.  "On  a  Pizza-Size  Disk,  the  History  of 
American  An,"  New  York  Times,  March  1,  1992, 
pp.  H35-36. 

Kahn,  Ted  M.,  and  Dave  Master.  "Multimedia  Literacy  at 
Rowland:  'A  Good  Story,  Well  Told'," 
Technological  Horizons  in  Education  (T.H.E.) 
Journal,  February  1992,  pp.  77-83. 

Katayama,  Ryuji.  "Vinual  Dynamite,"  Business  Tokyo, 
Febniary  1991,  pp.  22-27. 

Logan,  Dr.  Jack  D.  Interview  regarding  use  of  interactive 
multimedia  in  music  education,  San  Diego  State 
University,  November  17,  1992. 

MacLeod,  Douglas.  "The  An  and  Virtual  Environments 
Project  at  the  Banff  Centre  for  the  Ans"  (call  for 
proposals),  Banff  Centre  for  the  Ans,  September 
20,  1992. 

Rheingold,  Howard.  Virtual  Reality  (New  York,  1991). 

Schneider,  Keith.  "Theaters  of  High  TechAVashington: 
Interactive  Multimedia  for  the  2000's,"  New  York 
Times,  January  12,  1992,  Sec.  5,  pp.  14,  23. 

 -.  Techno -Art  Museum  (pamphlet  published  by 

New  Media,  Inc.),  Febniary  1,  1990. 

Thurber,  Dr.  Barton  D.,  Dr.  Gary  Macy,  and  Dr.  Jack 
Pope.  "The  Book,  the  Computer  and  the 
Humanities,"  Technological  Horizons  in  Education 
(T.H£,)  Journal,  August  1991,  pp.  57-61. 

Watkins,  Beverly  T.  "Videodisks  Offer  a  Detailed  Portrait 
of  Qin,  the  first  Chinese  Emperor,"  Chronicle  of 
Higher  Education,  February  5,  1992,  pp.  A20- 


Williams,  Harold  M.  "The  Language  of  Civilization:  the 
Vital  Role  of  the  Ans  in  Education"  (transcript  of 
remarks  presented  to  the  President's  Committee  on 
the  Ans  and  the  Humanities  of  the  J.  Paul  Getty 
Trust,  New  York  City,  October  3,  1991). 

Wilson,  Ron.  "DSP  Multimedia  Solutions  Emerge," 
Electronic  Engineering  Times,  October  12,  1992 
pp.  1,  98. 

Yaniada,  Ken.  "Almost  Like  i^eing  There,"  Wall  Street 
Journal  April  6,  1992,  p.  RIO. 


640      C  .  ... 


Social  Impact  of  Cellular  Telephone  U'-age  in  Hawaii 
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1.  ABSTRACT 

Hawaii  is  noted  to  have  the  highest  penetration  rate  of  cellular  telephones  in  the  United 
States.  This  sudden  surge  in  the  use  of  anew  technology  has  been  accompanied  by 
questions  related  to  social  and  lifestyle  impact,  especially  in  the  area  of  driver  safety. 
The  following  study  reports  on  the  analysis  of  exploratory  data  gathered  from  high 
school  and  university  students,  on-duty  police  officers,  as  well  as  other  Oahu  residents 
using  cellular  phones  for  a  variety  of  business  and  personal  applications. 


2.  BACKGROUND 

In  less  than  a  decade  from  its  introduction  into  the 
marketplace,  the  cellular  telephone  has  found  a 
welcome  home  in  the  hearts  and  minds  of  the 
American  public.  Though  application  of  cell 
technology  may  be  relatively  new,  its  human  interface 
is,  in  fact,  a  familiar  reminder  to  an  already 
comfortable  mode  of  communication,  beloved  by  at 
least  three  generations.  Conceptually,  the  telephone 
is  also  the  perfect  companion  piece  to  another  all-time 
American  favorite:  the  automobile. 

This  seemingly  made-in-heaven  match  capitalizes  on 
an  illusion  of  freedom  and  independence:  two  of  the 
strongest  elements  defining  American  culture.  A 
combination  of  maintaining  accessibility  via 
telecommunication  while  remaining  physically  free  in 
a  moving  vehicle  provides  a  sense  of  personal  control 
over  space  and  time.  It  is  a  powerful  temptation 
within  the  reach  of  many:  those  who  may  have 
already  lost  other  forms  of  control  over  their  daily 
lives,  as  well  as  those  in  power  who  are  simply 
seeking  to  preserve  the  status  quo.  For  some,  it 
serves  as  an  efficient  business  tool  that  will  help  them 
better  perform  their  designated  duties;  for  others,  :i  is 
a  transformational  technology  that  opens  a  new  and 
previously  unattainable  dimension  in  their  lives. 

Respondents:  The  following  study  is  a  preliminary 
foray  into  the  attitudes  and  impressions  of  two  sets  of 
Oahu  residents  concerning  cellular  telephones.  It 
represents  the  aggregate  views  of  169  high  school 
and  university  students  as  well  as  945  Honolulu  police 
officers  on  traffic-related  duty  who  were  surveyed 
during  the  period  of  May  through  November,  1992. 
The  survey  Instrument  included  closed  and  open- 
ended  questions  on  a  variety  of  portable 
communication  technologies,  from  which  cellular 
telephone  data  has  been  extracted  for  this  report. 


In  addition,  ten  in-depth,  open-ended  interviews  were 
conducted  with  representative  users  of  cellular 
telephones:  from  strictly  business  users  through  the 
now-prevalent  continuum  of  mixed  business  and 
social  use,  to  the  strictly  ''safety  &  security"  minded 
users.  It  should  be  noted  that  the  student  sample  is 
not  representative  of  the  total  student  population  in 
Hawaii  and  may,  in  fact,  be  biased  toward  a  more 
affluent  and  sophisticated  sub-set  of  the  younger 
population.  Although  all  students  were  attending 
public  institutions  of  education  (Kalani  High  School 
and  University  of  Hawaii  at  Manoa)  no  extrapolations 
can  be  made  to  a  wider  population  base.  Additional 
information  on  the  police  sample  is  provided  in 
Section  5. 

3.  HAWAII'S  CASE 

Hawaii's  unique  geography,  limited  road  system, 
premium  property  costs,  and  more  traditional  family 
values  may  have  put  it  ahead  of  many  other  states  in 
the  applications  of  this  new  technology. 

Hawaii  is  noted  for  two  distinctions  in  the  cellular 
telephone  maritet.  First,  it  seems  to  have  the  highest 
penetration  rate  of  cellulars  in  the  United  States; 
approximately  9%  (anticipated  10%  by  first  quarter  of 
1992),  compared  to  the  highest  mainland  rate  of  7-8% 
in  Las  Vegas.(1)  Second,  while  mainland  cellular 
telephone  users  seem  to  prefer  mobile  units, 
Hawaiians  are  firmly  committed  to  portables.  The 
difference  in  portable  use  rates  are  quite  startling:  an 
estimated  90-95%  in  Hawaii  compared  to  26% 
portable  use  on  the  mainland  in  the  second  half  of 
1992.(2) 

One  line  of  reasoning  that  would  explain  both  of  these 
phenomena  would  be  the  timing  of  the  introduction  of 
this  service  and  the  physical  layout  of  the  populated 
areas  of  the  islands.  One  must  note  that  cellular 
technology  was  not  introduced  into  the  islands  until 
mid-1 986  three  years  after  the  granting  of  the  first 
FCC  licenses  on  some  mainland  locations. 
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Yet,  because  of  the  FCC's  west-to-east  granting  of 
Rural  Service  Area  (RSA)  licenses,  the  island  of 
Kauai  became  the  first  benefactor  of  such  a  license 
through  a  GTE  Mobilnet  application. 

Thus,  by  getting  a  relatively  "late"  start  but  with  more 
comprehensive  coverage,  Hawaiians  may  have  been 
introduced  to  this  technology  by  more  experienced 
marketers  and  may  have  skipped  the  earliest  (and 
bulkiest)  generation  of  the  equipment.  In  addition, 
because  of  limited  road  systems,  people  are  not 
spending  as  much  time  "on  the  road"  as  they  would 
on  many  mainland  states.  To  make  their  investment 
in  cellular  technology  more  worthwhile,  it  makes 
sense  to  have  a  portable  unit  that  can  be  used  in  a 
variety  of  circumstances  -  and  not  just  in  a  car.  For  a 
younger  or  less  affluent  market  segment  this  also 
translates  into  keeping  in  touch  when  the  primary 
node  of  transportation  is  not  a  car  al  all  but  a  bike, 
moped,  or  motorcycle. 

4.  PRIVATE  IMPRESSIONS 

One  of  the  tasks  for  all  those  surveyed  was  to  rate 
their  own  frequency  of  use  of  cellular  telephones  and 
their  impressions  of  this  technology  on  a  five  point 
scale  (frequency  of  use  from  "never"  to  "regularly"  and 
impressions  from  "negative"  to  "positive").  Results 
from  both  groups,  as  can  be  seen  in  Figures  1  and  2, 
show  a  relatively  large  number  of  individuals  who 
have  used  cellular  phones  (71%  for  police  and  66% 
for  students)  with  a  majority  in  each  group  having  a 
positive  impression  of  this  technology.  Negative 
impressions  range  from  1 1  %  for  the  student  group  to 
17%  for  the  police  officers.(3) 


Police  Student 
users  1  nonusers    users  I  nonusers 


□  regularly 
m  often 


sonnetinnes 


\^  infrequently 
I    I  never 


Impression  of  Cellular  Phones 

50%  positive  66% 


33%  neutral  23% 
17%  negative  11%. 


Police 


Students 


FIGURE  1.  FREQUENCY  OF  CELLULAR  PHONE 
USE  BY  STUDENTS  AND  POLICE  OFFICERS 


FIGURE  2.  POLICE  &  STUDENT  IMPRESSIONS 
OF  CELLULAR  TELEPHONES 


A  full  range  of  attitudes  and  impressions  toward  this 
technology  were  recorded,  from  negative  to 
ambivalent  to  positive.  In  addition,  between  23-33% 
of  the  populations  studied  remained  neutral  in  their 
impressions. 

Negative  Impressions:  Typically,  negative  attitudes 
toward  the  cellular  phone  come  from  those  who  are 
not  cellular  phone  users  themselves,  and  if  they  are, 
their  objections  are  generally  limited  to  the 
inappropriate  use  of  the  instrument  by  others.  The 
most  often-heard  complaint  is  danger  to  safety  on  the 
road;  followed  by  lack  of  social  etiquette  in  public 
places  such  as  restaurants,  theaters,  meetings,  and 
classrooms.  The  younger  generation  is  almost 
unanimous  In  its  praise  of  cellular  telephones.  Two  of 
the  often-cited  negative  issues  related  to  this 
technology,  that  of  privacy  and  matters  of  traditional 
etiquette  do  not  appear  to  be  of  major  concern  to  this 
group.  Of  over  150  students  surveyed  in  this 
category,  fewer  than  4%  had  strongly  negative 
impressions  of  this  technology.  This  number  climbed 
to  almost  9%  for  police  officers. 

In  the  police  datJu,  a  positive  relationship  exists 
between  the  frequency  of  use  and  a  positive 
impression  of  the  technology:  the  more  frequent  the 
use,  the  more  positive  the  impression.  In  fact,  out  of 
231  respondents  who  used  cellular  telephones  with 
any  regularity,  only  15  (or  less  than  7%)  had  a 
negative  opinion  of  this  device  whereas  at  the  low-use 
level  the  numbers  were  almost  equally  divided 
between  negative  and  positive  impressions,  with  a 
slight  leaning  toward  the  negative  (51%  to  49%). 

Ambivalent:  The  best  example  in  this  category 
illustrates  how  a  simple  chore,  given  the  chance,  can 
create  an  ambiguous  social  behavior.  A  high  school 
student  on  a  very  tight  schedule  had  borrowed  her 
mother's  cellular  telephone  for  the  day  so  that  she 
would  not  miss  a  deadline  for  calling  in  her  order  for 
senior-year  photographs.  As  she  was  making  the  call 
from  her  car.  she  commented  with  great  misgiving  to 
those  sharing  the  ride:  "I  feel  like  a  yuppy  scum."  Of 
course,  this  person  should  be  pleased  to  know  that  a 
recent  market  survey  in 
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London  has  put  "yuppies"  fifth  on  the  list  of  top  celiular 
phone  users,  behind  "people  who  travel,  busy  people, 
entrepreneurs  and  'wheeler 
deaIers/"(4)  it  would  not  be  unreasonable  to 
assume  that  some  of  our  collective  impressions  of  a 
technology  will  be  based  on  the  image  we  conjure  up 
of  its  user  population.  This  image  itself  seems  to 
span  a  wide  spectrum  of  positive,  negative,  and 
"shaky"  adult  characters,  ultimately  leaving  one  with 
an  ambiguous  perception  of  cellular  phone  users. 

Positive:  Any  number  of  factors  may  account  for  the 
more  positive  image  that  cellular  telephones  enjoy 
with  the  student  group,  including  their  receptivity  to 
new  technologies  based  on  greater  exposure  to  a 
variety  of  such  technologies  throughout  their  lives  and 
the  specific  professional  experiences  of  the  law 
enforcement  officers. 

The  most  often-cited  positive  impression  of  this 
device  is  related  to  its  convenience.  Many  who  see  it 
as  an  indispensable  tool  for  safety  and  security  are 
adamant  about  classifying  it  as  a  necessity,  rather 
than  a  luxury. 

5.  SAFETY  AND  SECURITY 
5.1  ON  THE  ROAD 

One  of  the  most  controversial  social  issues  regarding 
the  use  of  cellular  telephones  is  road  and  highway 
safety.  The  most  vocal  critics  of  this  new  technology 
will  invariably  point  to  the  hazards  of  being  in  the 
vicinity  of  a  driver  weaving  from  lane  to  lane  while 
dialing  a  number  or  being  engrossed  in  a  telephone 
conversation. 

While  eariier  research  shows  that  the  safety  benefits 
of  celli^tar  telephones  In  cars  may  offset  potential 
hazards.(5)  it  could  not  be  automatically  assumed 
that  such  results  are  generalizable  to  the  current 
situation  in  Hawaii.  Several  conditions  have 
prompted  a  re-evaluation  in  this  state:  first, 
contemporary  use  of  cellular  telephones  in  Hawaii  is 
no  longer  limited  to  the  business  community  but 
extends  to  the  general  public;  second,  the  number  of 
individuals  with  access  to  such  devices  has  increased 
dramatically  over  the  last  several  years;  and,  finally, 
with  the  increase  in  number  and  variety  of  users,  the 
use  patterns  may  have  shifted,  both  in  terms  of  the 
purpose  of  calls  and  their  number  and  duration.  In 
addition,  the  roads  and  driving  conditions  on  Oahu 
are  quite  different  from  those  on  the  U.S.  Mainland. 

"House  Concurrent  Resolution  Relating  To  Highway 
Safety,"  of  Hawaii's  Sixteenth  State  Legislature  (1992) 
acknowledged  the  need  *1o  obtain  statistics  on  the 
potential  dangers  and  the  extent  to  which  ...  cellular 
phone  use  v/hile  driving  has  contributed  to  traffic  and 
pedestrian  accidents  in  the  State."(6)  As  neither  the 
state's  Department  of  Transportation  nor  the  Honolulu 
Police  Department  had  collected  any  statistics  that 
would  allow  for  a  retrospective  search  and  analysis  of 
relevant  traffic  accidents,  it  was  decided  to  conduct  an 


exploratory  survey  to  determine  the  extent  to  which 
on-duty  traffic  officers  have  observed  th3  interference 
of  cellular  telephone  use  with  safe  drivi.ig  habits  on 
Oahu's  roads.  Because  of  the  exploratory  nature  of 
this  study  and  in  the  interest  of  time  for  reporting  to 
the  next  legislative  session,  it  was  decided  to  accept 
the  inherent  shortcomings  of  a  self-administered 
instrument. 

To  this  end,  1700  questionnaires  were  distributed  in 
late  October,  1992  through  the  Honolulu  Police 
Department's  Records  &  Identification  Division  to  all 
police  officers  with  traffic-related  duties.  In  addition  to 
inquiring  about  cellular  telephone-related  accidents  or 
unsafe  driving  habits  observed,  thi3  three-part 
questionnaire  also  dealt  with  frequency  of  personal 
use,  impressions,  and  safety-related  aspects  of  other 
mobile  or  portable  telecommunication  media  such  as 
radio  head-sets,  multiple  radio  speakers,  boom 
boxes,  laptop  computers,  and  portable  television  sets. 
Of  the  945  valid  forms  returned  by  early  November, 
questions  in  Part  II  of  the  survey  (personal 
experiences  as  police  officers)  have  been  analyzed 
and  will  be  reported  in  this  paper. 

The  reader  Is  urged  to  keep  in  mind  that  the 
respondents  were  not  asked  to  report  doc^'Tiented 
facts,  but  to  simply  state  their  own  perceptions. 
impressions,  and  personal  experiences. 

Questions  which  appear  in  bold  italics  in  the 
remainder  of  this  paper  have  been  taken  directly  from 
the  survey  instrument  and  represent  a  subset  of  the 
26  questions  asked  of  the  HPD  officers. 

In  your  experience,  does  cellular  or  mobile 
telephone  use  contribute  to  or  cause  automobile 
accidents? 

Never  /  Seldom  /  Occasionally  /  Often  /  Very  Often 


FIGURE  3:  POLICE  OPINION  of  CELLULAR 
PHONES  CONTRIBUTING  TO  AUTO  ACCIDENTS 
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Of  the  892  police  officers  responding  to  this  question, 
only  16%  (or  142)  felt  that  cellular  phones  were  never 
a  contributing  factor  in  accidents.  While  280  (31%) 
thought  that  this  technology  was  seldom  involved  in 
serious  safety  violations,  390  or  44%  of  the 
respondents  saw  cellular  phones  as  an  occasional 
contributor  to  auto  accidents.  Of  the  remaining  9% 
who  had  reason  to  believe  that  there  was  a  much 
greater  safety  hazard  associated  with  cellular  phone 
use  on  the  road,  6%  registered  "often"  and  3  % 
chose  "very  often"  as  their  category  of  response  to 
this  first  question.  See  Figure  3  above. 


In  the  past  twelve  months  of  investigating 
accidents,  in  your  opinion  how  many  accidents 
seemed  to  involve  cellular  phones  as  a 
contributing  cause  to  the  accident? 
None/ 1-2  /  3-4/ 5  or  more 

This  follow-up  question  was  answered  by  742  of  the 
respondents.  This  lower  number  in  some  measure 
reflects  the  assignment  status  of  some  of  the  officers 
within  the  last  twelve  months.  Of  this  number,  1 7  or 
2%  reported  having  inveotlgated  five  or  more 
accidents  in  which  cellular  telephones  were  a 
contributing  cause.  Another  54  (7%)  had  seen  3-4 
telephone-related  accidents  while  an  additional  27% 
had  investigated  one  or  two  such  accidents.  The 
majority  of  the  respondents  (64%),  however,  had  not 
investigated  any  accidents  in  the  previous  12-month 
period  in  which  cellular  phones  could  be  considered  a 
contributing  cause  to  accidents.  See  Figure  4. 


none  64% 
1-2  27% 
3-4  7% 
^  5  or  more  2% 


FIGURE  4:  NUMBER  OF  ACCIDENTS  IN  WHICH 

POLICE  IMPLICATE  CELLULAR  PHONES  AS 
CONTRIBUTORY  CAUSE  (12-MONTH  PERIOD) 

Is  cellular  or  mobile  telephone  use  while  driving 
less  or  more  risky  than  eating  while  driving? 
Less  Risky  /  As  Risky  /  More  Risky 

Many  of  the  advocates  of  cellular  telephones  argue 
that  automobile  drivers  engage  in  a  variety  of 
behaviors  that  lead  to  at  least  equally  if  not  more 
hazardous  driving  conditions.  Among  the  activities 
cited  are  drinking  hot  beverages,  eating,  smoking, 
and  applying  cosmetics  (or  shaving).  The  survey 
approached  this  issue  from  several  different 
perspectives,  including  a  parallel  set  of  questions 


involving  such  distractions  as  noisy  children, 
unrestrained  pets,  and  smoking.  This  line  of 
reasoning  led  at  least  one  officer  to  propose  the 
banning  of  noisy,  bouncy,  children  from  moving 
vehicles  while  it  prompted  another  to  defend  pets  as 
highly  desirable  companions  in  cars!  Figure  5  shows 
a  wide  variation  of  opinions  on  the  risks  of  cellular 
phone  use  as  compared  to  eating  while  driving. 

A  comment  from  a  "strictly  business"  cellular  phone 
user  was  that  drivers  have  an  inherent  knowledge  of 
what  they  are  capable  of  doing  behind  the  wheel  and 
that  their  use  of  cellular  telephones  will  follow  the 
same  pattern  of  behavior.  In  other  words,  "If  you 
know  how  carefully  you  need  to  bite  into  your 
hamburger  and  how  long  it  takes  you  to  accomplish 
this  task  without  endangering  others,  then  you  will 
follow  the  same  rules  when  trying  to  make  a  phone 
call."  Of  course,  if  not  all  drivers  are  as  conscientious 
as  this  respondent  while  eating,  the  presumption  is 
that  they  will  also  have  the  same  failings  in  their  use 
of  the  telephors. 


less  risky  than  eating  &  driving  25% 
as  risky  as  eating  &  driving  55% 
more  risky  than  eating  &  driving  20% 

FIGURE  5.  CELLULAR  PHONES: 
POLICE  OPINIONS  OF  RISK 


Do  the  benefits  of  cellular  phones  (such  as 
reporting  drunk  drivers  or  accidents)  outweigh 
any  risks  caused  by  their  use  (such  as  driver 
inattention)?  Yes  /  No 


Igl  benefits  outweigh  risks  66% 
fe^>^    risks  outweigh  benefits  34% 

FIGURE  6.  POLICE  OPINION  OF  THE  BALANCE 
OF  BENEFITS  AND  RISKS  OF  CELLULAR  PHONES 
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5.2  PUBLIC  AND  PRIVATE  SAFETY 

A  growing  number  of  subscribers  nationwide  and  in 
Hawaii  report  their  primary  use  of  this  technology  as  a 
safety  net  in  times  of  crisis.  Statistics  for  this 
phenomenon  abound  in  the  industry  and  can  be  seen 
in  nearly  every  issue  of  the  industry's  trade  journals. 
For  example,  a  survey  of  cellular  phone  users  in 
October  of  1991  revealed  that  40%  of  current 
subscribers  considered  themselves  exclusively 
business  users,  but  "only  17%  of  non-users  interested 
in  cellular  say  they  would  use  it  solely  for  that 
purpose."(7)  Cellular  Marketing's  1992  mid-year 
cellular  carriers  survey  results  show  a  steady  trend  of 
1 8%  decline  in  subscriber  phone  bills  even  as  the 
industry  is  reporting  a  57%  subscriber  growth  rate. 
(8)  This  indicates  that  new  subscribers  to  this  service 
are  more  likely  to  be  non-business  users.  To 
illustrate,  when  the  business  and  non-business 
customers  are  lumped  together  (as  in  Cellular 
Marketing's  survey  noted  above),  the  average  bill  is 
estimated  to  be  $77.88  down  from  $87.40  six  months 
ago  and  $95.00  in  1991.(9)  In  Hawaii,  the  average 
phone  bill  for  those  who  are  subscribing  to  cellular  tor 
safety  reasons  alone  is  approximately  $30.(10) 
Individual  interviews  have  shown  the  lower  range  to 
be  approximately  $16-$20  per  month,  or  just  a  few 
dollars  more  than  the  minimum  monthly  subscription 
rate  offered  by  the  companies. 

One  way  to  assess  the  public's  image  of  the  cellular 
telephone  as  a  safety  tool  is  to  look  at  patterns  of 
cellular  sales  and  local  occurrences  of  crimes  or 
disasters.  Reports  from  mainland  states  have 
indicated  an  unprecedented  surge  in  cellular  phone 
sales  and  subscriptions  after  well-publicized  crimes 
such  as  the  Zywicki  murder  case.(1 1 )  Ron  Nissen, 
former  press  secretary  to  President  Ford  and  now  a 
spokesman  for  the  Cellular  Telecommunications 
Industry  Association  in  Washington  was  quoted  as 
saying,  "Every  time  somebody  gets  their  car  stolen  or 
gets  hurt  or  killed  in  a  carjacking,  there's  an  increase 
in  customers."(l2) 

Hawaii  cellular  telephone  companies  have  also  noted 
a  surge  in  demand  for  portable  communication 
associated  with  a  local  crime  against  a  young  woman 
during  Christmas  of  1991  as  well  as  the  more  widely 
publicized  case  of  hurricane  Iniki  during  the  Fall  of 
1992.(13) 

6.  LEGISLATION 

6.1.  POLICE  RESPONSE 

Would  you  support  or  oppose  legislation 
regulating  the  use  of  cellular  and  mobile 
telephones  by  the  driver  while  the  car  is  in 
motion?  Support  /  Oppose  I  No  Opinion 

Because  the  Honolulu  Police  Department  testified 
before  the  Legislature  on  behalf  of  this  study  and  the 


questionnaires  were  distributed  from  the  Captain's 
office,  there  was  some  concern  that  the  respondents 
might  feel  obligated  to  reflect  what  they  may  have 
believed  to  be  the  views  of  the  top  administrators. 
Although  some  regional  patterns  became  evident  in 
the  process  of  data  entry,  there  was  no  indication  of 
an  overall  bias  and  the  aggregate  result  seems  to 
confirm  the  independence  of  individual  respondents. 

Of  the  909  officers  responding  to  this  question,  295 
or  32%  would  oppose  legislation  limiting  the  driver's 
use  of  cellular  telephones  in  a  moving  vehiclo,  while 
355  or  39%  would  support  such  legislation  (See 
Figure  7).  Some  of  those  supporting  such  legislation 
placed  contingencies  on  their  positive  responses, 
such  as  "reasonableness  of  legislation."  On  the  other 
hand,  a  number  of  those  who  opposed  legislation 
seemed  to  find  more  pressing  safety  issues  on 
Hawaii's  roads;  for  example,  banning  the  use  of  radio 
headsets  or  political  "sign  waving"  during  political 
campaigns.  The  most-often  cited  reason  for  not 
mandating  new  regulations  is  that  there  are  already 
ample  laws  addressing  this  issue  through  the  "driver 
inattention"  category.  The  advantage  of  such  a 
catch-all  category  is  that  it  can  be  extended  equally  to 
all  future  technological  additions  to  vehicles  which  can 
potentially  cause  even  greater  distractions  than 
telephones. 

In  the  latter  category  we  can  already  place  emerging 
technologies  such  as  the  extended  mobile  office, 
including  a  variety  of  laptop  computers,  fax  machines, 
and  "personal  communicators." 


H  support  39% 
^  oppose  32% 
m  no  opinion  29% 


FIGURE  7:  POLICE  SUPPORT  OF  LEGISLATION 


6.2  OTHER  RESPONDENTS 

A  subset  of  the  University  of  Hawaii  sample 
population  participated  in  a  semester-long  computer- 
mediated  discussion  of  the  pros  and  cons  of 
legislative  action  related  to  the  use  of  all  phones  in 
moving  vehicles.  These  respondents  we^'e 
unanimously  against  such  legislation.  The  following 
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comments  are  typical  of  the  many  received  from  the 
student  population  and  the  larger  public  sample: 

"It  is  the  responsibility  of  the  driver  to  make 
sure  they  are  capable  of  using  a  phone  while  driving. 
If  they  are  not,  then  they  should  not  [or  will  not]  use 
it."  "I  think  it  would  not  be  practical  and  fair  to  cellular 
phone  users  to  make  such  a  restriction.  If  they  do 
that,  they  should  put  a  ban  on  CB  radios,  and  police 
scanners,  or  any  form  of  mobile  communications  that 
is  used  while  driving  also.  But  they  would  never  do 
that.  Why  pick  on  cellular  phone  users  only?"{14) 

6.3  PROSPECTS  FOR  LEGISLATION 

There  is  currently  a  gridlock  in  the  state  court  system 
caused  by  mandatory  sentencing  requirements 
imposed  by  the  legislature  and  a  rising  number  of 
dnjnk  driving,  child  abuse,  and  spouse  abuse  cases 
being  brought  to  trial.  The  courts  are  seeking  some 
relief  from  the  legislature  for  granting  more 
discretionary  options  for  the  judges  and  are  clearly 
stating  that  any  additional  legislation  which  affects  the 
workload  of  the  courts  should  be  supplemented  by 
budgetary  allocations  to  defray  the  costs  of  the 
judicial  process.(15) 

At  a  time  when  Hawaii  is  facing  diminishing  revenues 
and  the  state  budget  is  being  scnjtinized  for  every 
possible  cutback,  it  would  seem  unlikely  that  the 
legislature  will  consider  legislative  action  against 
cellular  telephone  use  when  many  in  the  field  of  law 
enforcement  believe  that  the  current  catch-all 
category  of  "inattention  to  driving'*  can  be  used  and 
enforced  against  unsafe  cellular  phone  use.  On  the 
other  hand,  some  police  officers  believe  that  even  if 
cellular-related  legislation  is  difficult  to  enforce,  it 
should  still  be  placed  "on  the  books"  to  discourage 
frivolous  use  of  the  telephone  while  a  vehicle  is  in 
motion. 

7.  OTHER  SOCIAL  ISSUES 

There  are  a  variety  of  social  issues  related  to  the  use 
of  cellular  telephones.  Some,  such  as  privacy  and 
fraud,  have  received  extensive  publicity.  Others,  such 
as  personal  and  societal  costs  of  the  technology, 
unethical  or  illegal  uses,  and  the  inherent  limited 
availability  of  the  current  services  are  argued  away  in 
terms  of  future  technical  or  social  fixes.  The  latter 
concerns  are  not  limited  to  cellular  telephones,  but 
apply  to  the  vast  majority  of  communication 
technologies  introduced  into  the  American  culture 
during  the  past  decade.  As  all  of  these  areas  are 
worthy  of  lengthy  discussions,  any  tokenism  will  be 
dispensed  with  here.  Instead,  the  remainder  of  this 
paper  will  focus  on  identifying  certain  emerging 
themes  as  potential  areas  for  further  research. 

A  synthesis  of  results  from  over  1 100  respondents 
begins  to  establish  some  behavioral  patterns  of 
cellular  telephone  use.  Such  patterns  are  not  only 


apparent  to  the  users  themselves,  but  also  equally 
apparent  to  the  non-users,  as  may  be  witnessed  by 
the  growing  trend  toward  establishing  "social 
protocols"  in  public  places.  Such  patterns  of  use  and 
behavior  can  take  on  positive  or  negative  overtones, 
or  can  be  classified  as  impulsive  or  spontaneous 
behavior  which  may  have  both  positive  and  negative 
connotations.  The  following  categories  are  a  first 
attempt  at  identifying  themes  and  are  not  intended  to 
be  mutually  exclusive. 

Impulsiveness  and  Spontaneity:  To  check  (up)  on 
people  on  the  spur  of  the  moment.  There  is  a  greater 
tenr*ency  to  keep  in  touch  with  "significant  others." 
On  the  one  hand  this  may  lead  to  stronger 
interpersonal  relationships;  on  the  other,  it  may  border 
on  overprotectiveness  and  result  in  a  total  lack  of 
private  time.  It  may  soon  become  difficult  to  draw  the 
line  between  impulsive  spontaneity  and  compulsive 
tendencies  of  the  "need  to  know"  variety.  Although 
the  majority  of  normal  phone  users  will  report  that 
they  keep  their  telephone  "shut  down"  to  avoid 
receiving  calls,  others  will  report  that  they  must  leave 
the  phone  on.  and  are  effectively  "on  call"  at  all  times 
-  not  for  business,  but  for  personal  relationships. '  In 
such  cases  a  spontaneous  changing  of  plans  can  just 
as  easily  lead  to  negative  as  to  positive  results  in  a 
relationship. 

Adventuresomeness  and  risk  taking:  To  go  places 
and  not  feel  afraid;  to  go  places  never  gone  before, 
being  secure  in  finding  directions.  The  portable 
phone  serves.  In  effect,  as  a  safety  net  which  allows 
more  risky  activities  such  as  travelling  late  at  night, 
unaccompanied,  and  in  unfamiliar  territories. 
Spontaneous  behavior  can  also  be  classified  under 
this  heading  for  many  individuals  who  are 
unaccustomed  to  this  form  of  decision-making. 

Responsive  &  responsible  behavior  Some 
responsibilities  become  more  bearable,  or  perhaps 
less  burdensome  -  and  thus  more  possible  -  when 
portable  telephones  are  used.  Keeping  in  touch  with 
a  baby-sitter  while  enjoying  a  night  out  can  reduce  the 
new  parents*  guilt  or  anxiety.  Networking  with 
homebound  people  in  the  community  becomes  easier 
and  more  streamlined  from  the  road.  The  father-to-be 
can  be  reached  at  any  time  when  the  crucial  call 
comes  in.  Examples  are  as  varied  as  the 
responsibilities  we  assume  in  our  daily  lives. 

Control  and  power:  Fundamentally,  this  technology 
can  be  used  as  a  powerful  instrument  of  control.  Its 
power  is  dependent  on  the  dominance  of  the 
individual  subscriber  In  existing  or  potential 
relationships: 

Being  in  control.  Many  use  this  device  as  an 
enablmg  tool  that  allows  them  to  remain  in  control  of 
an  environment  broader  than  their  immediate  physical 
surroundings.  By  forwarding  calls  from  land-line 
phones,  individuals  can  expect  to  be  reached  for 
decision-making  at  all  times.  One  interviewee  in  law 
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enforcement  has  combined  several  unconnected  (in 
the  sense  that  no  call  forwarding  takes  place  from  one 
device  to  another)  telecommunication  technologies  to 
maximize  this  control.  A  pager  is  used  for  screening 
second-level  priority  calls;  the  portable  cellular 
telephone  number  is  shared  with  immediate  family 
members  and  close  friends  but  is  otherwise  used  for 
business  purposes;  the  mobile  phone  is  used  for  high 
priority  business  calls  only;  and  the  2-way  radio  is 
used  for  the  highest  level  business-related  emergency 
use.  The  individual  stressed  the  importance  of  being 
in  total  control  of  the  communication  process. 
Although  he  receives  incoming  calls  on  the  cellular 
phone,  the  conversations  are  generally  kept  long 
enough  to  screen  the  importance  of  the  call.  In  most 
cases  the  calls  are  returned  "when  and  where"  he 
chooses  at  a  later  time. 

Being  controlled.  At  the  opposite  extreme,  the 
portable  phone  is  also  used,  in  a  sense,  as  an 
"electronic  leash."  At  a  time  of  rising  crimes, 
especially  against  young  women,  it  is  not 
unreasonable  to  have  a  caring  father  or  spouse 
provide  a  gift  of  this  instrument.  Whether  there  are 
any  cultural  or  ethnic  overtones  to  this  practice 
remains  to  be  studied.  Although  .he  rate  of  women 
subscribers  is  increasing  across  the  nation,  there 
seems  to  be  even  a  greater  preponderance  of  this 
occurrence  in  Hawaii.  As  mentioned  under  the 
heading  of  impulsiveness  above,  there  may  be  cross- 
over of  intentions  from  safety  considerations  to  cont'-ol 
wher,  the  individual  feels  obligated  to  keep  the  phone 
on  at  all  times  for  incoming  calls.  That  is,  if  there  are 
fe  lings  of  shame  or  embarrassment  associated  with 
carrying  a  telephone,  then  the  point  of  caring  may 
have  been  crossed  into  invasion  of  privacy  regardless 
of  the  original  good  intentions. 

Bonding  and  Caring.  The  antithesis  to  the  control  and 
power  perspective  is  that  of  loving,  fun  loving,  and 
binding  family  ties.  In  a  culture  where  traditional 
family  values  are  quite  strong  and  daily  contacts  span 
several  generations,  the  cellular  phone  has 
strengthened  this  bond.  Family  members  will  keep  in 
touch  to  arrange  many  social  gatherings,  and  to  stay 
in  touch  with  those  who  may  have  no  traditional 
access  to  telephones.  For  example,  one  family 
subscribed  to  a  cellular  phone  service  for  an  elderly 
family  member  who  was  confined  to  a  long-term  care 
facility  with  no  in-room  land-line  telephone.  In  the 
aftermath  of  the  Iniki  hurricane,  many  extended 
families  kept  in  touch  by  cellular  phone  and  kept  track 
of  food  and  supplies  being  relayed  from  one  island  to 
another.  Cellulars  are  also  used  regularly  by 
fishermen  and  others  who  spand  time  on  water  or 
near  shore. 

A  final  phenomenon  which  is  unique  to  cellular 
phones  and  fits  best  in  this  category  is  that  of  the 
"paid  for"  allotment  of  air-time  (usually  about  15 
minutes  per  month)  which  may  as  well  be  used  for 
purely  social  reasons. 


An  obsession  with  "connectivity**:  There  is  a  euphoric 
feeling  experienced  by  some  users  -  especially 
newcomers  to  the  service  -  which  they  attribute  to  the 
creation  of  a  different  temporal  and  spatial  world.  For 
some,  this  is  a  spacious  and  timeless  utopic  world 
from  which  they  don't  wish  to  escape.  For  others,  it  is 
an  experience  that  can  only  lead  farther  and  farther 
away  from  "normaP  life,  to  where  the  instrument 
becomes  the  controlling  and  dominant  force.  When 
that  final  point  is  reached,  most  will  pull  back  to 
reassess  and  redefine  their  relationship  with  the 
'lool.**  The  addictive  behavior  this  device  seems  to 
create  in  some  seems  to  be  a  reflection  of  the 
individual's  character  rather  than  any  inherent  trait  in 
the  instrument.  Yet.  this  Is  the  perfect  tool  for 
constant  connectivity  and  in  that  sense  nothing  like  it 
had  ever  existed  before. 

8.  OTHER  MOTIVATIONAL  FACTORS 

Motivation  for  early  adoption  of  cellular  telephones,  as 
with  other  new  communication  technologies,  can  be 
traced  to  internal  and  external  factors.  The  external 
motivations,  such  as  job  requirements  or  potential  for 
career  advancement  are  relatively  easy  to  identify  and 
categorize.  In  these  areas  Hawaii  seems  to  be 
following  the  same  patterns  as  other  states,  with  high 
usage  of  cellular  telephones  among  individuals  whose 
work  does  not  confine  them  to  an  office  desk  or 
requires  them  to  be  outdoors:  contractors, 
construction  workers  and  builders;  sales  staff  and 
sales  executives;  and  real  estate  agents.  Other 
professionals  who  consider  themselves  "on-call."  will 
also  avail  themselves  of  a  tool  that  guarantees 
interactive  contact  regardless  of  whether  they  are  in  a 
board  room  or  on  a  golf  course. 

The  more  clearly  identifiable  internal  motivations 
seem  to  fall  within  the  context  of  gaining  social  status, 
or  exploring  new  "toys."  Few  among  the  younger 
generation  doubt  the  value  of  the  cellular  telephone 
as  a  status  symbol.  In  a  state  that  has  more  than  its 
per  capita  share  of  wealthy  residents  and  tourists, 
there  is  no  scarcity  of  role  models  for  early  adopters 
of  cellular  phones. 

It  may  be  more  difficult,  however,  to  identify  those 
individuals  with  an  inherent  desire  for  a  Different 
life-style.  Taken  individually,  members  of  the  latter 
group  may  be  hard  to  locate  or  to  categorize.  But 
when  their  numbers  reach  a  critical  mass,  they  may 
portend  a  trend  that  is  difficult  to  dismiss.  Perhaps  we 
have  reached  such  a  threshold  in  Hawaii 

In  more  uncertain  times,  we  grasp  at  anything  that 
might  improve  our  quality  of  life.  In  an  environment 
where  larger  goals  for  independence  are  denied, 
there  is  a  tendency  to  seek  and  accept  alternative 
symbols.  In  Hawaii,  perhaps  ewen  more  so  than 
many  other  states,  two  additional  external  factors  may 
be  providing  the  impetus  for  cellular  telephone 
ownership.  When  the  ultimate  American  dream  of 
home  ownership  is  closed  to  a  large  segment  of  the 
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working  population,  it  may  create  a  greater  need  for 
more  achievable  and  visible  consumer  goals. 
Coupled  with  a  hospitable  climate  which  allows  for 
long-term  stays  outdoors  or  in  one's  automobile,  this 
may  account  for  some  of  the  local  variations  in 
cellular  telephone  penetration  and  use  in  this  state,  in 
an  environment  where  many  live  with  their  extended 
families  in  cramped  quarters,  a  well-furnished  car  may 
be  the  next  best  option  to  the  privacy  and 
independence  generally  afforded  to  single-resident 
home  owners,  a  cellular  telephone  becomes  as  much 
of  a  necessity  as  would  a  land-line  phone  in  a 
conventional  home. 

Thus,  portable  cellular  telephones  have  found  a 
welcome  home  In  Hawaii,  overcoming  the  physical 
isolation  of  its  land  mass;  limited  and  increasingly 
more  congested  road  system;  premium  land  and 
property  values;  and  a  more  traditional  outlook  on 
family  togetherness  and  bonding. 

END  NOTES 

(1)  Scott  Sllvey,  Market  Manager,  GTE 
Mobllnet,  personal  interview,  Nov.  11,  1992. 

(2)  Ibid,  for  Hawaii  figures.  Maxine  Carter- 
Lome,  ed.  "New  Users  Soar  While  Subscriber  Bills 
Plummet;*  Cellular  Marketing,  Vol.  7.  No.  9  (Sept. 
1992).  p.  25. 

(3)  Throughout  this  paper,  statistics  related  to 
this  study  which  appear  in  percentage  form  have 
been  rounded  to  the  nearest  one  percent. 

(4)  "UK:  Mobile  Phones  No  Longer  for 
'Yuppies,'**  From:  NewsBytes  (online  news  service), 
25  Nov  92.  20:51 :38  GMT.  Researchers  at  Millward 
Brown,  a  market  research  company  commissioned  by 
Cellnet,  asked  their  interviewees  to  describe  the  top 
five  types  of  character  who  were  most  likely  to  use  a 
mobile  phone. 

(5)  Mobile  Telep  hone  Safety  Study:  Report  to 
the  Legislature,  Department  of  California  Highway 
Patrol.  March  1987. 

(6)  Excerpt  from  letter  to  Hon.  Daniel  J. 
Kihano,  Speaker.  House  of  Representatives, 
Sixteenth  State  Legislature,  from  Committee  on 
Legislative  Management,  Re:  House  Concurrent 
Resolution  No.  377,  dated  April  16, 1992. 

(7)  Is  That  a  Personal  Call?"  RCR  (Radio 
Communications  Report)  Vol.  10,  No.  20  (Oct.  21 . 
1991)p.  1. 

(8)  Maxine  Carter-Lome,  ed.  "New  Users  Soar 
While  Subscriber  Bills  Plummet,"  Cellular  Marketing, 
Vol.  7,  No.  9  (Sept.  1992).  p.  24. 

{9)lbid. 

(10)  Both  local  cellular  telephone  companies, 
GTE  Mobilnet  and  Honolulu  Cellular  Telephone 
Conipany,  have  informally  confirmed  this  figure. 
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(11)  Zywicki,  a  student  at  Grinnell  College  in 
Iowa  was  killed  while  driving  to  college  and  her  body 
was  found  alongside  a  highway  in  Missouri.  Co- 
incident with  this  report,  Cellutech's  sales  for  that 
month  doubled  from  3000  to  6000  compared  to  the 
previous  month,  and  Cellular  One  reported  a  50 
percent  increase  in  phone  calls  to  its  toll-free 
information  line.  (Chicago-Sun  Times;  NewsByte 
Service) 

(12)  "Crime  up;  so  are  car  phone  sales," 
clarinews@clarlnet.com  (UP!)  (online  news  service) 
12  Nov  92  6:10:55  PST. 

(13)  Although  no  formal  studies  were  conducted 
at  the  time  to  ascertain  a  direct  link  between  the 
homicide  and  increased  demand  for  cellular  phones, 
GTE  Mobilnet  registered  an  unusual  rise  in 
subscriptions  coincidental  with  this  crime.  (Silvey) 
The  case  of  hurricane  Iniki  has  been  well  documented 
by  the  local  press  in  terms  of  the  cellular  companies' 
public  service  assistance  in  providing  the  only  means 
of  communication  with  the  island  of  Kauai  residents 
when  primary  telecommunication  services  were 
disrupted  for  several  weeks. 

(14)  Computer  conferencing  comments  from 
students  in  a  telecommunication  services  course.  Fall 
semester,  1992.  Almost  identical  comments  appear 
on  survey  forms  of  both  students  and  police  officers; 
as  well  as  interview  transcripts  from  other  cellular 
telephone  users. 

(15)  Hawaii  Public  Radio  newscast,  1 1/25/92. 
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1.  ABSTRACT 

The  very  remote  areas  of  Central,  North  East,  and  Western  Australia 
are  served  by  satellite  delivered  Government  and  privately  owned 
(Commercial)  television  services  using  three  "footprints"  of  the 
Aussat  satellite  network  (which  is  now  privately  owned  by  the  Optus 
Corporation,  Australia's  second  monopoly  carrier). 

The  licence  to  operate  the  Commercial  television  service  to  the 
Central  Zone  footprint  was  granted  to  an  Aboriginal  owned  company, 

Impaija  Television  Pty.  Ltd.,  in  1987,  following  an  application  and 
submission  of  evidence  to  a  Licence  Grant  Hearing  of  the  Australian 
Broadcasting  Tribunal  by  the  Central  Australian  Aboriginal  Media 
Association  (C.A.A.M.A,)  from  which  Imparja  Television  Pty.  Ltd. 

was  formed. 


2.      FEATURES  OF  THE  IMPARJA 
TELEVISION  SERVICE 

2.1  GENERAL. 

It  took  almost  forty  years  for  the  thinly  populated 
^'outback''  areas  of  Northern  and  Central 
Australia  to  be  provided  with  the  television 
servicers  that  had  become  available  to  residents  in 
capital  cities  and  larger  regional  to  cities  from  the 
mid  19f  Os  to  the  late  1960s  (typically,  in  country 
areas,  one  channel  carrying  the  programs  of  the 
government  owned  Australian  Broadcasting 
Corporation  and  one  channel  carrying  an 
advertising  supported  "Commercial"  program). 
Because  of  the  grossly  uneven  distribution  of  the 
population  (85%  of  households  contained  within 
about  15%  of  the  land  area)  it  was  not  possible,  in 
Australia,  to  contemplate  the  provision  of  even  the 
Government,  much  less  a  commercial  television 
service,  in  the  "real"  outback  until  satellite 
distribution  of  programs  became  possible. 

The  then  Government  owned  Australian  domestic 
satellite  network,  Aussat,  which  was  established 
in  the  early  1980*s,  provided  four  spot  beams  for 
television  services  to  remote  locations.  The  beams 
covered  the  following  zones:- 

Western  Zone 

Central  Zone 

North  East  Zone 

South  East  Zone 


Each  zone  was  to  have  a  satellite  distributed  ABC 
Television  Service  and  a  commercial  (privately 
owned,  advertising  supported)  service.  In  the 
event,  although  a  commercial  licence  was  granted 
to  the  South  East  Zone,  the  licence  was  not  taken. 
ABC  services  were  established  in  all  four  zones. 
The  Impaija  beam  power  contours  are  shown  in 
Fig.  1. 

The  Imparja  TV  service  commenced 
transmissions  early  in  1988  after  surviving  an 
Appeal  to  the  High  Court  of  Australia  by  the  rival 
appHcant  for  the  licence  (the  then  licensee  of  the 
existing  Commercial  TV  service  in  Darwin) 
which  challenged  the  validity  of  the  Broadcasting 
Tribunars  Decision  on  grounds  of  questionable 
viability  of  the  proposed  service. 

3.      OBJECTS  OF  IMPARJA  TELEVISION 

The  major  objects  of  Impaija  Television,  as  set  out 
within  the  Memorandum  of  Association,  are  to: 

(a)  provide  adequate  and  comprehensive 
broadcasting  and  satellite  services  within 
and  around  the  Central  Zone  Remote 
Commercial  Television  Service  Area  and 
elsewhere; 

(b)  provide  educational  broadcasting  and 
satellite  program  services  in  the  areas  of 
health,  law,  social  security  and  items  of 
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public  interest,  and  in  so  doing  attempt  to 
overcome  the  problems  of  low  literacy 
levels  existent  within  the  Aboriginal 
communities  within  the  Central  Zone 
Commercial  Television  Service  Area  and 
elsewhere; 

(c)  arrest  social  disintegration  within  the 
Aboriginal  society  by  the  provision  of 
programs  in  Aboriginal  languages  with 
emphasis  upon  Aboriginal  traditional 
culture  and  music; 

(d)  by  the  dissemination  of  information  as 
regards  emplo5rment  opportunities  and 
work  programs,  assist  in  alleviating 
significant  economic  problems  that  exist 
within  Aboriginal  communities; 

(e)  promote  knowledge  and  understanding 
by  the  Australian  community  of 
Aboriginal  culture  and  tradition  and  of 
the  special  difficulties  experienced  by 
Aboriginal  people  as  a  minority  within 
that  community; 

(0  engage  in  and  conduct  research  into 
areas  of  application  of  the  broadcasting 
media  and  satellite  program  services  to 
and  for  the  benefit  of  Aboriginal  people; 

(g)  ensure  access  by  Aboriginal  people  to 
existing  and  forthcoming 
communications  facilities  in  order  that 
they  may  benefit  in  accordance  with  the 
objects; 

(h)  record  and  preserve  Aboriginal  oral 
history  and  music; 

(h)  employ  and  train  Aboriginal  people  in 
the  areas  of  broadcasting,  satellite 
program  services  and  the  electronic 
media;  and 

(i)  undertake  and  implement  activities 
which  further  the  economic  and  social 
development  of  Aboriginals  and  which 
are  conducive  to  the  advancement  of 
Aboriginals. 

In  addition  to  the  above-mentioned  objectives, 
Imparja  Television  has  other  significant  objects  of 
a  commercial  television  nature.  One  of  the 
principal  commercial  objectives  of  Imparja 
Television  is  commercial  viability  within  the  long 
term. 


4.  ABORIGINAL  OWNERSHIP  OF  IMPARJA 

All  the  A  and  B  class  shareholders  in  Imparja 
Television  Pty.  Ltd.  are  Aboriginal  interests. 
Whilst  a  controlling  management  interest  is  held 
by  CAAMA,  the  balance  of  the  A  class 
management  shares  are  held  by  a  variety  of 
Aboriginal  interests  located  throughout  the 
Imparja  TV  service  area  in  the  Northern 
Territory  and  South  Australia. 

A.T.S.I.C.  (Aboriginal  and  Torres  Strait  Islander 
Commission)  is  the  current  sole  equity 
shareholder  in  Imparja  Television,  with  B  class 
preferential  shares. 

Imparja  Television  is  a  100%  Aboriginal  owned 
business  enterprise  and  a  very  important  question 
in  this  regard  is  what  Sive  the  legitimate  returns 
for  the  investment  of  the  shareholders  in  Imparja. 

5.  COMPATIBILITY  OF  IMPARJA 
OBJECTIVES 

It  is  appreciated  that  the  potential  may  exist  for 
some  conflict  or  incompatibility  between  some  of 
the  above-mentioned  objectives  of  a  social  or 
cultural  nature  and  the  objective  of  commercial 
viability. 

It  is  the  firm  conviction  of  the  Imparja  Company 
however,  that  the  Imparja  social  and  cultural 
objectives  are  not  necessarily  in  conflict  with  the 
Imparja  objectives  of  commercial  viability. 

In  terms  of  the  struggle  of  Aboriginal  people  for 
real  self-determination,  self- sufficiency,  economic 
independence  and  future  survival  as  a  viable 
racial  minority  within  the  dominant  Australian 
society,  it  is  possible  that  Imparja  may  effectively 
promote  the  social,  economic  and  cultural  aims  of 
Aboriginal  people  within  the  Imparja  viewing 
area  whilst  at  the  same  time  effectively  pursuing 
the  important  objective  of  economic  viability  in  the 
long  term. 

Indeed,  the  aim  for  and  achievement  of  economic 
viability  by  Imparja  in  the  foreseeable  long  term  is 
likely,  in  turn,  to  assist  and  contribute  towards  the 
promotion  of  Aboriginal  social,  economic  and 
cultural  aims.  An  economically  viable,  profitable, 
independent  and  strong  Imparja  Television 
enterprise,  surviving  without  being  dependent 
upon  government  hand-outs,  will  substantially 
further  the  significant  social,  economic  and 
cultural  aims  of  Aboriginal  people. 

Moreover,  it  is  possible  that  real  Aboriginal  self- 
determination,  empowerment  and  economic 
independence  will  be  achieved  when  Imparja 
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becomes  a  viable  business  enterprise  fully  owned, 
operated  and  controlled  by  Aboriginal  people. 

The  success  of  Imparja  TV  as  a  business  venture 
will  be  dependent  upon  an  appropriate 
accommodation  and  balance  between  the 
commercial  viability  and  the  Aboriginal  social  and 
cultural  objects  of  Imparja.  The  right 
accommodation  and  balance  in  these  respects  will 
largely  benefit  Aboriginal  social,  cultural  and 
economic  development  in  the  future. 

6.      SIGNIFICANT  IMPARJA 

ACHIEVEMENTS  SINCE  JANUARY  1988 

Since  2  January  1988,  when  Imparja  commenced 
transmission  and  operations  as  an  Aboriginal 
owned  television  enterprise,  there  have  been  a 
number  of  achievements  of  significance 
specifically  to  Aboriginal  social »  cultural  and 
economic  development  throughout  the  Central 
Zone  Remote  Commercial  Television  Sei^ce  Area, 
which  encompasses  the  most  part  of  the  Northern 
Territory,  South  Australia,  north  western  New 
South  Wales  and  some  parts  of  Victoria. 

Specifically,  the  operation  and  development  of 
Imparja  has  already  achieved  the  following  social, 
economic  and  cultural  benefits  for  Aboriginal 
people  within  the  viewing  area. 

1.  The  existence  of  Imparja  Television  as 
an  Aboriginal  owned  enterprise, 
managed  by  a  predominantly  Aboriginal 
Board  of  Directors,  has  empowered 
Aboriginal  people  especially  in  relation  to 
Aboriginal  people  managing  a  valuable 
enterprise  or  resource  within  the 
mainstream  private  corporate  sector. 

2.  The  opportunity  for  a  diverse  group  of 
Aboriginal  people  to  come  together  from 
around  the  large  Imparja  viewing  area 
to  run  Imparja  Television  as  a  private 
enterprise  with  common  corporate  goals. 

3.  A  policy  of  applying  no  charges  to  the 
Central  Australian  Aboriginal  Media 
Association  (CAAMA),  the  parent  body, 
for  all  Aboriginal  programs  provided  by 
CAAMA  for  transmission  on  Imparja 
Television,  often  foregoing  revenue 
raising  opportunities  which  would  help 
the  commercial  viability  of  Imparja. 

4.  Imparja  Television  provides  tangible 
training  and  employment  opportunities 
for  Aboriginal  people.  At  present,  some 
12  Aboriginal  people  out  of  a  total 
workforce  of  38,  or  31.57%,  are  employed 
or  involved  in  training  programs  at 


Imparja,  where  a  variety  of 
management,  administrative,  technical, 
engineering,  accounting,  computing, 
sales,  journalist  ar  i  professional  media 
positions  are  on  the  establishment. 

5.  Imparja  pro  ides  opportunities  for 
Aboriginal  people  to  be  trained  in  senior 
management  positions,  such  as  the 
recent  appointment  by  the  Imparja  Board 
of  a  Senior  Aboriginal  Executive  in 
training. 

6.  There  are  positive  public  perceptions  or 
benefits  to  Aboriginal  people  arising  from 
the  running  and  control  of  a  successful 
mainstream  television  asset. 

7.  Strategic  advantages  accruing  to 
Aboriginal  people  in  terms  of  Aboriginal 
community  leadership  and  responsibility 
on  such  major  commimity  issues  as  the 
advertising  or  n on- advertising  of  alcohol 
on  Imparja  Television. 

7.      IMPARJA*S  BATTLE  TO  ACHIEVE 
VIABILITY 

In  the  case  of  the  Imparja  Television  service 
(using  the  Central  Zone  footprint  of  the  Aussat, 
now  Optus,  satellite  network)  it  is  still  not  possible 
to  obtain  sufficient  advertising  income,  with  an 
audience  of  only  120,000  viewers,  to  meet  the 
operating  expenses.  These  expenses,  for  the 
1991/92  financial  year,  totalled  almost  A$8.0 
milHons  of  which  A$4.4  millions  represented  the 
cost  of  hiring  a  30Watt  transponder. 

Fortunately  for  the  Imparja  company,  the 
majority  of  the  satellite  hire  charges  have  been 
met,  to  date,  by  Federal  Government  subsidies. 
Th  3  company's  advertising  income  of  some  A$3.6 
miUion  /  annum,  or  about  A$30.0  /  annum  / 
potential  viewer  compares  with  the  national 
average  for  Australian  commercial  TV  services  of 
A$100.0  /  annum  /  viewer.  Although  there  would 
appear  to  be  some  scope  for  some  threefold 
increase  in  advertising  income  the  nature  of  the 
outback  lifestyle,  with  the  lack  of  consumer  choice, 
simpler  needs  for  consumer  goods,  etc,  mitigates 
against  much  stronger  advertiser  support  in  the 
future  and  Imparja*s  views  is  that  its  target  of 
A$50.0  /  annum  /  viewer  is  unlikely  to  be  exceeded. 

The  advent  of  the  Second  Generation  Australian 
Satellite  Network,  with  its  higher  powered  and 
wider  bandwidth  transponders  will  lead  to  a 
reduction  in  Imparja's  transponder  hire  costs 
from  about  A$4.4  millions  to  about  A$2.7  millions 
(approx  38%).  Coupled  with  the  aimed  at  66% 
increase  in  advertising  income  (from  A$3.6 


millions  to  A$6.0  millions)  the  expected  reduction 
in  transponder  charge  could  permit  Imparja  to 
achieve  independence  from  Government  subsidies 
by  1994/95. 

8.      TECHNICAL  FEATURES  OF  THE 
IMPARJA  SERVICE 

The  major  technical  features  of  the  Imparja 
satellite  delivered  Remote  Commercial  Television 
Servicft  (R.C.T.S.)  are:- 

(a)  although  generally  referred  to  as  satellite 
delivered  services  the  Australian  RCTS 
are  Community  Reception  Services 
rather  than  Direct  Broadcasting  Services 
(DBS).  In  Imparja's  case  less  than  1000 
of  its  viewers  depend  on  a  Television 
Receive  Only  (TVRO)  satellite  reception 
facility  at  their  homes.  The  majority  are 
served  by  conventional  VHF  or  UHF 
terrestrial  transmissions  from  re- 
transmission installations  with  satellite 
receive  facilities  (including  B-MAC 
decoder  and  controlled  access  decryption 
unit)  connected  to  a  low  height  and  low 
gain  vertically  or  horizontally  polarised 
transmitting  antenna.  There  are  over 
100  such  re-transmission  installations 
within  the  Imparja  system,  serving 
audiences  from  as  low  as  10  households 
to  the  largest  serving  about  6000 
homes.(Fig  2.)  The  largest  single 
audience  of  some  24,000  people  at  Alice 
Springs  are  served  by  a  higher  powered 
terrestrial  transmitting  installation 
operating  on  VHF  Channel  9  located  at  a 
high  point  on  the  MacDonnell  Range  and 
with  a  studio  to  transmitter  radio  relay 
system 

(b)  the  satellite  uplink  terminal  adjoining 
the  Alice  Springs  studio  facility  uses  a  6.8 
metre  diameter  parabolic  reflector 
antenna,  300  Watts  travelling  wave  tube 
amplifier  to  deliver  the  14  Ghz.  uplink 
transmission  to  the  Optus  satellite  at  the 
160°  East  orbital  position. 

(c)  the  Imparja  transmission  uses  the  PAL- 
B  colour  standard  but  the  satellite  uplink 
(and  therefore  the  downlink)  are  also 
processed  by  B-MAC  encoding  which 
enhances  the  satellite  signal  reception  in 
areas  of  low  power  flux  density.  The 
encoding  unit  also  provides  access 
control  by  encrypting  which  prevents 
unauthorised  reception  outside  the 
defined  Imparja  service  area  and 
provides  multiplexed  channels  for  stereo 
sound  for  the  TV  program  and  for  other 


stereo  and  mono  sound  broadcasting 
services  within  the  satellite  footprint.  An 
auxiliary  data  channel  is  also  provided  by 
the  B-MAC  unit. 

(d)  the  satellite  transmission  facilities  at  the 
Imparja  station  in  Alice  Springs  include 
various  antennas,  receivers,  and 
recording  equipment  to  permit  optimum 
use  of  the  Australian  Satellite  Program 
Service  transmissions  of  the  Channel  7, 
9,  10,  Network  programs  from  Network 
Headquarters  stations  in  Sydney. 
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Abstract 


1.  Introduction 


This  paper  examines  the  use  of  telecommunications  technology  for  education  and  rural 
development  in  the  Australian  Outback  and  in  Arctic  and  subArctic  Canada.  The  paper 
compares  technology  and  applications  including  distance  education,  cultural  programming, 
and  commercial  uses.  The  paper  then  analyzes  the  political  and  economic  factors  which 
appear  to  have  influenced  the  development  and  utilization  of  telecommunications 
technologies  in  the  two  remote  regions.  It  concludes  with  lessons  that  may  be  important  for 
other  isolated  and  developing  areas  in  the  Asia/Pacific  region. 

only  in  remote  Australia  do  Aborigines  form  a  significant 
part  of  the  population.  The  Aboriginal  population  is 
extremely  diverse,  with  at  least  40  languages  being 
spoken  in  remote  communities  and  another  100 
languages  dying  out  with  the  older  population  (Molnar, 
1992,  p.2).  In  addition,  Torres  Strait  Islanders  are  a 
distinct  group  that  consider  themselves  Melanesian,  and 
different  from  mainland  Ah', .  *gines. 


Canada  and  Australia  both  have  domestic  satellite 
systems  that  provide  communication  services  to  remote 
regions.  In  both  countries.  Aboriginal  peoples  make  up 
a  significant  proportion  of  the  remote  population.  In 
both  countries,  the  benefits  of  satellites  for  Aboriginal 
development  have  also  been  widely  touted,  but  the 
results  to  date  have  been  mixed. 


1.1  The  Geographical  Context 

Canada  is  a  geographical  and  cultural  anomaly.  Eighty 
per  cent  of  the  population  live  within  100  miles  of  the 
U.S.  border;  these  Canadians  have  long  been  exposed  to 
U.S.  television  which  can  often  be  received  over  the  air, 
and  for  nearly  30  years  has  been  available  on  Canadian 
cable  systems.  The  remaining  20  percent  are  scattered 
over  Canada's  10  million  square  kilometers  and  7  time 
zones.  Native  people  make  up  about  2.1  percent  of  the 
Canadian  population,  and  include  Indians,  Metis  (people 
of  mixed  white  and  Indian  ancestry)  and  Inuit.  In  the 
Northwest  Territories  (NWT),  they  make  up  58.2 
percent  of  the  population,  and  a  significant  percentage 
in  the  northern  parts  of  seven  provinces.  Fifty  three 
native  languages  are  spoken  in  Canada,  belonging  to  1 1 
language  groups.  Many  are  considered  endangered 
(Stiles  and  Litwack,  pp.  17-18). 

In  terms  of  size  and  population  distribution,  Australia  is 
similar  to  Canada.  About  80  percent  of  Australia's 
population  live  along  its  eastern  and  south-eastern  coast. 
The  rest  are  scattered  in  a  few  cities  and  large  towns, 
and  in  isolated  farms,  sheep  stations,  and  aboriginal 
settlements.  About  300,000  live  in  rural  regions  outside 
the  coverage  areas  on  the  national  broadcasting  stations 
and  conventional  telecommunications. 

The  1986  census  estimated  that  Aboriginal  and  Torres 
Strait  Islanders  make  up  about  1.5  percent  (228,000)  of 
the  Australian  population  of  1.5  million.  There  are 
Aboriginal  communities  in  rural  and  urban  areas,  but 


1.2  Media  Use 

In  Canada  and  Australia,  radio  has  been  the  major  focus 
of  Aboriginal  broadcasting.  In  Canada,  there  are  now 
more  than  200  hundred  native  community  radio  stations. 
Eleven  native  communications  organizations  produce 
radio  programs  for  regional  distribution.  In  Australia, 
five  regional  Aboriginal  media  associations  produce  radio 
programs  in  various  languages  that  are  transmitted 
through  the  ABC,  local  radio  stations,  and  short  wave, 
and  via  satellite. 

Video  has  also  be  used  for  information,  community 
development,  and  cultural  awareness.  Aborigines  quickly 
adopted  video  recorders  in  rural  communities,  even  as 
they  rejected  print  (Michaels,  1985).  In  the  1980's 
Aboriginal  leaders  saw  access  and  control  of  the  media 
as  a  means  of  addressing  issues  of  cultural  survival  and 
management  of  their  own  affairs.  Yuendumu  in  Central 
Australia,  which  began  video  production  in  the  early 
1980*s  has  produced  programs  about  dances,  stories, 
bush  food,  arts  and  crafts,  as  well  as  a  children's 
program.  Groups  which  have  received  training  from 
regional  media  associations  and/or  assistance  from  local 
resource  people  have  also  produced  videos  covering  a 
wide  range  of  topics  of  local  interest,  and  involving 
sports  teams,  school  classes,  elders,  health  workers,  etc. 
(Molnar,  1992). 

2.  Satellite  Systems  and  their  Origins 

Canada  became  the  first  country  to  use  a  geostationary 
satellite  for  domestic  communications  with  the  launch  of 
Anik  A-1  in  1972,  and  its  backup  Anik  A-2  in  1973.  The 
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name  Anik  which  means  "brother"  in  Inuktitut,  the 
language  of  the  Inuit  or  Eskimos,  was  chose  to  symbolize 
the  government's  commitment  to  use  satellites  to 
improve  communications  in  the  far  north.  However, 
several  years  passed  before  that  promise  was  fulfilled. 
Canada  is  now  using  its  fourth  generation  of  satellites, 
the  Anik  D  series. 

The  first  generation  of  Aussat  satellites  was  built  by 
Hughes  Aircraft,  and  closely  resembles  the  SBS  satellites 
and  Canada's  Anik  C.  Aussat  1  and  2  were  launched  in 
1985,  with  Aussat  3  (the  original  on  ground  spare) 
launched  in  August  1987.  Each  satellite  has  eleven  12- 
watt  transponders  and  four  30-watt  transponders,  all 
using  Ku-band  frequencies. 

With  the  advent  of  Anik  came  the  first  live  television 
transmissions  to  the  far  North.  CBC  network 
programming,  most  of  which  originated  in  Toronto,  was 
transmitted  to  the  Arctic  on  two  transponders  in  Atlantic 
and  Pacific  time.  Regional  news  from  St.  John's, 
Newfoundland,  or  Vancouver  was  inserted,  but  there  was 
no  northern  oriented  or  native  language  programming. 

Television  quickly  became  popular  among  native  and 
non  native  northerners  alike.  Indeed,  the  primary 
beneficiary  was  likely  the  Hudson's  Bay  Company  with 
general  stores  (the  modern  version  of  the  fur  trading 
Dost)  throughout  the  North.  Early  Hudson  Bay 
advertisements  proclaimed:  "Magic  from  the  Sky! 
Television  from  Anik!  Get  your  TV  set  at  the  Bay."  As 
early  as  1970  native  leaders  expressed  concern  about  the 
likely  impacts  of  "southern"  television  and  stated  that 
there  must  be  content  about  the  North  and  in  native 
languages  (Hudson,  1990). 

3.  Development  of  Aboriginal  Satellite  Services  in 
Canada 

3.1  A  Community  Development  Approach 

It  took  more  than  a  decade  for  native  people  in  the 
north  to  obtain  the  benefits  promised  by  the  government 
in  the  late  1960's.  However,  during  that  period,  a  solid 
foundation  for  native  broadcasting  in  the  form  of 
community  radio  and  a  development-oriented  approach 
to  media  was  built.  One  strong  influence  was  the 
National  Film  Board's  Challenge  for  Change  program 
which  used  film  as  a  participatory  community 
development  tool.  The  French  concept  of  "animateur" 
or  animator  was  applied  to  media  projects  from  urban 
video  and  cable  access  to  remote  community  radio. 

The  Department  of  Communications  funded  a  pilot 
project  in  northern  communications  in  the  early  1970*s 
with  a  community  development  approach.  The  CBC 
supported  community  radio  through  facilitating  access  to 
CBC  radio  transmitters.  Pilot  projects  with  federal  and 
provincial  support  explored  a  range  of  community  media 
models  from  local  access  to  TV  transmitters  to  portable 
video  to  community  radio.  Thus,  when  native  people 
began  to  gain  access  to  satellites,  the 
community-oriented  developmental  model  was  already 
well  in  place. 
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Although  Canadian  network  television  was  beamed  to 
the  North  where  it  was  both  popular  and  largely 
irrelevant,  radio  by  satellite  was  treated  quite  differently. 
From  the  earliest  days,  the  CBC  Northern  Service  used 
the  satellite  to  feed  programming  including  native 
language  content  to  isolated  communities.  The  difference 
was  that  CBC  radio  was  already  established  in  the  North, 
with  five  radio  stations  across  the  Arctic.  With  the 

advent  of  Anik,  these  local  stations  became  regional 
network  hubs  and  redistributed  their  signals  out  to  the 
villages  in  their  region.  Thus  the  communities  received 
a  mixture  of  national  and  regional  content  with  a 
significant  native  language  component. 

Under  an  innovative  CBC  community  radio  project,  each 
local  community  could  contract  with  the  CBC  to  produce 
a  limited  amount  of  local  programming  which  could  be 
substituted  for  network  programs.  In  many  cases  the 
CBC  trained  local  people  and  provided  a  small  studio 
placed  in  a  building  supplied  by  the  community.  Most 
stations  were  run  by  volunteers  with  operating  expenses 
covered  with  locally  raised  funds. 

3.2  Experimental  Satellites:  CTS  and  ANIK-B 

Northern  television  took  much  longer  to  evolve,  despite 
continued  protests  from  native  leaders  about  the 
negative  cuhural  and  linguistic  impact  of  CBC  network 
television.  The  opportunity  to  demonstrate  an  ahernative 
approach  came  with  the  experimental  Communications 
Technolotrv  Satellite  (CTS)  or  Hermes  satellite,  followed 
closely  Vy  Anik  B. 

Wawatay,  a  native  communications  organization, 
conducted  a  pilot  project  on  Hermes  that  produced 
native  language  radio  programming  in  Sioux  Lookout, 
Ontario  and  delivered  the  programs  via  satellite  to 
remote  Indian  communities  with  their  own  community 
radio  stations  that  rebroadcast  the  programs  to  their 
communities  and  originated  programs  themselves  on  a 
rotating  basis.  Listeners  were  very  enthusiastic  about  the 
regional  programming,  but  Wawatay  was  unable  to 
continue  the  project  because  the  tariffs  set  by  Telesat 
and  Bell  Canada  were  far  beyond  the  means  of  the 
organization.  Eventually  an  agreement  was  reached  with 
TV  Ontario  that  enables  Wawatay  to  piggyback  its  audio 
signal  on  TVO*s  educational  television  transponder.  At 
the  community,  the  signal  is  split,  with  the  TV 
component  being  rebroadcast  over  a  low  power 
transmitter  and  the  radio  signal  delivered  to  the 
community  radio  station  where  it  is  retransmitted. 
Inuit  also  used  the  experimental  era  to  demonstrate  and 
implement  new  broadcasting  services  for  the  North.  Inuit 
Tapirisat  of  Canada,  the  national  Eskimo  organization, 
carried  out  a  pilot  project  on  Anik  B  which  linked 
communities  and  produced  programs.  Another 
experiment  on  CTS  linked  eight  Inuit  communities  in 
Arctic  Quebec  with  an  audio  conferencing  network.  The 
network  was  used  to  broadcast  two  hours  of  Inuktitut 
language  programming  every  other  night  for  two  months 
in  1978. 


654 


The  Inuit  used  the  Anik  B  project  as  a  springboard  to 
establish  the  Inuit  Broadcasting  Corporation  (IBC)  in 
1981,  using  time  on  the  CBC  Northern  Television 
Service  channels. 

33  Canada's  Northern  Native  Broadcast  Access  Program 
(NNBAP) 

The  Canadian  government  formulated  a  Northern 
Broadcast  Policy  in  1982,  stating  that  to  maintain  and 
develop  native  languages  and  cultures,  northern  native 
people  should  receive  relevant  broadcast  programming, 
including  a.^nent  they  produced  themselves.  As  part  of 
the  policy,  the  government  established  the  Northern 
Native  Broadcast  Access  Program  (NNBAP)  in  April 
1982,  a  $40.3  million  fund  to  be  expended  over  four 
years  to  underwrite  production  costs  for  regional  radio 
and  television  in  native  languages.  In  1988,  the 
government  provided  additional  funding,  of  up  to  C$10 
million  over  four  years  fnr  facilities  and  C$3.5  million 
per  year  to  operate  them. 

The  primary  objective  of  NNBAP  was  'To  contribute  to 
the  protection  and  enhancement  of  Native  languages  and 
cultures  in  the  North,  and  to  facilitate  northern  native 
participation  in  activities  and  developments  related  to 
the  North"  (NNBAP,  p.l).  It  funds  three  activities: 

•  production:  radio:  up  to  20  hours  per  week,  based  on 
costs  of  C$500  per  hour;  and  television:  up  to  5  hours 
per  week,  based  on  costs  of  C$8,500  per  hour; 

•  distribution:  funds  to  help  societies  distribute  programs 
in  remote  northern  areas: 

•  media  research  and  development:  funds  for  audience 
surveys  to  evaluate  programming,  conducted  every  three 
years  by  independent  consultants. 

The  NNBAP  funds  one  communications  organization  in 
each  of  13  northern  cultural  and  linguistic  regions  in  the 
northern  parts  of  the  provinces  and  in  the  Yukon  and 
NWT.  Together,  the  societies  serve  224,100  Canadian 
Aboriginal  people  (about  30  percent  of  the  total 
aboriginal  population;  programming  produced  by  the 
societies  reaches  approximately  320  communities 
(NNBAP,  p.  1).  Six  societies  produce  radio  only;  two 
produce  television  only,  and  five  produce  both.  NNBAP 
is  staffed  by  a  program  chief  and  four  regional 
coordinators. 

Several  of  the  societies  use  the  Anik  satellite  system  for 
program  distribution  and  net  /orking.  IBC  produces  five 
hours  of  television  per  week,  with  a  production  center  in 
Iqaluit  (Frobisher  Bay)  and  3  smaller  production  units 
across  Arctic.  It  provides  Inuktitut  TV  programmmg  to 
30,000  Inuit  in  48  communities  in  the  NWT,  Arctic 
Quebec  and  Labrador.  Its  programming  is  a  mixture  of 
news  and  current  affairs,  cultural,  educational  and 
entertainment  programming. 

Wawatay  produces  21  hours  per  week  of  native  language 
radio  programming  and  3  hours  of  television  distributed 
to  20,000  Cree  and  Ojibway  people  in  northern  Ontario. 


Building  on  its  capabilities,  but  with  separate  funding 
wlata'y  has  started  audio  conferencing  network 
enable  students  to  complete  high  school.  W^^^tay 
dSdbutes  38  hours  per  week  of  distance  education 
programs  in  conjunction  with  Ontario  government. 

A  new  satellite  network  has  been  formed  to  distribute 
programs  produced  by  several  "^^^ve  orga^^^^^^^ 
well  as  educational  programs.  TVNC  (TV  Northern 
Sada)  began  distributing  38  hours  per  week  of 
Sogram^        January  1992;  half  is  produced  by  native 
JommuZJons  organizations  and  half  is  educational 
^rgTaTrSng^  The  J>al  is  to  reach  100,000  people  across 
Ihe  North  with  broadcasts  in  English,  seven  Indian 
anguages  and  three  Inuit  dialects.  TVNC  w  1  also  sell 
commercial  time  (its  license  allows  it  to  sell  up  to  12 
minutes  per  hour)  and  lease  production  facilities,  but 
revenue  is  expected  to  be  low. 

4.  Development  of  Aborigine.  Satellite  Services  in 
Australia 

4  1  Origins  of  Remote  Area  Television  Service 

,     •    ^,>t;nn^  fnr  deliverv  by  Aussat  are  complex  ana 
television  options  ^o-^f  '^^J^  /    • ,  However,  the  key 
beyond  the  ^<=°P!°^\,^;  \rr' comparison  of  the 
SranTnd'SSncontexts^^^^^^^^^^^^ 
planned  the  technical  ^^^^^^  ^oTe 

'^^^^^^ 
broadcasting  industry. 

A  n.-allel  review  of  localism  policy  by  the  Department 

that  there  should  be  a  commercial  eq"^^'^"^ 

w  hd-rjL^^ 
appiicduuii  Service  Area  concerned 

T99"  ;  1  )  I  ar^ecognized  that  the 
!S*orbe'uneLomic.  but  stated  that  there 
services  wouia  .  encouraged 

Ct repreneurs  thJrtish  to  take  a  strategic  position  in 
the  broadcast  system"  (Paltridge,  1990,  p.  13). 

Paced  with  demands  fro.  rural  A—ms  for^^ess  to 
S:^cSgtribur  deeded  to^^^^^^^^^^^^^^ 

to  viewers  The  .bree  RCTS  providers  are  Golden  West 
Network  (GWN)  in  Western  Australia,  Imparja  serving 
TheTorthern  Territory  and  parts  of  South  Australia  and 
Queensland  Satellite  Television  (QSTV)  in  the  northea^. 
The  most  interesting  case  was  the  Northern  Territon^. 
An   aboriginal   communications   organization  called 
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CAAMA  (Central  Australian  Aboriginal  Media 
Association)  had  started  a  radio  station  in  Alice  Springs 
to  broadcast  programming  in  aboriginal  languages  and  to 
assist  aboriginal  people  scattered  in  small  settlements 
and  on  the  land  throughout  the  vast  territory  to  obtain 
improved  communication  services. 

The  specifications  for  the  RCTS  licenses  included  the 
following: 

a.  licensees  shall  provide  commercial  television  services 

b.  the  areas  ser\'ed  shall  be  those  parts  of  each  of  the 
regions  ...  which  are  not  included  in  the  Service  Areas  of 
existing  commercial  television  stations  or  commercial 
television  translator  stations; 

c.  the  purpose  of  the  licenses  shall  be  to  provide  services 
appropriate  to  the  needs  of  the  residents  of  the  areas 
referred  to  in  (b)  above; 

d.  licensees  shall  provide  services  utilizing  30  watt 
transponders  in  zonal  beams  ....  (ABT,  1986,  p.  xin) 

These  specifications  are  virtually  impossible  in  the 
central  region.  Specifications  a  and  c.  may  not  be 
attainable:  i.e.  the  service  is  commercial,  but  to  serve 
residents  needs.  Not  only  is  the  population  too  small  to 
be  a  viable  market,  but  a  significant  proportion  of 
residents  are  Aborigines  many  of  whose  needs  may  not 
be  ser\'ed  by  commercial  programming. 

In  addition,  the  requirement  to  use  a  30  watt 
transponder  (to  be  HACBSS  transmission  standard) 
resulted  in  transponder  charges  that  were  180  percent 
higher  than  if  a  12  watt  transponder  could  have  been 
used,  which  would  have  been  adequate  for  community 
reception,  an  option  which  is  actually  used  to  reach  an 

estimated  92,000  of  the  total  98,000  Imparja  viewers 

(data  derived  from  Paltridge,  1990). 

4.2  The  Imparja  Network 

Despite  their  concerns  about  the  possibility  of  meeting 
these  requirements,  CAAMA  applied  for  the  Northern 
Territory  television  license,  with  support  from  Australian 
public  broadcasters,  in  competition  with  a  private 
consortium  from  Darwin.  The  aboriginal  groups 
proposal  for  a  television  system  called  Imparja  was 
accepted,  and  the  decision  to  award  Imparja  the  license 
was  upheld  on  appeal  from  the  Darwin  applicant. 

Imparja  estimated  that  38  percent  of  the  population  in 
the  service  recion  was  Aboriginal  and  stated  that  there 
arc  at  least  20  aboriginal  languages  spoken  by  at  least 
^00  people  in  the  central  region,  and  that  the  Aboriginal 
population  was  generally  more  isolated  and 
disadvantaged  in  terms  of  communications  than  the  non- 
aboricinal  population  of  the  region  (ABT.  p.  7).lmpar}a 
proposed  to  produce  3.4  hours  or  6  percent  of  prograni 
time  per  week,  and  to  obtnin  a  further  10.6  hours  or  19 
perceiu  lu  \  rcuional  and  independent  sources,  for  a 
total  of  25  percent  of  regionally  produced  programs  and 
procrams  selected  U^t  relevance  and  interest  to  the 
re^M\in  ( ABT.  p.  13S).  Imr.^n;-  proposed  to  nroduce  news 


programs  in  three  aboriginal  languages  in  addition  to 
English,  pointing  out  that  B-MAC  channels  could  carry 
additional  signals  and  could  direct  signals  to  specific 
receivers  (ABT  p.  157). 

Despite   its   reservations  about   Imparja*s  financial 
viability,  ABT  awarded  the  license  to  Imparja,  based  on 
its  "innovative   proposal  to  provide  a  commercial 
television  service  sensitive  to  the  diverse  needs  and 
interests  in  Cemral  Australia"  (ABT,  p.  151).  Imparja, 
however,  has  limited  resources  for  production  and 
operation  of  the  network.  While  it  has  received  funding 
from  various  government  sources,  there  is  no  ongoing 
government    program    for    support    of  aboriginal 
communications,  as  has  been  established  for  native 
communications  in  Canada. 
43  Community  Access  using  BRACS 

In  response  to  concerns  about  the  potential  impact  of 
satellite-delivered  television,  the  Australian  government 
established  a  Task  Force  on  Aboriginal  Broadcasting  and 
Comniunications,  which  published  a  report  entitled  Out 
of  the  Silent  Land  in  1984.  The  report's 
recommendations  included: 

•  the  coordinated  introduction  of  satellite  radio  and 
television  reception  and  rebroadcasting  facilities  to 
Aboriginal  and  Torres  Strait  Islander  (A&TSI) 
communities; 

•  the  provision  of  facilities  to  enable  A&TSI  people  to 
control  programs  broadcast  in  their  own  communities; 

•  the  encouragement  of  A&TSI  broadcasting  in  radio 
and  television  production  (Wilmot  quoted  in  Molnar, 
1992,  p.  11). 

The  Broadcasting  for  Remote  Aboriginal  Communities 
Scheme  (BRACS)  was  introduced  in  response  to  these 
recommendations.  BRACS  is  administered  by  the 
Aboriginal  and  Torres  Strait  Islander  Commission 
(ATSIC),  the  successor  the  Department  of  Aboriginal 
Affairs.  BRACS  equipment  combines  satellite  reception, 
local  retransmission,  and  simple  audio  and  video 
production  equipment.  Communities  can  receive  all  ABC 
programming  and  one  remote  commercial  channel;  they 
can  produce  their  own  programs  and  substitute  them  for 
network  programming. 

As  Molnar  points  out.  the  significance  of  BRACS  is  that 
has  the  potential  to  give  Aboriginal  communities  access 
to.  and  control  over,  their  own  media  and  information  at 
a  local  level  (Molnar,  1992,  p.  12).  To  qualify  for  a 
BRACS  unit,  remote  communities  must  meet  the 
following  conditions: 

•  population  of  at  least  200  people: 

•  80  percent  or  more  of  the  community  to  be  Aboriginal 
or  Torres  Strait  Islander: 

•  community  has  not  been  provided  with  any  terrestrial 
ABC  or  commercial  television  service  (Molnar,  1992.  p. 

13). 

The  BRACS  package,  which  costs  about  SA45.000 
installed,  consists  of  an  AUSSAT  receiver  and  antenna, 
decoder,  transmitter  with  ram^e  (^f  3  to  5  km.,  and  simple 
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radio  and  TV  equipment  including  microphone,  audio 
cassette  recorder,  two  video  cassette  recorders,  TV 
monitor,  video  camera,  speakers,  and  control  units.  By 
August  1991,  82  BRACS  units  had  been  installed 
(Molnar,  1992,  p.  14). 

4.4  Compressed  Video:  The  Tanami  Project 

The  Tanami  network  is  a  digital  compressed  video 
satellite  network  linking  four  aboriginal  communities  in 
central  Australia,  with  links  to  Alice  Springs  and  Darwin 
and  other  non-Aboriginal  networks.  The  cost  of  the 
equipment  was  more  than  $A2  million;  however, 
transmission  costs  via  AUSSAT  are  minimized  through 
use  of  compressed  video,  typically  transmitted  at  128 
kilobits  per  second.  The  communities  have  used  the 
network  for  personal  communications  among  elders  and 
other  community  members,  meetings  among  the 
communities,  and  other  informal  exchanges. 

The  equipment  was  installed  on  a  turnkey  basis,  after 
solicitation  of  competitive  bids.  The  communities  plan  to 
contribute  $350,000  themselves,  and  raise  the  remaining 
funds  from  user  agreements  (Toyne,  1992).To  recover 
costs,  they  plan  to  contract  with  government  agencies 
and  educational  organizations  for  interactive 
conferencing  and  program  delivery  for  a  variety  of 
applications  including  adult  education,  community-based 
secondary  courses,  practical  training,  in  service  support 
for  agency  employees,  interviews  with  social  workers  and 
other  social  service  providers,  etc.  As  of  mid  1992, 
eleven  government  agencies  had  subscribed  (Catlin, 
1992,  p.l). 

There  is  growing  recognition  that  telecommunications 
can  be  a  cost  effective  means  of  providing  services  to 
remote  communities:  the  alternative  is  infrequent  visits 
from  regional  centers,  where  staff  typically  spend  several 
times  as  many  hours  traveling  to  and  from  the 
communities  as  they  uo  uu  j>iic.  ms  is  true  with  most 
applications,  videoconferencing  is  not  likely  to  substitute 
completely  for  travel,  but  to  supplement  infrequent 
travel,  and  to  bring  opportunities  to  communities  which 
have  been  too  remote  to  receive  many  services. 

5.  Comparative  Analysis 

5.1  Policy  follow.ng  Technology 

Both  Anik  and  Aussat  were  justified  on  the  basis  of 
providing  services  to  remote  areas.  In  both  cases,  the 
need  for  reliable  communications  was  clear,  but  the 
demand  was  not  great  enough  to  cover  costs. 

In  Canada,  it  took  more  than  a  decade  for  Aboriginal 
people  to  gain  access  to  the  ANIK  system  to  distribute 
Aboriginal  programming  and  offer  other  communications 
services.  The  AUSSAT  system  is  less  than  a  decade  old, 
so  that  comparisons  may  not  seem  apt.  However,  an 
analysis  of  similarities  and  differences  to  Aboriginal 
access  and  broadcastine  policy  in  the  two  countries  can 


help  to  explain  the  type  and  extent  of  Aboriginal  use  tne 
satellite  systems  for  broadcasting  and  educational 
services. 

5.2.  The  Government's  Response 

The  government's  response  in  the  two  countries  was 
quite  different.  The  Canadian  government  focused 
exclusively  on  the  CBC  for  several  years,  with  projects  to 
extend  service  to  communities  without  television  and 
radio.  The  CBC  began  to  increase  its  amount  of  native 
language  programming. 

However,  in  parallel  with  extension  of  services,  the  CBC 
began  to  encourage  community  access  to  radio  (and 
occasionally)  television  transmitters.  The  Department  of 
Communications  (DOC)  also  supported  projects  that 
took  a  community  development  approach  with  field 
workers,  training,  and  community  responsibility  for 
facilities. 

The  Canadian  access  model  appears  similar  to  the 
Australian  BRACS  approach.  However,  in  Canada,  the 
terms  of  participation  were  more  extensive,  with  the  goal 
of  ensuring  community  participation  and  responsibility. 
For  example,  in  Canada: 

•the  community  had  to  set  up  an  incorporated  non 
profit  organization  to  do  local  broadcasting; 

•  the  community  had  to  provide  space  for  equipment 
and  people  for  training; 

•  the  community  had  to  make  a  formal  request  and 
negotiate  with  the  CBC  in  order  to  reach  an  agreement 
to  preempt  CBC  programs. 

Canadian  Aboriginal  broadcasters  were  also  able  to  take 
advantage  of  opportunities  to  gain  first  hand  experience 
with  satellite  network  production  and  operation  through 
projects  on  CTS  (Hermes)  and  Anik  B.  In  addition  to 
offering  learning  opportunities,  these  projects  provided 
political  visibility  for  Aboriginal  broadcasting.  The  Inuit 
were  particularly  effective  in  using  this  visibility  to 
establish  IBC. 

53  Financial  Constraints 

Transponder  Lease  Charges 

It  appears  that  the  RCTS  services  are  not  viable,  even 
with  government  subsidies.  The  total  audience  in  areas 
without  Cv'^mmercial  services  is  estimated  at  about 
500,000  of  which  98,000  are  served  by  Imparja  through 
approximately  1,000  direct  reception  sites  and  83 
retransmission  sites.  The  biggest  single  expense  is  the  30 
watt  transponder,  for  which  AUSSAT  charges  more  than 
$A4  million  per  year. 

The  original  charge  per  transponder  was  estimated  to  he 
$A2.7  million,  rising  by  4  percent  per  year.  In  fact 
AUSSAT  has  increased  the  charges  by  10  percent.  Had 
the  ABT  known  that  the  increases  would  W  \0  percent, 
"it  couli  hardly  have  avoided  the  conclusion  that  the 
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project  would  have  been  rendered  unviable"  (Quoted  in 
Paltridge,  1990,  p.  17). 

Government  Licensing  and  Funding 
There  are  two  critical  differences  between  government 
policies  on  Aboriginal  satellite  broadcasting  in  Canada 
and  Australia  -  both  of  which  relate  to  financing.  First, 
Canadian  regulators  did  not  make  commercial  viability 
a  condition  of  licensing  for  Aboriginal  broadcasters. 
Second,  the  Canadian  government  established  a  program 
(the  NNBAP)  which  funds  production  and  distribution 
costs  of  native  language  programming. 

Funding  problems  seem  to  be  the  heart  of  difficulties  in 
developing  and  sustaining  Aboriginal  programming  in 
Australia.  Imparja  faces  a  commercial  imperative  which 
is  the  most  crucial  difference  between  Australian  and 
Canadian  aboriginal  media  policies,  and  I  believe 
differentiates  the  Australian  approach  from  other 
countries.  In  Alaska,  native  programming  is  carried  over 
public  radio  stations  that  are  supported  by  the 
Corporation  for  Public  Broadcasting  and  other  national 
and  state  funds  for  programming.  Saame  (Lap)  programs 
in  northern  Scandinavia  are  also  supported  with 
government  funds  and  distributed  over  state  funded 
networks.  Community  media  take  a  variety  of  forms  in 
different  countries  -  including  support  from  government 
agencies,  foundations,  churches,  community  fund  raising, 
local  advertising,  or  some  combination  of  these.  But 
without  exception  to  my  knowledge,  network  distribution 
of  aboriginal  programming  is  not  expected  to  be 
commercially  viable. 

53  The  Third  World  Dilemma 

Imparja  has  found  itself  facing  a  classic  dilemma  shared 
by  many  Third  World  broadcasters  who  see  their  role  as 
serving  the  information  and  cultural  needs  of  their 
people,  but  who  lack  the  resources  to  meet  these  needs. 
They  find  themselves  turning  to  inexpensive  imported 
programs  that  fill  air  time.  Imparja  has  an  added 
incentive  to  seek  out  popular  entertainment:  its  was 
licensed  to  provide  a  commercial  service  that  viewers  pay 
to  receive.  Caucasian  and  probably  some  Aboriginal 
viewers  expect  to  see  a  programming  mix  similar  to  that 
offered  on  commercial  channels  in  urban  centers. 

5.4  Opportunities  for  Diversifying  Fundine  Sourc*^« 
In  both  countries  there  is  a  need  to  build  a  diversified 
funding  base.  While  government  support  continues  in 
Canada,  native  organizations  face  a  danger  of  becoming 
too  dependent  on  government  funding.  In  fact,  native 
communications  funding  has  been  cut  substantially  in 
recent  years,  forcing  native  newspapers  to  seek  more 
advertising  and  to  raise  their  subscription  rates. 
Diversified  funding  for  broadcasting  will  also  be  needed. 

In  Australia,  the  Tanami  network  may  become  a 
successful  model  for  diversifying  funding  without  giving 
up  local  control,  through  its  contracts  with  government 
agencies  for  network  access  and  services.  In  Canada, 
Wawatay  has  introduced  distance  education  as  an 
additional  service  and  source  of  funding  support. 


Canada's  TVNC  faces  problems  similar  to  Imparja,  as  it 
attempts  to  generate  revenue  through  a  combination  of 
educational  programming  and  advertising  in  addition  to 
native  programming.  However,  a  critical  difference  is 
that  the  native  broadcasters  using  TVNC  have  funding 
for  distribution  from  NNBAP,  whereas  in  Australia, 
Imparja  must  continually  negotiate  with  government 
agencies  to  secure  funding  to  pay  for  its  transponder 
lease  charges. 

Innovative  models 

Aboriginal  organizations  in  both  countries  have 
developed  innovative  approaches  to  programming  and 
fund-raising  that  could  be  more  widely  used,  and  perhaps 
become  models  for  Aboriginal  media  services  in  other 
countries.  They  include: 

•  use  of  programs  from  community  sources  (BRACS, 
Yuendumu); 

•  use  of  programs  produced  by  government  agencies  and 
other  organizations  (Tanami); 

•  development  of  inexpensive  Aboriginal  programs  such 
as  children's  programs  (IBC,  Wawatay); 

•  leasing  of  transponder  time  to  other  users  for  distJ^nr/^ 
education,  training,  etc. 

•  selling  programs  to  the  other  networks  (CAAMA); 

•  producing  programs  under  contract  for  government 
departments  (CAAMA); 

•  using  spare  satellite  capacity  for  radio  (Wawatay); 

•  leasing  blocks  of  time  on  another  channel  to  distribute 
programs  (IBC  leasing  from  CBC) 

•  selling  time  on  the  network  (Imparja,  TVNC). 
6.  Conclusion 

Each  new  technology  that  comes  along,  from  satellites  to 
optical  fiber  to  multi  media,  is  accompanied  by  claims 
of  myriad  potential  benefits  that  can  be  derived  from 
them.  As  I  pointed  out  in  Communication  Satellites 
09901,  the  operative  word  is  can.  Whether  they  will  be 
used  for  developmental  purposes  depends  on  factors 
other  than  the  technology,  which  are  largely  political  and 
economic,  rather  than  cultural. 

In  Canada,  the  continued  federal  support  for  native 
communications  through  the  NNBAP  or  its  successor 
may  be  the  single  most  important  factor  for  the 
sustainability  of  native  broadcasting.  However,  several 
native  broadcasters  have  built  strong  political 
constituencies  and  are  attempting  to  diversify  their 
sources  of  funding. 
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In  Australia,  the  commercial  structure  of  the  RCTS 
networks  needs  to  be  reassessed.  It  appears  that  these 
networks  cannot  be  viable  without  an  infusion  of 
government  funding,  and  that  their  attempts  to  be  self- 
supporting  force  them  to  violate  their  commitment  to 
meeting  the  needs  of  Aboriginal  people. 

Another  unknown  factor  is  how  Optus  will  position 
Aussat  in  the  new  duopoly  environment.  At  first  glance, 
Optus  would  appear  to  have  the  incentive  to  market 
Aussat  capacity  aggressively,  giving  users  the  opportunity 
to  take  advantage  of  flexible  satellite  capacity  to 
interconnect  any  number  of  sites  at  affordable  prices. 
Yet  if  Optus  regards  Aussat  as  a  monopoly  provider  of 
broadcast  services  and  incidental  to  their  competitive 
strategy,  Aussat  prices  may  not  decline  significantly. 
Remote  broadcasting  may  collapse  under  the  burden  of 
transponders  costing  $A4  million  or  more  per  year.  Thus 
whether  Optus  regards  Aussat  as  an  asset  or  an  albatross 
could  have  a  major  impact  on  the  viability  of  Aboriginal 
satellite  services  in  Outback  Australia. 

1.  For  a  detailed  analysis  of  the  origins  of  Australian 
rural  satellite  services,  see  Paltridge,  1990. 

2.  This  service  was  called  HACBSS  for  Homestead  and 
Community  Broadcasting  Service. 
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Abstract 


Loral  Aerospace  Corporation  along  with  Qualcomm  Inc.  have  developed  a  satellite  system 
which  offers  global  mobile  voice  an'^  data  services  to  and  from  hand-held  and  mobile  user 
terminals  with  omni-directional  antennas.  By  combining  the  use  of  low-earth  orbit  (LEO) 
satellites  with  existing  terrestrial  communications  systems  and  innovative,  highly  efficient 
spread  spectrum  techniques,  the  GLOBALSTAR  system  provides  users  with  low-cost, 
reliable  communications  throughout  the  world.  The  GLOBALSTAR  system  is  designed  to 
operate  as  a  complement  to  existing  local,  long-distance,  public,  private  and  specialized 
telecommunications  networks.  GLOBALSTAR  is  not  a  bypass  network  but  rather  a 
system  which  will  fulfill  currently  unmet  telecommunications  needs.  This  paper  describes 
the  present  status  and  other  aspects  of  the  GLOBALSTAR  system. 


WHAT  ARE  THE  WINNING 
TECHNOLOGICAL  STRATEGIES 
AS    THE     WORLD  MOVES 


PERSONAL 


TOWARDS  WIRELESS 
COMMUNICATIONS? 


A  new  era  in  telecommunications  is 
beginning.  The  emergence  of  digital 
cellular  telephones  will  soon  usher  in 
affordable,  lightweight  wireless 
communications.  These  new  technological 
wonders  will  revolutionize  the  market  of 
mobile  personal  communications.  This 
new  market  ultimately  will  realize  a 
personal  communications  vision  —  where 
an  untethered  user  will  use 
communications  devices  for  business  and 
personal  use  in  supplement  to,  and  at  times 
bypass  or  possibly  replace,  the  wireline 
handset. 

Success  for  service  providers  depends  on 
hov/  they  respond  to  the  forces  that  affect 
the  industry.  The  forces  of  technology, 
markets  and  services,  competition  and 
management  shape  the  future.  Much  of  the 
debate  over  the  so-called  "personal 
communications  services"  centers  on 
technology  issues.  However,  the  users  of 
these  technologies  do  not  care  with  what  or 
how  the  services  are  deiivv^.red.  On  the 
other  hand,  the  issues  that  the  users  are 
concerned  with  are:  quality,  value, 
services,  and  seamless  expansion  of 
geographic  coverage. 


Technology  tradeoffs  and  operating 
economies  require  operators  to  make 
tradeoffs  and  choose  systems  and  coverage 
which  support  their  largest  customers' 
needs  and  expectations.  Until  now,  the 
operators  have  been  selecting  technologies 
which  can  help  make  the  quality  of  service 
better  than  "snap,  crackle  and  drop"  and 
have  been  trying  to  solve  issues  of  cell 
costs,  capital  investment  for  expansion,  and 
how  to  lower  operating  expenses. 


Cellular  service  in  the  U.S.  and  Europe  are 
on  the  verge  of  introducing  the  2nd 
generation  Digital  Technology  and  are 
beginning  to  investigate  the  future 
expansion  that  this  technology  will  allow. 
The  new  questions  that  will  now  be  asked 
are: 

how  can  the  low  population  density 
areas  be  serviced? 

how  and  at  what  pace  should  PCS  be 
deployed? 

what  technologies  should  be  used  to 
the  introduction  of  digital  voice  and 
data? 
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what  new  services  such  as  enhanced 
messaging,  ubiquitous  roaming  and 
position  location  will  be  required? 

WHAT  ARE  PERSONAL 
COMMUNICATIONS  SERVICES? 

Life  in  the  world  of  personal 
communications  is  not  simple  anymore. 
Not  only  is  there  cellular,  paging  and 
specialized  mobile  radio,  but  now  CT-2, 
CT-3,  DECT  and  something  loosely 
defined  as  Personal  Communication 
Services  (PCS).  Managers  of  systems  such 
as  cellular  operations  recognize  the  need  to 
shift  from  the  build  mode  of  the  industry 
to  a  re-engineering  mode  that  is  sensitive 
(O  a  wider  range  of  customer  expectations. 
As  operators  scramble  to  meet  these 
challenges,  it  is  possible  to  become 
overwhelmed  by  the  possibilities. 

There  are,  however,  four  broad  market 
development  directions.  These  are  cellular 
premium  service,  digital  high-end  portable 
cellular,  microcellular  portable  personal 
communications  services  and  mass  market 
personal  communications  services. 


Cellular  Premium  Services 

Cellular  Premium  Service  is  characterized 
by  present-day  analog  cellular  services 
operating  at  450  MHz,  800  MHz  or  900 
MHz,  providing  vehicular  and  portable 
handheld  voice  and  voice  paging. 
Competition  in  the  U.S.  and  elsewhere  is 
generally  by  duopolies  or  monopolies  with 
prices  higher  than  wireline  service. 
Primary  users  are  upper  income  and 
business  users. 

Digital  High  End  Portable 

Digital  cellular  services  reflect  technical 
advances  beyond  analog  premium  services. 
These  services  can  satisfy  the  enormous 
demand  for  cellular  service  and  resolve  the 
capacity  problems  of  the  first  generation 
systems.  In  Europe,  a  standardized  system 
called  Group  Speciale  Mobile  (GSM)  has 
been  developed  to  increase  capacity  for  the 
limited  NMT-450  and  TACS-900  systems. 
GSM  is  developed  to  provide  digital  voice, 
ubiquitous  roaming  in  Europe,  and  new 
data  services. 


Meanwhile,  in  the  USA,  the  development 
of  digital  systems  using  the  800  MHz  band 
is  proceeding  in  an  unregulated  manner. 
Eariy  standardization  schemes  endorsed  by 
the  Cellular  Telephone  Industry 
Association  (CTIA)  were  based  on  TDMA 
technology  and  are  now  being  challenged 
by  operators  seeking  larger  capacity 
increases.  Recent  validation  trials  of  Code 
Division  Multiple  Access  (CDMA)  and 
spread  spectrum  technologies  demonstrate 
its  viability  and  large  capacity  increase 
over  analog  and  TDMA.  With  such  digital 
cellular  systems,  however,  the  market 
characteristics  of  monopoly  or  duopoly 
service  providers,  high  price  for  services 
and  a  market  of  primarily  business  users 
remain  the  same  as  for  Cellular  Premium 
services. 


Micro-cellular  Personal 
Comm  unicatio  n  s 

A  new  personal  communications  service  is 
rapidly  approaching  based  in  part  on  the 
evolution  of  cellular  telephone  products 
and  services  but  using  new  frequencies  (1.7 
to  2.3  GHz)  and  technologies  (CDMA). 
These  systems,  encompassed  by  the  PCS 
concept,  use  predominantly  microcell 
structures  and  wireless  PBX  technologies. 
User  equipment  is  expected  to  be  a  very 
small,  lightweight  communicator  type 
device.  Provisions  of  digital  voice  with 
advanced  calling  features,  such  as 
messaging,  data  transmission  and  other 
new  concepts  are  expected. 

While  some  of  the  current  cellular 
providers  undoubtedly  will  be  providers  of 
PCS,  the  competition  will  mostly  be  multi- 
provider  in  nature.  The  price  for  services 
is  expected  to  be  high  initially,  but  will 
gradually  become  less  than  the  price  of 
cellular  service.  The  market 
characteristics  are  broader  than  cellular 
and  are  expected  to  include  the  residential 
market.  PCS  is  expected  to  be  a  factor  in 
providing  competition  to  the  wireline 
telecommunications  infrastructure. 
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Mass-market  Personal 
Communications 

The  future  mass  market  focus  for  personal 
communications  will  be  on  low  cost 
equipment  and  very  inexpensive  prices  for 
services.  Technologies  will  be  outgrowths 
of  microcellular  PCS  and  wireless  PBX 
based  upon  wireless  access  with  digital 
fiber  and/or  satellite  bypass  providing  long 
haul  capabilities. 

User  devices  are  expected  to  be  very  small 
credit  card  phones  with  personal 
numbering,  using  intelligent  networks 
providing  ubiquitous  seamless 
communications. 


THE  NEED  FOR  AN  EXPANSION 
ROUTE  STRATEGY 

As  the  mass  markets  are  approached  with 
predicted  penetrations  as  high  as  25 
percent,  voice  communications  will 
migrate  to  wireless.  This  will  result  in  a 
new  playing  field  with  no  guarantees  for 
existing  players.  Rapid  transition  (within 
the  next  5  years)  to  digital  technologies, 
GSM  in  Europe,  CDMA  in  the  USA  and 
elsewhere,  will  offer  feature-rich  networks 
which  will  require  innovative  systems  to 
keep  up  with  customer  desires. 

As  these  new  technologies  are  deployed, 
the  ability  to  conn^'ct  service  areas,  thus 
providing  ubiquitous  wide  area  services, 
and  to  interconnect  these  new  technologies 
to  each  other  and  to  previous  technologies 
will  be  very  important.  The  successful 
operators  will  alter  sales  channels  and 
adopt  operationally  efficient  systems  which 
will  generate  more  value  than  previous 
premium  services. 

Loral  Qualcomm  Satellite  Services 
(LQSS),  a  partnership  of  Loral  Aerospace 
Corporation  and  Qualcomm,  Inc,  is 
developing  GLOBALSTAR  technologies 
and  the  infra- structure  that  will  allow 
operators  to  efficiently  extend  current 
cellular  premium  services  and  digital 
cellular  services  to  cover  areas  which  are 
not  able  to  be  economically  covered,  and  to 
introduce  ubiquitous  micro-cellular  PCS 
systems  when  they  come  on  line. 
GLOBALSTAR  provides  the  operator  with 
new  sales  channels  and  new,  exciting 
services  such  as  international  roaming, 
rural  and  wilderness  connectivity,  position 
location,  maritime  roaming,  and  digital 
services. 
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nm  ROLR  (LL  MOBILE 

SATELLITE  SERVICES  IN 
PERSONAL  COMMUNICATIONS 

Mobile  Satellite  Service  (MSS)  is  no 
stranger  to  the  mobile  communications 
community.  However,  the  systems  that 
have  been  developed  with  synchronous 
orbit  satellite  technologies  which  were 
borrowed  from  the  fixed  satellite  service 
(FSS).  Early  on,  the  maritime  mobile  user 
community  required  service,  and  thus  the 
65-member  nation  consortium  called 
INMARSAT  was  created. 

Originally  developed  for  the  maritime 
market,  INMARSAT  today  is  authorized  to 
provide  maritime  and  aeronautical 
services.  In  the  future,  INMARSAT 
undoubtedly  will  be  authorized  to  provide 
land  mobile  services  but  not  on  an 
exclusive  basis.  INMARSAT  will  be 
required  to  share  frequencies  with  other 
system  operators  such  as  GLOBALSTAR. 

Current  MSS  systems  (existing  and 
planned)  have  been  developed  using 
geosynchronous  satellite  designs  and  as 
such,  except  for  INMARSAT,  provide  only 
regional  services.  Technical  limitations  of 
satellite  power  and  antenna  size  limits  the 
use  of  the  system  to  user  equipment  with 
directional  antennas  which  must  be 
pointed,  at  all  times,  toward  the  satellite. 

New  satellite  designs  in  low-earth  orbit, 
such  as  GLOBALSTAR,  can  supply 
services  to  low  power  user  equipment  with 
unobtrusive,  small,  omni-directional 
antennas,  facilitating  handheld  units  and 
consumer  automobile  applications.  This 
allows  the  use  of  satellite  communications 
by  existing  cellular  telephone  subscribers 
and  at  the  same  time  facilitates  an  easy 
transition  to  PCS. 

The  difference  in  signal  path  length  for 
communications  between  a  low-earth  orbit 
satellite  system  and  a  geosynchronous 
satellite  is  a  major  contributor  to  the 
ability  of  LEO  satellites  to  be  a  natural 
component  of  PCS.  A  geosynchronous 
satellite  is  positioned  at  a  fixed  distance 
from  the  earth  of  22,500  miles  (36,000 
km)  while  low  earth  orbit  systems  such  as 
GLOBALSTAR  operate  at  an  altitude  of 
less  than  900  miles.  The  difference  in  path 
loss  is  22  to  28  dB  (over  100  lim**.s  less 
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power  is  received  at  the  ground  using 
comparable  antenna  diameters  and  satellite 
RF  power).  Certainly,  some  compensation 
for  this  path  loss  may  be  made  in  the 
geosynchronous  satellite  system  but  not 
without  employment  of  lisk  laden, 
enormous,  deployable  satellite  antennas. 
Geosynchronous  systems  will  never 
approach  the  technological  advantages  of 
low-earth  orbit  systems. 

Low-earth  orbit  systems  have  the  ability  to 
cover  the  entire  world  rather  than  a 
portion  of  the  world  with  a  constellation  of 
satellites.  This  makes  it  possible  to 
amortize  the  cost  of  a  single  satellite 
system  over  the  world  market.  Finally, 
using  new  GLOBALSTAR  digital 
technologies  for  CDMA  modulation  and 
vocoders  developed  by  Qualcomm,  Inc., 
with  user  prices  near  cellular,  the  spectrum 
may  be  shared  between  several  satellite 
systems  providing  multiple  access  for 
millions  of  users  worldwide.  This 
competition  and  worldwide  deployment 
will  allow  service  prices  near  cellular. 

THE  GLOBALSTAR   LOW  EARTH 

ORBIT    SATELLITE  SYSTEM 

SOLVES    THE  TERRESTRIAL 

UBIQUITOUS  COVERAGE 

PROBLEM 

Terrestrial  systems,  such  as  cellular  and 
PCS,  can  only  expand  their  coverage  areas 
to  the  extent  that  it  is  cost  effective  to 
invest  capital  in  cells,  MTSOs  and 
transmission  equipment.  These  limitations 
force  operators  to  consider  carefully  the 
technology  that  will  be  used  to  build  out  a 
wireless  network,  the  capability  of  that 
network  to  be  competitive  and  profitable, 
and  the  value  that  can  be  generated. 
Wireless  operators  must  focus  on  value 
when  developing  their  company  strategy. 
For  instance,  a  cellular  operator's  capital 
to  revenue  ratio  is  generally  between  0.8 
and  1.0  today.*  Maintaining  this  level  of 
efficiency  requires  keeping  capital 
investment  for  a  cell  to  within  the 
$200,000  to  $500,000  range.  With 
terrestrial  coverage  of  only  10  to  20  miles 
for  a  cell,  the  likelihood  of  eventual 
seamless  ubiquitous  coverage  is  low  in 
most  rural  areas. 


GLOBALSTAR,  with  a  single  $350,000 
gateway  in  the  operator's  market  allows 
the  operator  to  offer  services  in  his  entire 
area,  thereby  eliminating  the  great  capital 
expense  required  to  provide  ubiquitous 
terrestrial  cell  coverage.  In  addition,  the 
operator  can  offer  new  services  such  as 
paging,  messaging,  position  location  and 
digital  data  while  maintaining  his  existing 
customer  base  since  the  GLOBALSTAR 
gateway  equipment  allowing  satellite 
communication  to  users  is  added  to  the 
operator's  existing  equipment  and  uses 
different  frequencies  for  transmission. 

Dual  mode  mobile  phones  compatible  with 
GLOBALSTAR  satellites  and  either  analog 
or  digital  cellular  terrestrial  services  allow 
ubiquitous  roaming  between  local 
terrestrial  and  the  wide  area  satellite 
coverage.  Switching  between  these  systems 
is  accomplished  without  the  user  knowing, 
just  as  he  is  handed  off  between  terrestrial 
cells  today. 

Microcellular  PCS  systems,  expected  to 
develop  in  high  density  areas,  will  require 
the  wide  area  coverage  afforded  by  the 

GLOBALSTAR  system  even  more  than  the 
terrestrial  cellular  operators. 

In  addition  to  the  wide  area  coverage, 
which  will  bring  additional  customers  into 
the  cellular  and  PCS  market,  the  satellite 
system  brings  new  services.  Wide  area 
roaming  is  only  one  example.  By 
exchanging  databases  of  users,  with 
validation  provided  by  GLOBALSTAR, 
operators  can  facilitate  roaming  of  their 
users,  not  only  from  the  owner's  system  to 
another  owner's  system,  but  in  between 
systems  as  well.  Furthermore, 
GLOBALSTAR  allows  roaming  from 
cellular  to  PCS  and  vice  versa. 
International  roaming  is  facilitated  as  well 
by  exchanging  user  databases  allowing 
users  to  make  or  receive  calls  anywhere. 
Numerous  other  advantages  of 
GLOBALSTAR  are  too  lengthy  to 
enumerate  here,  but  all  are  rr.zde^  possible 
by  the  addition  of  a  single,  low-cost 
gateway  in  the  operator's  area. 


*  "Growing  the  Wireless  Segment," 
Cellular  Business.  Volume  9,  No.  13. 
December  1991. 
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WHAT  IS  NEEDED  FOR 
GLOBALSTAR  SATELLITE 
SERVICES  TO  BE  LAUNCHED 
AND  PROLIFERATE 

The  user  equipment  and  gateway 
technologies  have  been  reduced  to  chip 
sets.  These  have  been  developed  by 
Qualcomm,  Inc.,  and  have  been  tested  and 
validated  fo'^  the  digital  cellular  telephone 
industry  in  the  USA.  Similar  digital 
technologies  using  TDMA  have  been 
developed  in  Europe  for  GSM,  much  of 
which  will  be  usable  through  the 
GLOBALSTAR  satellite.  The  satellite 
technologies  are  well  within  the  state  of  the 
art.  GLOBALSTAR  uses  tried  and  proven 
satellite  repeater  technologies  which  have 
been  in  production  for  over  20  years. 


The  World  Administrative  Radio 
Conference  of  1992  (WARC-92)  has  taken 
up  the  issue  of  satellite  communications 
below  3  GHz  and  frequencies  have  been 
allocated  along  with  developing  procedures 
for  coordinating  LEO  MSS  systems.  The 
only  development  now  required  is  the 
licensing  of  the  GLOBALSTAR  system. 
This  licensing  is  entering  the  final  pha.se 
and  will  be  completed  in  1993.  The  U.S. 
government  has  indicated  it  plans  to  license 
all  applicants. 

Although  PCS  developments  are  not  yet 
mature,  services  to  the  premium  urban 
cellular  customers  who  wish  wide  area  and 
international  roaming  and  services  in  rural 
areas  can  be  established  now.  The  newly 
allocated  MSS  bands  are  mostly  unused 
worldwide  and  are  available  worldwide. 

Current  proposals,  by  the  USA  and  others, 
allocate  these  bands  (1610-1626.5  MHz  and 
2483.5-2500  MHz)  to  MSS  as  well  as 
retaining  the  RDSS  allocation.  Technical 
rules  are  in  progress  which  will  allow  the 
extension  )f  existing  and  planned  cellular 
systems  and  prepare  for  the  future  wide 
area  extension  of  microcellular  PCS. 

SUMMARY 

The  LEO  satellite  systems,  such  as 
GLOBALSTAR,  offer  ubiquitous  wide 
area  coverage,  services  to  low  power 
handheld  or  vehicle  mounted  terminals 
which  cannot  be  economically  provided  by 
GEO  satellite  systems  presently  under 


construction  or  planned.  The  much 
shorter  signal  path  length  gives  better 
quality,  lower  cost,  higher  capacity,  and 
delay  free  transmission  of  communications 
for  the  mobile  telephone  user. 
GLOBALSTAR  which  utilizes  CDMA  and 
spread  spectrum  modulation  techniques 
brings  new  services  and  easy  access  to 
spectrum  for  communications  providers. 
LQSS  will  be  offering  wholesale  capacity 
on  demand  to  any  and  all  providers  of 
mobile  services  by  adding  a  single 
GLOBALSTAR  gateway  to  their  existing 
terrestrial  system.  This  enables  providers 
to  serve  new  customers  that  are  now  not 
economically  practical  to  serve. 

LEO  systems  are  more  robust,  providing 
capacity  even  when  a  satellite  fails,  due  to 
the  rotation  of  the  constellation,  GEO 
systems,  by  contract,  suffer  entire  regional 
system  loss  when  an  operational  satellite 
fails. 

LEO  satellites  are  here  to  stay.  They 
capitalize  on  digital  technology  and 
advances  in  the  cellular  industry  such  as 
the  recently  completed  validation  of  the 
CDMA  cellular  system  by  Qualcomm,  Inc. 
in  San  Diego,  California,  The  economics 
they  offer  along  with  new  services  and 
ubiquitous  wide  area  coverage  make  LEO 
systems  a  viable  new  and  exciting 
technology. 
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TAOS,  a  new  low-cost  mobile-user  LEO  satellite  network 
for  positioning  and  messaging 

J.J.BIoch 
Aerospatiale,  Espace  et  Defense 
Cannes.  France 


1.  ABSTRACT 


This  paper  describes  briefly  the  missions  of  the  LEO-MSS  network,  TAOS. 
The  conclusions  of  a  study  on  the  selection  of  a  low-cost  satellite  platform  are  given. 


2.  MISSIONS 

The  French  National  Center  for  Space  Studies  (CNES) 
has  been  involved  for  20  years  in  space-based 
networks  for  position-report  and  data  collection,  with 
such  systems  as  ARGOS  or  COSPAS-SARSAT. 
This  experience  together  with  the  recent  availability  of 
new  MSS  bands  at  VHF/UHF  allocated  at  WARC-92  and 
with  the  positive  conclusions  of  market  surveys  have 
prompted  CNES  to  set  up  a  new  satellite  -based 
worldwide  network  .called  TAOS,  (see  reference  1)  to 
achieve  the  following  missions: 
-Position  report  of  a  mobile  towards  a  base  station, 
initiated  by  either  end  (examples  of  potential  user 
include  car  rental  companies,  the  trucking  industry, 
the  railways  transport) 

-transmission  of  short  digital  messages  with  a 

response  time  of  up  to  one  hour  (voice  and  real  time 

message  exchangeare  excluded) 

The  initial  studies  have  taken  into  account  some 

fundamental  constraints:  low-cost  of  the  mobile  user 

terminal  (about  $500),  low-cost  satellites  and 

launches,  high  traffic  capacity. 

The  initial  market  areas  envisaged  include  North 

America,  South-East  Asia  and  Europe;  the  system 

should  offer  capacity  for  around  500  000  terminals  in 

each  of  these  areas. 


3.  NETWORK  ARCHITECTURE 

The  mission  specifications  described  above  have  led  to 
the  selection  of  a  constellation  (see  figure  2)  of  5 
small  satellites,  each  on  a  low  circular  orbit  of  1300 
km  altitude  with  an  inclination  of  57''.Five  orbital 
planes  are  at  72**  from  each  other.  The  constellation  is 
controlied.i.e.  the  variation  of  the  relative  position  of 
the  satellites  and  their  respective  orbital  planes  is 
maintained  within  a  limited  angular  range. 
In  the  outbound  link  (figure  1),  base  to  mobile,  the  base 
station  message  is  routed  to  the  mobile  through  the 
PSTN  to  a  dedicated  regional  operation  center  and  then 
to  the  gateway  serving  the  area. To  comply  with  the 
one-hour  response  time,  one  gateway  is  necessary  for 
Europe,  another  for  South-East  Asia  while  two  are 
envisaged  for  North  America. 


Cross-area  traffic  requires  connexion  of  the  various 
regional  operation  centers. 

From  the  gateway  ,  the  message  is  uplinked  at  VHF 

(148-150.05  MHz)  to  the  overhead  satellite  and 

downlinked  to  the  mo^-'ie  terminal  at  VHF  (137.0-138,0 

MHz  )  or  UHF  (400.15-401.0  MHZ). 

The  inbound  link,  mobile  to  base,  makes  use  of  the  same 

frequency  bands,  possibly  segmented,  for  up  and 

downlinks. 

All  links  use  a  spread  spectrum  modulation  technique. 
Positioning  is  achieved  through  Doppler  and  propagation 
delay  measurement  within  the  network. 


Figure  1    overall  system  architecture 
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4.  THE  SATELLITES 

An  optimization  study  has  been  conducted  by 
AEROSPATIALE/ALCATEL  for  the  TAOS  satellites  with 
the  following  intial  constraints: 
-low  recurring  cost 

-launch  by  PEGASUS  with  the  associated  hydrazine 
auxiliary  propulsion  systen-.  (HAPS) 

-Launch  mass  around  150  KG 

-Required  satellite  lifetime  of  5  years  and  system 

lifetime  of  20  years 

-shaped  VHF/UHF  antenna  gain  diagram  to  compensate 
for  the  free  space  loss  dynamic  range. 


The  platform  has  been  defined  around  two  components, 
the  solar  generator  and  the  attitude  control  subsystem. 
Indeed  the  solar  generator  is  the  most  expensive, 
volume  consuming  and  dimensioning  element  for  the 
satellite  architecture  and  the  selection  of  an  attitude 
control  design  is  closely  related  to  the  chosen  solar 
generator. 

A  thorough  investigation  of  more  than  45  different 
designs  has  led  to  the  selection  of  the  following 
combination: 

-omnidirectional  solar  array  composed  of  4  deployable 
petal  -like  wings  covered  on  both  sides  with  silicium 
solar  cells, 

-attitude  control  based  on  momentum  wheels 


Figure  3  Satellite  in  orbit 


Here  is  a  brief  review  of  the  subsystems  main 
features: 

The  structure  is  a  box-like  body.  650  x  650  x  800mm, 
and  use  aluminium  honeycomb  sandwich  panels;  the 
thermal  control  is  passive  with  a  U-shaped  heat-pipe 
between  the  two  dissipating  walls.  Power  generation  is 
achieved  through  the  solar  generator  delivering  270  W 
in  daylight  while  during  eclipose  a  Nl-Cd  battery  is 
used.The  attitude  control  maintains  all  axes  within  3*^. 
The  propulsion  uses  six  cold-gas  0.1  N  thrusters  ,the 
nltrogene  is  stored  in  2  high  pressure  metallic  tanks.A 
centralized  computer  is  used  for  platform  and  payload 
data  management.  Command  and  telemetry  is  carried 
out  in  the  frequency  i^ands  of  the  mission. 

The  repeater  consists  basically  in   signal  amplification 
and  frequency  translation.  The  antenna  seltjCted  is  a 
fixed  assembly  on  the  Earth-panel  with  a  UHF  helix  and 
a  VHF  rhombic  element. 

A  deployable  ground  plane  improves  the  antenna  gain 
diagram. (see  figure  3). 

The  total  launch  mass  of  the  satellite  is  less  than  150 
KG  (around  20  Kg  for  repeater  and  antenna),  the 
platform  needs  170W  and  the  payload  100  W. 

5.  SYSTEM  ASPECTS 

Two  potentially  critical  areas  have  been  identified 
during  the  preliminary  studies: 
-availability  of  the  frequency  bands,  in  particular  the 
148-149.9  MHz  allocation  to  MSS  has  a  secondary 
status  in  75  countries, 

-impact  of  Ionospheric  propagation  disturbances  at  VHF 
on  Doppler  measurements 

Investigation  on  both  aspects  are  carried  out  using  a 
minisatellite,  S80T,  launched  in  mid-92  with  ARIANE. 

6.  CONCLUSIONS 

After  demonstration  of  the  feasibility  of  the  system 
and  confirmation  of  the  market,  the  network  TAOS 
will  be  gradually  implemented  during  the  late  90's. 
(Regulatory  filing  with  ITU  has  been  engaged  under  the 
name  880) 

FB=ERENCe 

(1)*A  LEO-MSS  system  for  position  reporting  and  data 
messaging  services."  A.Gautier  &  P.  Dumont,lAF-92- 
0424.   43rd  congress  of  the  lAF.  1992. 


ERLC 


667    e  .  J 


WEDNESDAY,  January  20,  1993 


Morning  Plenary 


NOTES 


TELEPHONE  DEVELOPMENT  PROJECT  FOR  VALLE  DEL  CAUCA 

STATE 
COLOMBIA,  S.A. 

Dr.  Fernando  Garc6s  Uoreda 
General  Manager 
Empresa  Regional  de  Telecomunicaciones  del  Valle  del  Cauca  Sj\. 

E.R.T.  SA. 


1.  tNTTRODUCnON 

Colombia's  geographic  position  within  the  Pacific  Rim,  its  stage 
of  development  and  rate  of  economic  growth  are  solid  factors  in 
the  process  of  economic  liberalization  which  the  country  is 
undergoing. 

Z  COLOMBIA 

As  shown  on  figure  1,  Colombia  is  geographically  positioned  in 
the  north-western  corner  of  South  America,  quite  near  the 
Panama  Canal  and  has  coastal  extensions  both  in  the  Pacific  and 
Atlantic  Oceans.  The  country  is  crossed  by  the  same  meridian  as 
New  York  and  by  the  Equator.  This  strategic  location  makes 
Colombia  a  Pacific  Rim  country  as  well  as  a  well  situated  transit 
point  among  South  America.  Europe  and  North  America. 

Internationally,  Colombia  is  recognized  as  a  responsible  member 
of  the  economic  community  and  is  engaged  in  a  polic>'  of 
integration  with  major  countries  and  regional  economic  groups, 
among  which  are  Mexico,  Venezuela  and  Chile.  Colombian  labor 
is  relatively  low-cost  within  the  international  context  and  offers 
the  characteristics  of  ingenuity  and  responsibiliiy. 

3.         VALLE  DEL  CAUCA 

Valle  del  Cauca  (see  fig.2)  is  a  Colombian  Slate  located  in  the 
western  side  of  the  national  territory  and  Uivers  an  area  of 
21,(XX)  square  kilometers,  which  is  mostly  flat.  Ii  derives  its  name 
from  the  Cauca  River,  which  bisects  the  state  from  north  to 
south.  Its  coastal  extension  along  the  Pacific  Ocean  includes  the 
port  of  Buenaventura  where  over  6()Cf  of  national  maritime 
shipments  take  place. 

Valle  del  Cauca  generates  149?  of  the  gross  national  product, 
mostly  agricultural  production  wcU-knnN^n  internationally,  such 
as  sugar  and  fruits,  and  is  in  the  process  of  sustained 
industralization. 

Within  the  region,  there  is  a  firm  believe  thai  the  future 
economic  opportunities  are  related  to  the  Pacific  Rim  and 
a>nsequently  that  all  effort  must  be  made  to  build  the  necessary 
infrastructures,  among  which  telecoinmuniaition*;  is  a 
fundamental  one,  to  achieve  the  region's  economic  take-off.  lliis 
has  motivated  us  to  join  hands  with  The  Pacific 
Telocommuniauions  Council  and  to  nffcr  this  presentatinn. 

4.         TELECOMMUNICAHONS  SHTJATION  IN  11  IE 
VALLE  DEL  CAUCA 

Call,  the  stale  capital.  sMth  2  million  inhabitants,  h.is  a 
telephone  density  of  18  per  hundred.  Its  metropolitan  nctv.ork 
is  digital  in  its  m:ijnrity.  The  remainder  (^f  the  region  h:is  a 
telephone  density  of  only  4.4.  and  its  netv.ork  is  almost  t(^t:^ll^ 
vintage  analog.  Alihimgh  these  statistics  compare  avccpi;tbl> 
within  L^lin  Amenta,  they  are  well  below  v. hat  the  region 
requires  to  achieve  any  significant  economic  development. 


To  attack  the  problem,  in  June  1990  Empresa  Regional  de 
Telecomunicaciones  del  Valle  del  Cauca  -  E.R.T.  S.A.  -  was 
established  as  a  commercial  and  industrial  entity  of  the  State  of 
Valle  del  Cauca.  It  includes,  among  its  shareholders,  the 
municipal  telephone  companies  operating  within  the  state. 
Presently,  E.R.T.  is  undergoing  a  process  of  progressive 
pri\'atization  from  a  state-owned  entity  into  one  with  local 
private  capital  participation, 

E.R.T.'s  major  objective  is  to  promptly  bridge  the  present 
unfulfilled  telephone  demand  and  to  offer  new  added-value 
services. 

E.R.T.'s  first  management  decision  was  to  retain  a  U.S. 
consultant.  Dr.  Eitcl  M.  Rizzoni  &  Associates,  to  perform  a 
comprehensive  feasibility  study  and  network  plan  for  the  new- 
corporation.  Through  the  use  of  the  NETPLAN  and  NETCOST 
computer  programs,  developed  by  Dr.  Mario  Pietrogrande,  the 
E.R.T.  network  configuration  was  planned  and  optimized  both 
technically  and  economically. 

5.         TELECOMMUNICATIONS  SYSI^M 

The  E.R.T.  project  covers  the  entire  area  of  Valle  del  Cauca 
with  exception  of  the  city  of  Cali.  Telephone  service  in  Cali  is 
provided  by  Emprcsas  Municipales  De  C<ili  (EMCALI).  a  slate- 
owned  public  corporation.  The  metropolitan  neiwork  is  liV  t 
digital  in  switching  and  interexchange  transmission.  The 
interconnection  with  the  national  long-distance  and  int ern.it  ional 
carrier  is  also  digital,  partly  cable  and  partly  optical  fiber 

E.R.T.'s  projected  network  will  inierconnect  with  the 
meiropohtan  Cali  network  as  well  as  with  the  national  long- 
distance and  international  networks  operated  by  Empresa 
NacionaldeTeleaimunicaciones  (TELECOM).  Similarly.  E.R.T. 
can  interconnect  with  future  networks  offering  value-added 
services. 

5.L       E.R.T.  Network  Planning 

Starting  from  the  existing  and  projected  telephone  demand  in 
terms  of  type  of  services,  quantity  and  qua!  and  havmg 
developed  com munity-of-int crest  factors  beivvccn  <.\change>  'he 
present  and  future  traffic  matrices  were  developed  tor  lince 
points  in  time:  1W3.  1W5  and  2(XX),  Also,  potential  new  scr\  ices 
to  be  provided  by  E.R.T.  were  estimated. 

Several  switching,  transmission  and  routing  alternative  network 
configurations  were  analyzed  and  their  rehjtive  advantages  were 
compared.  On  the  basis  of  traffic  flow  efficiency,  network 
ficxibility.  grade  of  service,  transmission  qualitv  and  fir-^t  and 
recurring  costs,  the  most  convenient  configuration  was  selected 
and  the  new  digital  E.R.T.  neiwork  was  planned. 
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The  planning  included  the  interconnection  between  the  digital 
E.RT.  fixed  network  and  the  future  E.RX  Cellular  mobile 
network,  for  total  integration  with  the  national  and  international 
systems. 

In  addition,  theeconomic  viability  was  determined,  as  well  as  the 
project's  financial  rate  of  return,  including  a  sensitivity  analysis 
of  financial  parameters  to  determine  the  influence  of  their 
variability  on  the  investment. 

5^      The  RltT.  Project 

Eight  network  alternatives  were  configured  and  analyzed.  The 
alternative  technically  optimized  and  of  least  cost  was  selected. 
The  selected  alternative  utilizes  one  single  transit  exchange  for 
the  entire  region,  vis  a  vis  more  conventional  solutions 
employing  a  number  of  transit  exchanges. 

The  single  transit  exchange,  located  in  Cali  and  totally 
duplicated  for  reliability  requirements,  will  switch  the  entire 
long-distance  traffic  of  the  region.  Traffic  administration, 
network  management  and  operation,  and  computerized  billing 
are  thus  all  centralized  at  this  single  transit  center. 

The  E.R.T.  network  (see  fig.3)  will  connect  56  towns,  most  of 
which  are  presently  served  with  step-by-step  equipment.  The 
unfulfilled  demand  will  require  more  than  doubling  the  capacity 
in  terms  of  switching  lines  and  outside  plant.  The  plan  calls  for 
total  replacement  of  existing  switching  and  outside  plant 
equipment  with  modem  digital  equipment. 

Inherent  in  the  design  is  the  future  introduction  of  the  digital 
synchronous  standard.  The  implementation  is  planned  in  three 
phases: 

Phase  One  1992-1994:  The  back-bone  transmission  system  will 
consist  of  a  170  kilometer,  140  Mb/s  optical  fiber  route  from 
Cali  \  '  artago  and  a  140  Mb/s  microwave  system  between  Cali 
and  Buenaventura  (see  figure  4).  This  long-distance  system  will 
carry  about  70%  of  all  long-distance  traffic,  as  well  as  value- 
added  services  required  by  business  customers. 

The  transit  exchange  to  be  implemented  in  Cali  will  switch  all 
long-distance  traffic  and  interconnea  with  the  Mobile  Telephone 
Switch  of  E.R.T.  Cellular. 

Phase  Two  1995-1996:  100,000  digital  exchange  lines  will  be 
procured  to  serve  41  towns,  as  an  addition  to  the  existing  23,871 
digital  exchange  lines.  The  transmission  network  will  be 
augmented  with  a  low-capacity  digital  microwave  network  to 
reach  the  secondary  locations  from  the  main  trunk  line  (see 
figure  5).  During  this  phase,  the  entire  replacement  of  the 
outside  plant  will  begin. 

Phase  Three  1997-2000:  All  remaining  analog  exchanges  will  be 
replaced  by  digital  ones  of  larger  capacity  and  11  new  locations 
will  be  provided  with  modern  telephone  service.  In  the  year 
2000,  the  E.R.T.  network  will  consist  of  196,000  digital 
telephones  lines  and  oversized  transmission  capacity,  to  provide 
modem  telecommunications  services  in  the  region. 

53.      Economic  and  financial  viability 

As  a  result  of  the  optimization  process  of  financial  parameters 
via  the  NETCOST  software,  the  following  financial  highlights 
were  obtained  over  the  8-ycar  period  1992-2000: 

The  consolidated  statement  of  income  shows  a  profit  margin 
starting  in  the  second  year  of  operation,  which  could  result  in 
shareholders'  dividend  distribution  starting  in  the  third  year. 


The  consolidated  statement  of  cash  flow  shows  positive 
accumulated  cash  flow  for  all  years  of  operation. 

The  consolidated  balance  sheet  shows  solid  shareoA'ner's  equity 
at  the  end  of  8  years  of  operation. 

The  viability  of  the  overall  investment  and  satisfactory 
profitability  are  assured  by  the  internal  rate  of  return  of  19%, 
over  the  eight  years  of  operation. 

6.  AIjOOKATTHEFUTURE 

It  is  expected  that  the  rapid  economic  growth  of  Valle  del  Cauca 
will  result  in  the  evolution  of  the  E.R.T.  network  into  a 
synchronous  standard  and  ring  configuration,  including  locations 
in  the  region  at  present  unserved,  as  well  as  areas  outside  of  the 
state  limits.  In  this  manner,  variable  bandwidth  services  can  be 
extended  on  demand  to  cities  requiring  it. 

Moreover,  the  growing  commercial  and  economic  importance  of 
the  port  of  Buenaventura  within  the  context  of  international 
trade,  leads  to  the  consideration  of  a  future  international 
conection  from  Buenaventura,  via  a  submarine  optical  fiber 
cable,  to  Lima  and  Santiago  and  from  there  to  the  possible 
optical  fiber  submarine  extension  to  South  East  Asia.  Similarly, 
a  northern  submarine  fiber  connection  along  the  Pacific  Coast 
to  Mexico  and  the  U.S.A.  may  be  considered.  These  forescablc 
projects  are  presently  discussed  in  international  forums,  such  as 
the  current  PTC  annual  meeting. 

7.  CONCLUSION 

Finally,  it  should  be  noted  that  this  project  may  serve  as  a  model 
for  the  planning  of  other  regional  telecommunications  networks 
in  Colombia  in  accordance  v'jth  the  national  economic 
liberalization  program,  as  well  as  in  other  developing  countries. 

Recently,  new  telecomn.unications  regulation  has  taken  place  in 
Colombia  including  the  demonopolization  of 
telecommunications  services  and  the  introduction  of  private 
investment,  both  national  and  external. 

I  have  no  doubt  that  commercial  and  institutional  opportunities 
will  develop  which  will  facilitate  our  purpose  of  communicating 
efficiently  anywhere  on  our  planet. 

To  close,  I  wish  to  thank  warmly  the  PTC  organization  and  all 
of  you  for  letting  me  speak  about  this  Colombian  Project. 
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Personal  Communication  Services  — 
Now  That  I  Can  Have  Them,  Why  Do  I  ReaUy  Want  Them? 
And  Thoughts  on  the  Future  of  PCS  In  the  Marketplace 


Brad  Baxter 
U.S.Iiitelco  Networks 
Olympia^WA  USA 


This  paper  discusses  the  main  issues  and  concerns  surrounding  the  imminent  introduction  of 

Personal  Communication  Services,  From  the  concept  of  the  service  through  its  practical 
applications,  the  paper  looks  at  how  PCS  may  impact  our  lives.  It  questions  how  PCS  will  be 
received  in  the  marketplace  and,  without  drawing  judgment  on  its  current  status,  emphasizes  that 
preparing  the  consumer  market  is  just  as  important  as  the  development  of  the  services  themselves. 

Preface 


That  basic  question  —  why  do  I  really  want  them? 
—  enters  every  consumer's  mind  as  he  or  she  looks  at  new 
products  and  wonders  if  buying  them  is  a  good  idea,  Ever>' 
savvy  marketer  tries  the  question  out  while  pretending  to 
stand  in  the  consumer's  shoes.  The  answer  could  catapult  a 
new  product  to  success  or  seal  its  defeat.  And  the  time  has 
come  to  ask  the  question  in  reference  to  Personal  Com- 
munication Services. 

The  history  of  new  product  introductions  like  PCS 
lies  strewn  with  great  concepts  that  failed  to  hit  target 
markets.  Some  elegant  and  inventive  ideas  were  commit- 
ted to  the  development  process  but  scrapped  after  a  short 
introduction  to  the  marketplace.  Some  of  these  failures 
can  be  attributed  to  poor  timing,  some  to  inefficient  mar- 
keting, and  others  to  a  combination  of  the  two  with  an 
added  sprinkling  of  misfortune.  This  paper  attempts  to 
point  out  some  possible  concerns  facing  equipment  manu- 
facturers, wireless  carriers,  network  operators  and  a  hand- 
ful of  legislative  decision  makers  that  make  up  the  PCS  in- 
dustry. Once  common  ground  is  riiached  among  these  in- 
terest groups,  the  consumer  public  and  service  subscribers 
will  have  the  decisive  judgment  on  whether  PCS  becomes 
another  casualty  along  the  new  product  road  or  reaches 
the  heights  of  product  acceptance  and  financial  success. 

This  approach  is  not  meant  to  condone  or  con- 
demn any  of  the  suggested  solutions  or  technologies  the 
telecommunication  industry  is  considering  for  PCS.  It  is 
meant  simply  to  look  at  the  various  parts  of  PCS,  clarify 
the  issues  and  shed  light  on  the  many  possible  outcomes, 
so  we  can  reach  an  objective  vision  of  the  future  of  PCS. 

The  paper  will  first  present  a  review  of  the  history 
leading  to  PCS  and  a  look  at  the  basic  philosophy  of  the 
personal  communication  service  concept.  From  this  dis- 
cussion, it  will  move  on  to  examine  the  introduction  of 
PCS  technologies  and  services.  But  above  all,  this  paper 
will  attempt  to  address  some  of  the  haunting  and  over- 
shadowing questions  that  could  lead  to  service  acceptance 
or  rejection  by  the  potential  PCS  subscriber. 


Section  1:  Personal  Communication  Services  —  An 
Overview 


What  is  it?  —  Philosophy  of  PCS 

The  philosophy  of  Personal  Communication  Ser\'- 
ice  (PCS)  is  a  concept  still  under  construction.  Terms  have 
been  coined  to  break  it  down  into  parts  (Personal  Mobil- 
ity, Terminal  Mobility  and  Service  Mobility),  yet  these 
terms  imply  that  a  person  using  telecommunication  serv- 
ices while  in  a  state  of  motion  is  performing  a  form  of  per- 
sonal communications.  But  PCS  philosophy  is  about  more 
than  connecting  telephone  or  data  service  to  someone  that 
is  in  motion.  It  is  based  on  the  idea  that  a  single,  unique 
number  assigned  to  each  user  allows  that  user  to  send  or 
receive  telecommunication  services  from  any  telecommu- 
nication access  point  or  device.  In  practice,  PCS  would 
give  subscribers  universal  network  access  using  personal 
services. 

The  concept  of  the  Universal  Personal  Telecom- 
munications Identifier  (UPT),  or  the  single  universal  tele- 
phone number,  may  be  the  cornerstone  of  PCS  philosophy. 
This  single  number  with  an  incorporated  personalized  se- 
cret code  similar  to  a  Personal  Identification  Number 
(PIN),  identifies  the  PCS  subscriber  to  the  teleconimun?- 
cation  networks  wherever  he  or  she  goes.  The  networks 
will  use  the  UPT  identifier  to  recognize  and  track  the  sub- 
scriber's location  and  alert  'he  supporting  n'itwork  node  to 
what  type  of  service  the  subscriber  is  entitled. 

The  ability  to  connect  to  people  in  pkces,  not  just 
to  places  with  people,  opens  many  possibilities.  Tethered 
telecommunication  services,  whether  the  tether  be  an  RF 
interface  or  local  loop,  links  originating  and/or  terminating 
communication  to  a  specific  station  or  device.  With  true 
Personal  Communication  Service,  the  subscriber  will  be 
able  to  use  the  tethered  stations  or  devices  simply  as 
points  of  access  to  send  or  receive  calls  in  the  form  of 
voice  or  data  communications. 


Here  are  a  few  simple  definitions  of  the  major  PCS  con- 
cepts: 
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Personal  Mobility:  The  user's  ability  to  access  telecom- 
munication services  at  any  terminal  (telephone,  cellular 
phone,  pocket  phone,  etc.)  based  on  a  personal  identifier. 
Also:  the  network's  ability  to  locate  the  terminal  associated 
with  the  user. 

Terminal  Mobility:  The  terminal's  ability  to  access  any 
of  the  telecommunications  network  services  anywhere  or 
any  place  while  in  motion.  The  network  will  be  able  to  de- 
liver any  telecommunication  services  to  the  terminal  identi- 
fied by  its  network  address. 

Service  Mobility:  The  telecommunication  network's 
ability  to  deliver  the  user's  customer  service  profile 
(identified  by  a  personal  identifier)  to  any  intelligent  net- 
work element  requesting  the  information. 

More  on  mobility  as  it  relates  to  PCS  appears  in  Section  3, 
'TCS  Applications." 

How  did  it  get  here?  —Evolution  of  PCS 

Existing  technology  often  acts  as  the  kernel  of 
creation  for  the  "next  generation"  of  systems  or  devices. 
The  telegraph  inspired  Alexander  Graham  Bell  to  eventu- 
ally patent  his  invention  —  the  telephone  — in  1876. 
Similarly,  the  piston  motion  of  the  steam  engine  provided 
the  basis  for  the  reciprocating  piston  action  gasoline- 
powered  engine. 

PCS  has  followed  the  same  type  of  evolutionary 
upbringing.  We  can  trace  its  family  tree  from  the  original 
patent  issuance  of  Marconis'  wireless  telegi«phy  in*  1896 
all  the  way  to  the  first  operating  cellular  telephone  Metro- 
politan Statistical  Area  (MSA)  in  the  U.S.  in  1983.  PCS 
technology  follows  cellular  technology;  it  results  from 
blending  evolving  technologies  of  radio  frequency  engi- 
neering, telecommunication  switching  and  micro  comput- 
ers. The  technology  that  might  claim  PCS  as  its  forerunner 
could  possibly  push  communications  technology  to  the 
limits  of  the  imagination.  Co-mingled  voice,  data  and 
video  capabilities  may  become  universally  available  at  a 
simple  touch  or  whisper  of  a  command. 

Why  continue?  —  Commitment  to  Developing  PCS 

Why  would  anyone  want  to  commit  to  developing 
PCS,  considering  all  the  associated  risk  and  uncertainties? 
The  reasons  could  range  from  corporate  egos  sometimes 
associated  with  leaders  in  the  field  of  vireless  communi- 
cations to  the  opportunity  of  capital iziiig  on  a  successful 
wonder-widget  that  will  turn  the  wireless  communication 
world  on  its  collective  ear.  Whatever  the  developer's  moti- 
vation, it  is  understood  that  PCS  is  coming  and  will  be 
available  to  the  consumer  market.  Corporate  leaders  are 
already  demonstrating  commitment  to  the  development 
effort,  which  will  eventually  produce  the  devices  and  sys- 
tems that  support  PCS  opportuiiities. 
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Section  2:  PCS  Implementation 


The  PCS  "Birth"  Environment 

The  development  environment  of  PCS  technology 
reflects  the  environment  of  the  standards-setting  bodies 
their.selves.  Standards  groups  are  developing  PCS  stan- 
dards in  an  open,  consensus-by-committee  atmosphere. 
This  approach  is  a  far  cry  from  the  traditional,  sterile 
laboratory  environment  usually  controlled  and  designed  to 
reflect  the  single  wishes  of  one  dominant  presence.  In  this 
new  product  birth  environment,  the  wishes  and  opinions  of 
the  many  are  heard  and  documented,  producing  a  "mixed 
bag"  of  documented  input  and  possible  "standardized" 
approaches.  Combined  with  the  hybrid  nature  of  the  PCS 
system,  the  new  birth  environment  makes  the  determina- 
tion of  multiple  standards  possible.  Such  is  the  present 
case  in  PCS  development. 

The  standards  bodies  for  PCS  have  created  a 
situation  that  is  often  referred  to  as  the  "M  A  wars".  "M 
A"  refers  to  the  term  Multiple  Access.  Multiple  Access  in 
this  case  refers  to  the  common  air  interface  between  the 
PCS  pocket  phone  device  and  the  supporting  radio  base 
stations.  The  different  "flavors"  of  M  A  are  Frequency 
Division  Multiple  Access  (FDMA),  Time  Division  Multi- 
ple Access  (TDMA)  and  Code  Division  Multiple  Access 
(CDMA).  Not  that  any  of  these  forms  of  multiplexing  are 
to  be  defined  or  judged  as  positive  or  negative;  the  stan- 
dards-setting bodies  simply  have  created  a  mish-mash  as 
they  have  tried  to  define  a  common  interface  between  PCS 
pocket  devices  and  the  PCS  network  base  stations.  Cur- 
rently no  single  common  air  interface  exists  that  the  ma- 
jority of  cellular  carriers  have  endorsed.  As  the  implemen- 
tation of  PCS  begins,  the  dominant  multiple  access  multi- 
plexing scheme  must  still  be  detemiined  and  then  adhered 
to. 

A  similar  situation  in  the  U.S.  occurred  with  the 
introduction  of  Video  Cassette  Recorders.  Two  different 
fonnats  for  VCRs  appeared  almost  simultaneously  on  the 
consumer  market.  One  of  the  fomiats  was  Beta  and  the 
other  was  VHS.  After  years  of  competition,  the  VHS-for- 
matted  VCRs  have  prevailed.  A  similar  scenario  could  oc- 
cur with  PCS  devices.  PCS  pocket  phones,  in  satisfying 
the  multiple  M  A  interfaces,  could  operate  in  dual  mode  or 
even  tri  mode  as  they  attempt  to  satisfy  all  competing  RF 
interfaces.  Then,  as  one  or  the  other  RF  interface  prevails, 
a  switch  within  the  pocket  phone  could  deactivate  the 
looser  RF  interface.  The  winning  interface  would  remain 
to  suck  up  all  the  available  power  left  as  a  result  of  such  an 
engineering  fiasco. 
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PCS  Network  and  Device  Development 


Market  Preparation 


Much  is  being  printed  concerning  PCS  device  re- 
quirements. A  fairly  accurate,  early  profile  of  the  base  re- 
quirements, from  a  service/subscriber  perspective,  is  still 
under  development.  We  can,  however,  lay  out  some  of 
the  envisioned  requirements: 

♦  The  cost  of  the  pocket  phone  device  is  generally  pro- 
jected to  be  less  than  the  average  cost  of  portable  cellular 
handsets  we  see  today.  That  projection  would  place  the 
cost  of  the  pocket  phone  device  somewhere  around 
$50.00 -$150.00  (U.S.). 

♦  The  envisioned  operating  criteria  for  battery  life  is  to  be 
24  -  48  hours  of  standby  with  4  hours  of  actual  power 
available  for  talk  time.  This  standard  would  allow  the  PCS 
subscriber  to  recharge  the  battery  of  the  PCS  pocket 
phone  overnight. 

♦  The  pocket  phone  device  must  be  small  enough  to  con- 
veniently fit  into  an  inside  jacket  pocket  and  must  not 
weigh  more  than  a  deck  of  playing  cards. 

♦  The  quality  of  the  voice  connection  must  be  near  "land 
line"  quality  and  at  least  10  times  better  than  current 
AMPr  cellular  service. 

♦  Capacities  of  the  PCS  network  are  envisioned  to  ac- 
commodate 4,000  to  10,000  voice  channels  per  square 
mile  using  base  stations  that  are  no  larger  than  a  shoe  box. 
These  channels  should  be  able  to  support  voice  and  data 
communications  at  a  possible  user  variable  bandwidth  re- 
flecting the  type  of  data  or  voice  being  transmitted. 

♦  The  PCS  network  and  pocket  phones  will  be  equipped 
to  guarantee  security  of  the  information  being  transmitted 
and  received,  as  well  as  the  authentication  of  the  user  ac- 
cessing the  network. 

♦  The  PCS  network  must  be  able  to  determine  the  loca- 
tion of  PCS  users  at  any  given  time  while  directing  calls  to 
those  individual  users  through  logical  routing  addresses. 
The  network  must  provide  this  routing  information  with- 
out user  intervention  or  action. 

The  network  cost  of  implementing  such  service  is 
envisioned  to  be  roughly  one  eighth  the  cost  of  implement- 
ing an  AMPS  cellular  system.  This  projection  takes  into 
consideration  the  reuse  of  some  imbedded  cellular  switch- 
ing functions,  such  as  the  mobile  switching  center  (MSQ. 
Given  the  implementation  costs  of  the  PCS  network  being 
one  eighth  the  cost  of  current  cellular  carrier  implementa- 
tion, the  average  air  time  per  minute  will  also  decline  to  a 
reasonable  level.  Casual  home  PCS  subscribers  should  be 
able  to  afford  the  service,  which  in  turn  should  lead  to  in- 
crease usage  and  economies  related  to  scale  for  PCS  car- 
riers. 
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The  Pavlovian  customer  response  to  PCS  network 
and  services  implementation  will  occur  only  if  the  cus- 
tomer market  is  fed  intelligent  and  systematic  information 
about  available  PCS  services.  The  incredible  growth  in  the 
cellular  market  demonstrates  that  customers  are  aware  of 
and  accept  mobile  communications  in  an  increasingly  mo- 
bile society.  The  next  challenge  is  to  introduce  services 
that  genuinely  have  a  perceived  added  value  to  the  mobile 
service  subscriber  market.  The  successful  ven- 
dor/manufacturer of  PCS  products  may  reap  substantial 
rewards.  Current  telecommunications  providers  are  at- 
tracted to  the  opportunity  of  becoming  PCS  carriers  them- 
selves. The  market  entry  opportunity  appeals  to  many 
telecommunication  service  provider  "wanna-bees." 

The  potential  down  sides  of  the  PCS  opportunity 
revolve  around  companies  that  don't  develop  the  right 
product  or  don't  offer  the  right  service.  Those  types  of 
companies  stand  to  face  significant  risk.  For  an  example, 
look  to  Wang  Laboratories  Inc.  of  Lowell,  Massachusetts, 
a  company  that  entered  bankruptcy  proceedings  in  August, 
1992.  Wang  had  previously  dominated  the  1970's  word- 
processing  market  with  computer  systems  of  their  own 
design.  Wang  did  not  anticipate  the  market  transition  to 
personal  computers,  a  blunder  that  all  but  wiped  out  a  $3 
billion-a-year  corporation. 

RF  "Turf"  battles  —  Spectrum  Allocation 

The  allocation  and  controlled  licensing  of  the  pre- 
cious commodity  known  as  radio  frequency  (or  spectrum) 
has  both  U.S.  regulatory  agencies  and  European  regula- 
tory bodies  either  in  a  constant  state  of  proposed  rule 
making  or  eternally  reviewing  comments  submitted  during 
the  proposed  rule  making  process.  The  goal  of  this  legis- 
lative effort  is  to  provide  or  allocate  a  designated  radio 
frequency  band  in  which  PCS  devices  may  operate  without 
disrupting  existing  radio  devices.  Obviously,  this  is  not  an 
easy  task.  Along  with  defining  an  operating  frequency,  the 
regulatory  bodies  intend  to  establish  an  International  PCS 
device  operating  frequency  that  will  truly  provide  the  PCS 
subscriber  universal  network  access  wherever  he  or  she 
may  roam.  In  the  U.S.,  the  FCC  has  issued  a  Notification 
of  Proposed  Rule  Making  (NPRM),  which  designates  for 
PCS  use  specific  radio  frequencies  within  the  1850  -1990 
MHz  range.  The  European  Common  Proposal  (ECP)  from 
the  CEPT  Ad-Hoc92  group  specifies  radio  frequency  allo- 
cation of  1900  -  2025  MHz  as  the  assigned  operating 
spectrum  for  PCS  devices.  Between  these  two  frequency 
allocations,  60  MHz  is  assumed  to  be  the  common  band 
width,  available  on  both  continents,  within  which  PCS 
pocket  phones  can  freely  move  and  operate. 

Spectrum  and  licensing  issues  also  concern  opera- 
tors of  the  "Pico  cell"  PCS  networks.  "Pico  Cells"  are  cells 
within  Micro  cells,  which  compose  the  cellular  structure  of 
PCS.  The  issues  impacting  these  PCS  devices  are  specific 

I 

707 


to  the  private  network  operators  introducing  "wireless" 
LANs  and  RF  voice  systems.  The  systems  will  have  a  low 
power  operating  range  of  a  few  hundred  feet,  providing 
Pico-cell  operators  with  limited  but  effective  single  floor 
wireless  operation.  Pico  Cell  operations  still  require  spe- 
cial attention  to  licensing  and  business  issues  relating  to 
the  use  of  the  RF  frequency  at  which  Pico  Cell  base  sta- 
tions will  operate  while  supporting  PCS  pocket  phones. 

Section  3:  PCS  Applications 

The  services  envisioned  for  PCS  use  the  theme  of 
mobility  as  the  basis  for  service  description.  When  talking 
about  specific  services,  that  theme  recurs  throughout  the 
explanation  to  reaffirm  that  these  services  are  indeed  for 
people  in  motion.  Motion,  incidentally,  can  mean  either 
"walk  about"  or  "zoom  about"  motion,  as  in  the  case  of 
traveling  at  high  speed. 

We  have  identified  at  least  three  types  of  mobility: 
Personal,  Service  and  Terminal.  We  will  now  revisit  these 
terms  to  further  examine  the  practical  applications  of  PCS. 


Personal  Mobility 

Personal  Mobility -type  services  consist  of  tele- 
phone numbers,  processes  to  authenticate  and  locate  the 
person  in  motion,  and  services  offered  specifically  to  user 
groups  that  allow  group  function  or  privilege. 

To  reach  a  PCS  subscriber,  the  network  needs  to 
know  the  subscriber's  telephone  numbers  for  work  and 
home,  a  forwarding  number  to  reach  the  subscriber  while 
at  an  interim  number,  cellular  numbers,  PCS  numbers  or  a 
voice  mail  number.  Any  of  these  numbers  can  be  used  to 
deliver  the  terminating  call.  The  key  to  these  terminating 
call  services  is  the  single  Universal  Personal  Telecommu- 
nication Identifier,  the  one  number  that  identifies  the  PCS 
subscriber  to  the  network.  Through  the  UPT  Identifier,  the 
network  can  locate  the  PCS  subscriber  and  determine 
what  telephone  number  (home,  work,  cellular,  etc.)  to  use 
when  routing  the  call  to  that  location.  All  these  functions 
the  network  will  perform  automatically,  without  manual 
PCS  subscriber  intervention  unless  the  subscriber  desires 
certain  specific  nonpresubscribed  routing  instructions. 

The  network  also  uses  the  UPT  Identifier  to 
authenticate  the  PCS  subscriber.  In  order  for  this  process 
10  work,  however,  the  UPT  Identifier  first  needs  to  be 
registered  with  an  entity  called  an  "authentication  center." 
The  authent; '^a.ion  center  acts  as  a  validation  point,  rein- 
forcing the  control  of  fraud.  UPT  Identifier  registration 
occurs  at  the  initiation  of  the  subscriber's  service.  Also 
registered  with  the  authentication  center  is  a  coded  secu- 
rity number  embedded  in  the  subscriber's  pocket  phone. 
Algorithms  included  in  the  security  number  provide  accu- 
rate verification  of  the  PCS  subscriber. 
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As  the  subscriber  moves  throughout  the  telecom- 
munication network,  the  network  will  automatically  rec- 
ognize the  subscriber  based  on  these  security  numbers 
(this  process  is  called  "autonomous  registration"). 
Autonomous  registration  could  be  accomplished  by  using 
the  paging  frequencies  of  the  wireless  network.  This  reg- 
istration activity  then  notifies  a  location  database  (another 
information  checkpoint)  and  the  authentication  center 
where  the  subscriber  is  located.  At  the  same  time,  the 
coded  security  number  sequence  imbedded  in  the  PCS 
pocket  phone  is  shared  with  the  authentication  center. 

A  group  of  consumers  can  also  subscribe  to  group 
service  with  group  UPT  Identifiers.  In  this  situation,  PCS 
functions  are  controlled  through  a  main  number,  then  are 
distributed  to  the  appropriate  individuals  within  the  group 
based  on  their  specific  UPT  Identifiers.  The  UPT  Identifier 
qualifies  each  user  in  the  group  for  any  special  features 
(voice  mail,  call  screening,  etc.)  associated  with  the  main 
service.  These  service  groupings  could  be  family  group- 
ings or  business  groupings. 

Service  Mobility 

Service  Mobility  services  should  guarantee  that 
service  groupings  or  individual  services  can  be  received  or 
initiated  anywhere,  any  place,  at  any  time.  The  services  to 
which  the  PCS  customer  has  subscribed  at  his  or  her  place 
of  service  activation  will  guarantee  the  delivery  of  those 
services  throughout  the  PCS  network.  Some  of  these 
services  could  be  voice  mail,  custom  calling  features,  dis- 
tinctive ringing  and  selection  of  grouped  UPT  Identifiers. 

Call  screening  will  also  be  available  where  caller 
identification  information  is  available  in  the  network  and 
can  be  processed.  Call  screening  will  let  subscribers  de- 
termine the  importance  of  an  incoming  call.  The  call  origi- 
nator can  prompt  the  subscriber  during  call  setup  by  enter- 
ing a  coded  number  sequence.  This  special  sequence 
identifies  the  call's  level  of  importance.  For  instance,  family 
members  could  override  a  screening  table  by  entering  a 
password  that  has  been  shared  only  among  the  family 
members. 

Call  delivery  is  an  adjustable  option  based  upon  a 
predetermined  call  level  priority,  caller  profile  or  caller 
option  profile.  This  feature  will  allow  the  PCS  subscriber 
to  have  the  network  send  some  calls  to  his  or  her  cellular 
phone,  some  calls  to  voice  mail,  etc.,  based  on  each  call's 
priority  or  profile.  The  PCS  subscriber  can  include  voice 
prompts  such  as  greetings  or  announcements  to  inform 
calling  parties  of  certain  conditions,  or  that  the  call  is  being 
forwarded  to  voice  mail  because  the  subscriber  is  not 
available. 
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Terminal  Mobility 

Terminal  Mobility  services  will  enable  PCS  sub- 
scribers to  identify  the  specific  features  available  or  appli- 
cable from  a  specific  terminal.  For  example,  a  terminal  that 
has  identification  through  a  certain  ID  or  PIN  could  re- 
ceive video  text  and  voice  services  simultaneously,  while  a 
terminal  without  such  identification  could  not.  The  PCS 
subscriber  would  be  able  to  identify  the  possible  terminal 
mobility  constraints  or  applications  that  would  control 
what  type  of  communication  was  possible  ixom  that  termi- 
nal. 

Terminal  mobility  will  receive  support  from  a  loca- 
tion database.  The  location  database  will  deliver  network 
identification,  routing  information  and  any  special  billing 
information  (usually  applicable  when  terminals  are  sepa- 
rated and  specified  to  their  capabilities,  uses  or  user  group 
privileges). 

Billing  for  terminal  mobility  services  will  provide 
special  billing  information  based  upon  either  special  billing 
plans  or  the  need  for  delivery  of  billing  detail  from  one 
terminal  to  another,  tracking  possible  discounts  or  user 
activity  on  the  identified  terminal. 


Section  4:  New  PCS  Services  versus  the  Ford  Edsel 

Developing  Personal  Communication  Services, 
devices  and  networks  that  everyone  wants  takes  vision, 
sound  engineering,  commitment  and  tenacity.  The  services' 
and  devices'  ability  to  actually  fulfill  PCS  subscriber  needs 
and  meet  standards  with  which  they  associate  value  is 
something  different.  The  perceived  value  of  the  service 
will  be  the  key  to  the  subscriber's  willingness  to  pay  and 
PCS'  ultimate  success. 

An  example  of  creative  engineering  and  inventive 
design  gone  wrong  occurred  in  the  mid  1950s,  courtesy  of 
the  Ford  Motor  Company.  The  company's  development 
program  and  introduction  for  the  Ford  Edsel  was  reported 
to  be  one  of  the  most  extensive,  state-of-the-art  efforts 
that  Ford  had  ever  undertaken.  Engineers  incorporated  the 
newest,  most  advanced  design  and  engineering  technolo- 
gies into  the  development  effort.  They  introduced  ergo- 
nomics advanced  for  the  time,  intending  to  give  the  poten- 
tial Edsel  buyers  gadgets,  special  featmes  — anything  that 
would  make  operating  the  vehicle  easier.  This  new  line  of 
automobiles  was  even  named  after  the  son  of  the  owner  of 
Ford  Motor  Corporation.  What  more  could  anyone  ask 
for! 

The  result  of  the  Edsel's  new  product  introduction 
is  also  well  referenced  and  documented,  more  so  than 
anyone  would  like  to  admit.  The  Ford  Edsel  was  a  failure. 
Despite  all  its  wonder-gadgets,  it  was  visually  unappeal- 
ing. Customers  saw  no  real  use  for  it.  They  had  not  been 
prepared  at  all  for  this  new  product;  Ford  expected  peopl( 
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to  automatically  buy  it  for  what  it  was,  and  thus  virtually 
ignored  a  marketing  effort.  After  a  few  years  of  disap- 
pointing sales,  this  state-of-the-art  product  was  aban- 
doned, leaving  the  few  purchased  Edsels  to  become  curi- 
osities in  garages  and  backyards. 

Then  what  do  consumers  want? 

The  story  of  the  Edsel  shows  us  that  the  customer 
market  and/or  service  users  will  make  or  break  the  new 
product  regardless  of  the  previous  process  —  or  lack 
thereof  —  that  developers  have  put  into  the  new  product 
development.  Which  brings  us  to  the  next  question  — 
what  are  some  of  the  expectations  out  there  in  the  mar- 
ketplace that  impact  new  product  introduction? 

A  few  are  critical,  the  first  being:  how  does  the 
user  perceive  the  service  itself?  The  second:  how  does  the 
user  perceive  the  value  of  the  service?  The  third:  is  the 
service  easy  for  the  subscriber  to  uy^  f  And  the  fourth: 
does  the  service  do  what  it  is  sup'^osed  to  do? 

As  these  questions  relate  :o  PCS,  the  first  concerns 
the  subscriber's  overall  impression  of  the  service.  With  a 
universal  service  such  as  telecommunications,  the  PCS 
subscriber  might  be  concerned  about  his  or  her  privacy. 
The  subscriber  might  perceive  being  constantly  available  as 
boon  to  his  or  her  creativity  and  productivity  or  a  nuisance 
mandated  by  a  corporation,  a  personal  responsibility  or  the 
necessity  of  a  job.  The  perception  of  this  service  will  be 
positive  if  the  productivity  and  creativity  points  add  up  to 
be  greater  than  the  necessary  nuisance  issues  of  the  job  or 
responsibility. 

The  second  point  — ^perceived  user  value  of  the 
service  —  involves  how  many  times  the  service  or  device 
has  really  assisted  the  user  in  the  way  he  or  she  wishes.  If 
the  service  has  satisfied  a  significant  critical  situation  or  an 
immediate  need,  a  one-time  successful  operation  might 
generate  a  feeling  of  well-being  about  the  service  and  a 
"what  if  I  need  it  again  and  I  don't  have  it"  type  of  mind 
set. 

Thirdly,  the  service  should  be  easy  to  operate.  It 
should  locate  subscribers  and  route  calls  quickly,  effi- 
ciently and  invisibly.  Most  service  users  operate  in  a  "don't 
know,  don't  care"  mode,  demonstrating  little  interest  in  the 
overall  Common  Air  Interface  or  Network  support  issues 
going  on  behind  the  scenes.  The  service  user  will  only 
want  ease  of  operation  and  as  little  manual  administrative 
intervention  as  possible. 

And  the  fourth  point  — PCS  service  operation 
must  truly  provide  the  service  that  the  subscriber  is 
expecting  to  receive.  If  calls  are  to  receive  a  prioritized 
prescreening  before  they  are  delivered  to  the  called  party, 
then  the  service  had  better  live  up  to  those  expectations 
and  deliver  only  the  screened  calls.  If  the  user  location  is 
to  be  forwarded  to  a  centralized  location  database  so  that 
the  subscriber  can  receive  important  calls  while  on  the  golf 


70:j 

679 


course,  then  the  calls  should  be  delivered  to  the  place  they 
are  expected.  If  the  UPT  Identifier  guarantees  the  sub- 
scriber security  against  fraudulent  use  of  his  or  her  UPT 
ID,  then  fraud  should  virtually  not  exist  in  the  PCS  netwo- 
rk. 

Pricing,  service  availability  and  other  issues  such  as 
invasion  of  privacy  are  also  points  that  the  subscriber 
should  be  aware  of.  Subscribers  can  be  educated  on  all 
these  issues  through  proper  market  preparation.  Such  edu- 
cation, including  the  distribution  of  information  about  the 
service's  advantages  and  how  to  use  the  devices,  will  di- 
minish potential  rejection.  If  PCS  subscribers  know  the 
truth  about  what  the  service  will  and  will  not  perform, 
their  expectations  will  be  in  line  with  service's  capabilities, 
thus  increasing  the  chances  that  they  will  be  pleased  and 
the  service  will  be  a  success.  Like  the  example  of  the  Ed- 
sel,  all  the  best  design,  engineering  and  development  will 
not  guarantee  new  product  success  without  customer  edu- 
cation and  market  preparation. 
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Abstract 

Information  is  increasingly  seen  as  an  economic  resource  essential  for  world 
trade  and  national  income.  Control  of  information  networks  can  be  as 
important  for  the  flow  of  trading  information  as  control  of  the  sealanes  was 
in  early  colonial  days.  The  growth  area  for  today's  trade  is  the  Pacific  Rim 
region  and  control  of  the  information  network  in  this  region  is  a  target  of 
the  telecommunications  giants. 


Introduction 

The  economic  resource,  information, 
whether  transmitted  by  voice,  data  or 
image,  is  increasingly  seen  as  essential 
for  world  trade,  exports  and  national 
income.  Electronic  highways  for  the 
carriage  of  this  resource  can  be  regarded 
as  the  2lst  century  equivalent  of  the 
carriage  of  resources  on  the  19th  century 
rail  networks  and  20th  century  motor 
highways.  Trade  was  increased  by  the 
development  of  those  railways  and  roads. 
Today,  electronic  information  network 
owners  are  anticipating  an  increased 
market  in  the  carriage  of  information  and 
they  are  competing  on  a  world-wide 
basis  for  this  important  information 
market.  They  have  seen  motor 
super  high  v/ays  used  to  facilitate  trade  by 
carrying  traffic  at  high  speed  and 
avoiding  bottlenecks,  and  now  for  the 
important  resource,  information,  they 
wish  to  establish  superhighways. 

Electronic  Information  Networks 

Electronic  information  networks  are  the 
highways  of  the  information  economy 
because  they  carry  telecommunications 
services  which  arc  vital  for  the  business 
ventures  of  today  and  the  21st  century,  as 


organisations  are  becoming  more 
dependent  on  a  continual  flow  of 
accurate  and  timely  information.  It  is  not 
surprising  therefore  that  these  networks, 
like  motor  highways,  are  subject  to 
continuous  change  and  upgrading.  This 
arises  from  the  rapid  change  in  the 
technology  offered  and  the  increased 
demand  flowing  from  the  growth  in  the 
service  sector. 

Electronic  networks  have  changed 
dramatically  in  recent  years,  and  the 
technical  advances  are  so  pervasive,  and 
so  much  a  part  of  our  environment,  that 
it  is  difficult  to  remember  that  many  of 
the  services  did  not  exist  in  the  first  half 
of  the  twentieth  century.  For  inter- 
national telephone  traffic  the  first  long 
distance  submarine  cable  suitable  for 
good  quality  telephone  conversations  was 
laid  across  the  Atlantic  in  1956.  The 
first  Intelsat  telecommunication  satellite 
was  launched  in  1964.  Since  that  time 
microwave  networks  have  challenged  the 
land-line  networks  in  the  birthplace  of 
telecommunications  -  America  -  and 
have  had  a  major  impact  on  networks 
worldwide.  In  more  recent  time  cellular 
telephony  has  made  it  increasingly 
difficult  to  escape  from  the  telephone 
call,  and  pagers  have  become  an  essential 
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accessory  for  many  people.  In  addition 
the  advent  of  fibre  optic  cables  has 
massively  increased  the  carrying  capacity 
of  land  lines  and  submarine  cables  and 
the  increases  in  capacity  continue.  A 
wealth  of  conduits  now  exists  for  the 
transmission  of  information. 

The  sets  of  information  being  forwarded 
over  these  networks  are  becoming  more 
complex  as  business  consumers  seek  to 
transmit  not  only  the  traditional  voice 
messages  of  the  pre-computer  age,  but 
also  text,  data,  video  and  image  services. 
Expectations  have  changed.  Consumers 
have  high  expectations  of  these  new 
electronic  information  networks.  The 
patient  telephone  consumer  who  a  decade 
ago  would  wait  all  day  to  obtain  a 
telephone  connection  to  a  relative 
overseas  is  now  impatient  if  the 
connection  is  not  as  instantaneous  as  a 
call  to  a  neighbouring  suburb  or 
adjoining  town. 

Information 

The  information  which  is  the  resource 
carried  by  the  networks  varies  with  the 
source  and  the  demand,  it  also  differs 
from  other  resources.  Information  does 
not  have  the  same  exclusive  possession 
aspects  that  other  resources  have.  It  is 
not  like  a  tangible  exhaustible  item  such 
as  an  apple  or  a  cake.  Because  of  its 
inexhaustibility  it  can  be  sold  or  given, 
yet  still  retained.  It  can  be  us.d  many 
times,  yet  be  available  to  use  again.  It 
can  be  used  without  permission  or  stolen 
with  the  original  owner  unaware  of  its 
loss  or  use. 

Many  information  suppliers  have  realised 
this  uniqueness  about  the  resource 
•information'  and  its  place  in  the 
worldwide  marketplace.  Tlie  interlinking 
of  the  computer  and  telecommunications 
and  the  establishment  of  electronic 
information     networks,     permit  the 


transference  of  databases  over  great 
distances  at  great  speed.  World  trade  in 
the  provision  of  information  for  share 
trading,  banking,  shipping,  security  etc. 
has  now  become  big  business.  Though 
some  of  us  working  in  the  information 
field  are  astonished  at  the  naivety  of  the 
people  paying  for  information  which  is 
either  extremely  wrong  or  extremely  out 
of  date.  Some  people  do  not  appear  to 
be  aware  of  the  'garbage  in,  garbage  out' 
factor. 

However,  the  sale  of  databanks  about 
consumers  and  businesses  can  be  very 
profitable  indeed.  Despite  the 
requirements  of  privacy  principles  which 
most  countries  enforce  on  carriers  and 
service  providers  a  large  industry  exists 
worldwide  for  the  collection,  storage  and 
release  of  information.(l)  The  general 
public  appears  to  be  oblivious  of  where 
the  personal  information  collected  by  an 
ever-increasing  number  of  bureaucracies, 
financial  institutions,  consumer  survey 
groups,  clubs,  magazines,  etc.  ends  up. 

Chaum  (1992)  states  "it  is  almost 
impossible  to  learn  the  full  extent  of  the 
files  that  various  organizations  keep  on 
you,  much  less  to  assure  their  accuracy 
or  to  control  who  may  gain  access  to 
them'*.(2)  Notwithstanding  legal  attempts 
to  curb  the  flow  of  this  information  into 
irresponsible  hands,  the  restrictions 
imposed  by  limited  membership  of 
information  provision  networks  (e.g. 
recent  changes  in  Australia  re  credit 
information)(3)  can  be  overcome  by 
surreptitious  use  of  the  photocopier,  the 
telephone  or  the  computer.  The  need  to 
protect  information  about  individuals 
from  improper  disclosure  or  use,  has 
been  taken  up  by  the  writers  on 
communications  law  issues  and 
transborder  data  flows,  (4)  who  recognise 
that  although  the  physical  capabilities  for 
the  transmission  of  information  on  a 
global  basis  exist,  there  remain  many 
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issues  for  nations  and  consumers  about 
the  legal  aspects  of  that  transmission. 

Global  companies 

Yet  information  is  the  life-blood  of  the 
global  company  and  its  branch  system, 
these  companies  expect  to  be  able  to 
transmit  information  across  national 
boundaries  and  even  complain  about  the 
restrictions  of  today's  borders.  They  also 
require  communication  networks  secure 
from  the  threat  of  industrial  espionage.(5) 
Global  companies  are  searching  for 
economic  efficiencies,  reliability  and 
security  in  the  transmission  of 
information. 

Is  this  as  'new'  as  the  companies  would 
have  us  believe?  Lamberton  (1992) 
realistically  sees  the  worldwide  network 

model  as  more  like  "  a  medieval 

Mediterranean  trade  route  model"  than 
—  the  technological  wonderland  model 
of  the  global  village"  (6)  because  of 
psychological  distance  and  the  limits  of 
organization. (7)  It  would  be  wise  to 
remember  that  traders  have  always  had  to 
deal  with  the  handicaps  of  the 
organizational  structure,  and  in  the 
information  market  that  applies  to  global 
companies  on  both  sides  of  the  market  - 
buyers  and  sellers. 

Changing  Organisational  Structure 

Many  changes  have  been  made  in  the 
organisational  structure  of  information 
industries  in  recent  times.  Much  has 
been  written  about  this  change.  A  heavy 
emphasis  has  been  placed  on  the  supply 
side  of  the  information  market  by  many 
of  these  writers,  but  this  should  not 
detract  from  the  change  in  organisation 
structure  which  has  occurred  on  the 
demand  side  of  the  market.  Economists 
look  at  supply  and  demand. 

The  services  of  electronic  information 


networks  are  sought  by  global  trading 
companies  operating  in  global  markets. 
They  require  efficient  modem  tele- 
communication services  and  they  seek 
networks  which  can  concentrate  on 
company  requirements  of  quality, 
capacity  and  advanced  functions.  But 
they  require  those  attributes  across  the 
globe,  not  just  in  their  home  country. 

Companies  have  tended  to  see  the 
national  telecommunications  operators  as 
being  unable,  or  unwilling,  to  supply  the 
rapidly  changing  technology  of  business 
communications.  While  the  tele- 
communication operators  (PTTs)  have 
seen  the  global  companies  as  self- 
interested  entities  which  expect  to  bleed 
the  national  telecommunication  coffers 
for  their  own  interest  in  state-of-the-art 
technology  for  which  the  network's 
residential  user  (and  even  small  business) 
has  little  use  and  perhaps  little 
knowledge. 

The  companies  paint  a  picture  of  the 
traditional  telecommunication  network 
operators  as  not  keeping  up  with 
developments  and  constrained  by 
financial  limits  and  community  service 
obligations.  The  PTTs,  with  a  century- 
long  history  see  their  critics  as 
newcomers  who  may  or  may  not  be  in 
existence  in  ten  years  time. 

The  International  Telecommunications 
Union  (ITU)  works  to  ensure  a  high 
quality  telecommunications  network, 
however  it  must  be  admitted  that  the 
world's  telecommunication  networks  have 
varied  in  the  past,  and  will  vary  in  the 
future.  Yet  both  developed  and  less 
developed  nations  have  made  huge 
strides  in  upgrading  their  communications 
networks  In  recent  years.  It  should 
therefore  be  recognised  that  the  line  of 
argument  used  in  the  debate  about 
telecommunications  sometimes 
concentrates     on     past  organisational 
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structural  faults  without  recognising 
recent  improvements. 

Network  Environment  Change 

The  network  environment  is  changing, 
competitive  telecommunications  networks 
are  emerging.  The  opportunity  to  move 
outside  the  traditional  national  boundaries 
of  the  telecommunications  regulated 
monopoly  structure  has  been  presented 
by  satellite  technology,  which  can  easily 
cross  national  borders,  by  deregulation 
and  by  the  evolution  of  telecommunic- 
ations technology.  Telecommunications 
operators,  once  tied  to  their  home 
territory  are  now  promoting  their  network 
infrastructural  expertise  in  a  stepping 
stone  exercise  towards  global  networks. 
Newcomers  are  forming  partnerships  to 
invade  markets.  Advances  in  digital 
technology  are  presenting  opportunities  to 
both  the  old  and  the  new  operators  of 
communication  networks. 

Governments  are  encouraging  their 
telecommunication  suppliers  to  take 
advantage  of  the  competitive  climate  in 
the  industry.  In  the  United  Kingdom  a 
second  telecommunications  network 
(Mercury)  has  been  granted  the  right  to 
compete  with  the  traditional  PTT 
monopoly,  British  Telecom  (BT).(8) 
This  network  utilises  digital  technology 
and  has  the  ambition  of  a  global  digital 
highway  across  the  Atlantic,  into  the 
United  States  and  then  into  the  Pacific. 
A  partner  in  the  network  is  the  powerful 
Cable  &  Wireless,  a  name  wellknown  in 
the  industry.(9) 

The  French  telecommunications  industry 
of  the  1990s  is  a  far  cry  from  that  of  the 
1960s-70s  before  the  Nora  and  Mine 
Report  (1978)  and  the  French 
Government's  determined  action  at  that 
time  to  take  the  national  system  into  the 
information  age,(10)  Today,  France 
Telecom  is  one  of  the  world's  largest 


telecommunications  companies.  It  is 
aggressively  marketing  for  a  share  of  the 
global  information  network  market  and 
its  name  is  often  mentioned  in  reports  of 
consortia  vying  in  the  new  network 
market.  Recently  it  has  been  aiming  at 
the  establishment  of  a  Pacific  Rim 
telecommunications  superhighway. 

In  the  United  States  the  divestiture 
decision  by  Judge  Greene  in  1982  altered 
US  telecommunications  profoundly. (11) 
Those  outside  the  US  now  see  a  range  of 
US  telecommunications  companies 
competing  for  contracts  in  their  countries. 
No  longer  is  AT&T  seen  as  the  one  and 
only  PTT  for  the  United  States.  Of 
course  US  residents  and  informed 
foreigners  know  that  AT&T  was  not  the 
'only  one',  instead  it  was  the  dominant 
firm  in  the  industry.  But  the  message 
which  has  been  given  over  time  to 
television  viewers  of  other  countries, 
especially  by  competitors  lobbying  in 
countries  where  governments  have  been 
pressured  to  introduce  deregulation  (12) 
has  been  that  AT&T  has  during  the  20th 
century  been  the  sole  provider  of 
telecommunications  in  the  USA  until 
recent  legal  decisions. 

Other  Pacific  Rim  countries  have  also 
deregulated  their  telecommunications 
industries.  In  Japan  NTT  and  KDD  now 
have  rivals  in  their  previously  protected 
markets,(13)  In  Australia  a  second 
public  telecommunications  network  - 
Optus  -  has  been  licensed  as  a  national 
telecommunications  carrier.  The 
consortium  involved  in  Optus  -  including 
Cable  &  Wireless,  Bell  South  (one  of  the 
US  'Baby  Bells'),  and  the  Australian 
companies  Mayne  Nickless,  AMP  and 
National  Mutual  -  had  to  purchase  the 
loss  making  Aussat  satellite  system  as 
part  of  the  deal.(14)  In  New  Zealand  the 
national  telecommunications  network  has 
been  purchased  by  a  group  including  two 
US  'Baby  Bells'  -  Ameritech  and  Bell 
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Atlantic.  This  intcrnationalisation  of  the 
post-divcstiturc  Baby  Bells  demonstrates 
the  global  ambitions  of  the  new 
competitors  in  the  industry  and,  as  will 
be  shown  later,  can  lead  to  some 
interesting  affiliations. 

Private  Networks 

It  should  be  acknowledged  that  trading 
companies  have  had  private  lines  for 
transmission  of  their  information  for 
some  time.  Dixon  (1991)  describes  how 
Ford  of  Europe  decided  in  the  mid-1980s 
that  their  telecommunications  network 
was  not  up  to  the  job.  Their  existing 
European  networks  lacked  the  quality  and 
in  some  instances  the  capacity  to  meet 
their  requirements  of  graphics  (fax  and 
CAD/CAM  drawings),  data  and  voice 
traffic.  In  1991  Ford  Europe  became  the 
first  company  to  implement  a  private  all- 
digital  network  crossing  international 
boundaries.  This  network  designed, 
delivered  and  serviced  by  Siemens,  is  an 
ISDN-based  Wide  Area  Network 
(WAN),  it  replaced  six  dedicated 
networks,  four  private  and  two 
public.(15)  Siemens  advise  that  it  was 
designed  to  support  CAD/CAM 
terminals,  together  with  14,000  digital 
and  3000  analog  telephone  handsets,(16) 

The  Important  Services  Sector 

The  structure  of  world  economies  has 
changed  during  the  20th  century,  the 
importance  of  the  primary  and  secondary 
sectors  for  employment  and  gross 
domestic  product  has  been  downgraded 
by  the  rise  in  importance  of  the  services 
sector.  Indeed,  the  services  sector  is  the 
fastest  growing  sector  of  world 
economies,  and  information  services  are 
the  fastest  growing  segment  of  the 
services  sector,(17) 

An  important  and  growing  segment  of 
the  services  sector  is  the  information 


services  sector.  'Information  services' 
can  be  defined  in  many  ways.  An 
information  service  is  provided  when  a 
network  carries  a  message  -  conduit,  or 
mode  of  delivery  -  alternatively  an 
information  service  is  provided  when 
financial  information  -  content  -  is 
supplied.  This  is  one  field  where  both 
the  medium  and  the  message  arc 
important.(18) 

Riddle  claims  that  developed  countries,  in 
general  dominate  world  trade  in  services 
(19)  but  she  sees  service  industries  as 
growth  leaders  in  the  Pacific  Rim.(20) 

Pacific  Rim  Services 

There  are  many  definitions  for  the  term 
'Pacific  Rim'  but  for  this  paper  it  refers  to 
East  Asia,  Japan,  the  ASEAN  nations, 
Australasia  and  North  America.  East 
Asia  includes  China,  South  Korea,  Hong 
Kong  and  Taiwan.  The  ASEAN  nations 
are  Indonesia,  Malaysia,  Philippines, 
Singapore  and  Thailand.  Australasia 
covers  Australia  and  New  Zealand  while 
North  America  includes  the  United  States 
of  America  and  Canada. 

Pacific  trade  in  services,  such  as  finance, 
tourism  and  transport  is  increasing,  and 
depends  on  the  telecommunications 
network  available  in  the  region.  When 
satellite  technology  networks  started 
operating  in  the  region  they  expanded 
market  capacity,  but  also  threatened  the 
secure  markets  of  incumbent  cable 
networks.  Now  the  new  optical  fibre 
networks  with  greater  capacity  threaten 
both  types  of  transmission  networks. 

Crew  (1988)  discussed  telecommunic- 
ations in  the  Pacific  Basin  and  showed 
the  planned  optical  fibre  cables  in  the 
Pacific  area,  and  their  potential  capacity. 
It  is  obvious  that  the  global  digital 
highway  has  reached  the  Pacific  Rim  and 
we     must     expect     the  trade 
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conscqucnccs.(21) 

An  international  telecommunications 
superhighway  to  carry  voice,  data  and 
image  traffic  at  high  speed  across 
international  boundaries  could  facilitate 
trade  in  the  Pacific  Rim  area.  As  Pelton 

and  lida  (1992)  stated  "  the  key 

machiner>'  that  makes  this  vast  economic 
region  a  reality  is  not  fleets  of  planes,  or 
ships,  or  stock  markets,  or  banks,  but 
rather  the  ever  increasing  information  2nd 
telecommunications  systems  that  enables 
and  empowers  all  these  services  and 
more  ."(22) 

This  area  requires  electronic  highways 
because  it  has  the  potential  to  become 
one  of  the  biggest  telecommunications 
markets  in  the  world.  The  regional 
population  requiring  basic  telecommunic- 
ations facilities  is  immense  and  growing 
rapidly.  In  addition,  the  rising  standard 
of  living  in  the  area  is  bringing  a  demand 
for  telecommunications  services  for 
consumers.  The  area's  industrial  growth 
is  also  responsible  for  a  demand  for  the 
most  advanced  telecommunications 
products  for  business  enterprises. 
"Nevertheless,  initiatives  must  be  taken 
in  order  to  forestall  complete  dominance 
of  world  markets  by  service  trans- 
nationals  from  developed  market 
economies "(23)  states  Riddell. 

Growth  in  the  usage  of  telecommunic- 
ations in  the  Pacific  Rim  area  is  being 
pushed  also  by  technological  change  and 
deregulation.  The  numbers  of  cellular 
phones  in  use  are  rising  dramatically, 
submarine  optical-fibre  cables  are  being 
laid  and  more  domestic  communications 
satellites  are  operating.  In  addition 
previously  closed  national  markets  are 
being  opened  to  competitive  operators. 
Langdale  (1989)  saw  telecommunications 
and  trade  in  electronic  information 
Services  as  prominent  international  policy 
issues,  (24)  and  Fell  (1990)  agreed.(25) 


Global     Links:     End    To  End 
Transmission 

Aspiring  global  supercarriers  are  using 
changes  in  market  structure  to  form 
linkages  which  can  facilitate  the 
establishment  of  global  networks  for  the 
information  requirements  of  the  2ist 
century.  They  recognise  that  global 
companies  rely  on  information  flows,  and 
that  in  the  end-to-end  transmission  of 
that  information  the  standard  of  service 
has  varied  widely.  In  this  market  both 
buyers  and  sellers  are  searching  for 
economic  efficiencies  and  reliability  in 
the  transmission  of  their  information. 

Cable  &  Wireless  advertises  its  global 
digital  network  and  proclaims  itself  The 
World  Telephone  Company'.  This 
company  which  has  been  in  international 
communications  for  over  a  century  is 
well  aware  of  the  importance  of 
telecommunications  to  the  rapidly 
growing  Pacific  Rim  area,  and  to  the 
global  companies  operating  in  the  region. 
It  has  a  strong  base  in  Hong  Kong  with 
the  Hong  Kong  telecommunications 
company  (HKTl)  and  is  present  in  the 
markets  of  the  US  and  Japan. 
Bakunowicz  (1990)  stated  that  HKTI 
owns  around  60%  of  the  Asia/Pacific 
telecommunications  hubbing  market .(26) 
Yet  Hong  Kong  is  in  an  ownership 
transition  phase.  Cable  &  Wireless  has  a 
base  in  the  Australian  market  with  its 
24.5%  shareholding  in  Optus 
Communications,  the  recently  appointed 
second  public  telecommunications  carrier. 
Ownership  of  the  Aussat  satellite  system 
was  a  government  requirement  of  the 
Optus  contract.  In  addition  it  has  a  one 
third  holding  in  AsiaSat  1  which  has 
footprints  over  northern  and  southern 
Asia. 

American  Telephone  and  Telegraph  Co. 
(AT&T^  is  spreading  outside  the  US  with 
joint  ventures  in  many  countries.    It  is 
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continuing  its  history  of  expertise  in 
R&D  by  conducting  joint  research  with 
Japan's  KDD  on  what  is  described  as  " — 
-  the  world's  longest  optically  amplified 
fibre  optic  cable  system. "(27)  It  will  be 
interesting  to  watch  future  actions  taken 
by  these  partners.  In  1991  AT&T 
entered  into  a  joint  venture  with 
Hutchison  Telecom  of  Hong  Kong  which 
linked  Hong  Kong  into  the  AT&T 
EasyLink  Global  Network.  Stine  (1991) 
of  The  Asian  Wall  Street  Journal  claimed 
that  AT&T  controlled  nearly  40%  of  the 
world's  electronic-mail  market. (28) 

MCI  has  operations  in  50  countries  and 
its  international  networks  cover  Europe, 
the  US  and  Honp,  Kong.  In  Australia  it 
is  associated  with  AAP  in  AAP  Tele- 
communications, and  in  New  Zealand 
with  New  Zealand,  second  carrier,  Clear 
Communications.  With  Hong  Kong 
Telecom  it  operates  a  virtual  private 
network  service  between  the  United 
States  and  Hong  Kong  providing  lower 
per  call  rates  than  direct  dial  scrvices.(29) 

France  Telecom  has  been  forming  links 
around  the  Pacific  for  end-to-end 
transmission.  Deregulation  of  tele- 
communications in  Japan  has  allowed 
France  Telecom  to  form  an  alliance  with 
International  Telecom  Japan  (ITJ),  and  it 
has  been  making  use  of  deregulation  in 
other  national  markets.  In  August  1991 
it  took  a  ten  per  cent  stake  in  an 
international  consortium  -  Kalori 
Communications  Group  -  of  Bell 
Atlantic  Corporation,  American 
Information  Technologies  Corporation 
(Ameritech),  and  Hutchison  Tele- 
communications (Hong  Kong).  The 
Group  hoped  to  become  Australia's 
second  telecommunications  company, 
however  it  was  no*  to  be,  the  Kalori 
Communications  Group  lost  out  to  Optus 
Communications. (30)  As  some 
consortium  members  already  had 
involvement  in  Telecom  Corporation  of 


New  Zealand,  France  Telecom  had  been 
positioning  itself  for  the  creation  of  a 
Pacific  Rim  telecommunications  highway, 
linking  Japan,  Hong  Kong,  Australia, 
New  Zealand,  and  the  USA. 

Hutchison  Telecom  is  a  recent  newcomer 
compared  to  the  other  competitors  and  it 
concentrates  on  non-wire  services. 
However  it  is  an  aggressive  competitor  in 
telecommunications  and  has  established  a 
world  base  in  mobile  telecommunic- 
ations. It  has  a  one  third  share  in 
AsiaSat  1  with  Cable  &  Wireless  and  has 
joint  ventures  with  other  global 
telecommunications  companies. 

Low  Earth  Orbit  -  Iridium 

Iridium  presents  the  potential  of  a  new 
satellite  based  global  communications 
system  to  challenge  the  economics  of  the 
existing  transmission  technology. 
Designed  by  Motorola  and  expected  to 
become  fully  operational  in  1996  Iridium 
will  allow  communication  via  cellular 
mobile  telephone  type  low-cost  handheld 
receivers  and  use  a  constellation  of  small 
smart  satellites  that  are  placed  in  a  low 
earth  orbit  to  provide  continuous  line-of- 
sight  coverage. (31)  Hutchison  Telecom 
has  joined  forces  with  Motorola  in  the 
venture.(32) 

National  Interest 

Governments  in  the  area  arc  aware  that 
the  international  carriers  are  interested  in 
the  Pacific  Rim  region.  They  know  that 
improved  telecommunications  will  bring 
more  global  companies  to  their  area  and 
they  are  eager  for  those  companies  to 
locate  in  their  region  to  increase  trade, 
production  and  employment,  and  raise 
standards  of  living. 

Conclusion 

This  communications  infrastructure  which 
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is  so  necessary  for  business  is  the 
competitive  area  of  the  future.  Entry  into 
national  telecommunications  systems  in 
the  Pacific  Rim  region  has  been 
facilitated  recently  with  the  opening  up 
of  the  telecommunication  market 
structure,  the  technological  changes,  the 
internationalisation  of 
telecommunications  and  the  growth  of 
global  information  networks.  The  global 
carriers  are  interested  in  the  area,  but 
what  will  be  the  consequences  and  who 
will  own  the  information? 
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1.  ABSTRACT 

Some  telecommunications  project  in  the  Pacific  region  ^fa^n  du^^^ 

>f 
:ic 

reaion  The  "educational^ impact  and  management  of  new  information 
technologies  such  as  cyberspace  are  explored.  Related  issues  such 
as  intercultural  groupware  and  Moore's  Law  are  also  considered. 

Kev  Terms-  Market,  Multimedia,  Intercultural  Distance  (Adult) 
Education,  corporate  Training,  Telelearning ,  Cross-cultural 
Management,  Groupware,  MUDs (Multi-User  Dimensions),  Virtual 
Environments,  Artificial  Realities,  Moore's  Law,  &  Cyberspace. 


2.     INTRODUCTION,  METHODOLOGY,   &  HISTORICAL 
CONTEXT 

When  I  originally  submitted  this  paper 
proposal  shortly  after  the  successful 
conclusion  of  PTC  1992,  I  thought  this  would 
be  a  relatively  easy  paper  to  write  and 
deliver.     Building  on  our  January  1992 
demonstration  of  the  JAIMS  videoconferencing 
system  (VCS)  and  network,   I  was  under  the 
inpression  that  it  would  be  comparatively 
trivial  to  extend,  refine,  and  further 
develop  our  educational  applications  for  a 
wider  audience.     How  wrong  I  was!     In  retro- 
spect this  has  been  one  of  my  most  challeng- 
ing endeavors,  primarily  because  of  the 
continual  revolutions  and  speed  of  advance 
in  the  emerging  technologies  of  multimedia 
in  particular  and  information  technologies 
(IT)  in  general.     Moore's  Law  of  corrputing 
power  doubling  approximately  every  year  is 
certainly  alive  and  well  in  Hawaii  as 
elsewhere.     Let  me  give  you  a  recent  exanple 
of  our  purchasing  decision  for  a  laser 
printer.    The  new  model  was  enhanced  from 
300  to  600  dpi  which  is  twice  the  resolution 
(for  the  same  price  of  $1595)  as  last  year's 
model,  but  now  equipped  with  8  megabytes  of 
RAM.     This  is  more  RAM  than  the  internal 
memory  of  the  computer  to  which  it  was  being 
attached  as  only  a  high-quality  output 
device! 

At  the  outset  it  is  important  to  define  our 
key  terms.     Definitions  of  other  vital  words 
in  the  title  of  this  paper  will  be  stated 
below.     However,  at  the  beginning  it  should 
be  understood  that  education  is  broadly 
construed  for  the  purposes  of  this  paper. 
We  do  not  make  a  big  distinction  between 
training  and  education  as  they  are 
components  in  the  spectrum  of  human  resource 
development  activities  that  are  critical 
components  of  the  life- long  learning 
process.     Some  authors  maintain  that 
education  is  longrerm;  whereas,  training  is 
what  you  do  to  dogs  in  the  short -run.  The 
neat  compartmentalizat ion  of  post  secondary 
education  into  a  4 -year  degree  followed  by 
graduate  school  is  rapidly  breaking  down. 
In  many  parts  of  the  world  a  3-year  under- 
graduate degree  is  the  norm.    The  shelf  life 


of  any  degree  having  to  do  with  information 
systems  management,  especially  in  the 
context  of  the  significant  bilateral 
relationship  between  Japan  and  the  US  is 
decreasing  at  an  alarming  rate. 

Allow  me  to  offer  one  example  to  illustrate 
this  crucial  point.    One  year  ago,  a  well- 
respected  professor  cf  Decision  Sciences 
received  teaching  awards  for  his  instruction 
in  telecommunications  at  the  graduate  level. 
This  Ph.D.  was  particularly  well-versed  in 
L.V4S  and  traveled  throughout  the  Asia- 
Pacific  region  delivering  seminars  on  LANs 
and  related  topics.     However,  his  research 
interests  shifted  and  his  teaching 
assignments  were  changed.    As  a  result  after 
only  one  year  of  benign  neglect,  he  became 
unqualified  to  speak  on  the  same  topic  for 
only  a  2  hour  presentation.  Some 
psychologists  tell  us  that  the  average  human 
can  learn  at  the  rate  of  4  chunks  per  second 
(whatever  a  chunk  is) .     For  a  professional 
to  remain  abreast  of  the  fast -moving 
developments  in  the  management  of  infor- 
mation technology  s/he  must  be  continuously 
"Chunking  down"  bits  and  bytes  of  new 
information.     So  where  does  training  end  and 
education  begin?    I  think  it  is  largely  a 
moot  point.     Whatever  we  choose  to  call  it  - 
-  education,  training,  or  learning  -- 
successful  corporations  in  the  future  must 
do  more  of  it,  faster,  cheaper,  and  better. 

By  way  of  chronological  perspective,  in  the 
global  recessionary  environment  of  spring 
1992,  JAIMS  was  encouraged  to  conduct  market 
research  into  the  satellite  business  oppor- 
tunity for  extending  our  core  corrpetencies 
in  cross-cultural  management  and  communi- 
cation.    We  employed  a  tradi-tional  survey 
questionnaire  methodology  but  conducted  the 
survey  using  telecommuni -cat ions  technology 
by  administering  an  untraditional  one-minute 
FAX/FAX  back  form.  The  form  was  sent  to  250 
of  the  Fortune  500  companies  with  which  our 
management  partner  already  had  established 
good  business  relations.     Even  though  the 
methodology  was  intriguing,  the  response  was 
discouraging.     The  deployment  of  business  TV 
for  cross-cultural  corporate  training  to 
improve  US-Japan  business  may  be  viewed  as 
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an  example  of  technolocrv'  push  rather  than 
demand  pull  or  in  other  words,  a 
technological  solution  in  search  of  a 
problem. 

Next,  in  response  to  several  ongoing 
expressions  of  interest  from  ASEAN 
countries,   in  the  suiraner  of  1992,  JAIMS 
decided  to  conduct  a  pilot  study  of  the 
market  for  high-quality,  MBA~type  coursework 
electronically  delivered  on-site  to  one  or 
more  ASEAN  nations.    The  results  were 
encouraging  but  not  indicative  of  a  strong 
demand- side  pull  for  the  technologies  of 
distance  education  in  the  region.  This 
relatively  weak  demand  coupled  with  still 
unsatisfactory  telecommunications 
infrastructure  in  the  region  caused  us  to 
put  this  project  on  the  backburner  along 
with  the  aforemencioned  satellite  business 
TV  possibility. 

Even  though  we  put  these  projects  on  hold, 
JAIMS  continued  to  experiment  and  innovate 
in  the  utilization  of  our  VCS.  For 
instance,  in  June  1992  we  co-hosted  a  high- 
level  conference  with  a  representative 
cross-section  of  participants  from  academic, 
governmental,  and  corporate  commxinities  of 
different  regions  to  facilitate  the 
reunification  of  North  and  South  Korea.  At 
one  point  in  the  discussions,   ic  became 
important  to  contact  a  specific  member  of 
Prime  Minister  Kiichi  Miyazawa's  Cabinet. 
This  we  accomplished  at  the  flip  of  switch 
on  our  VCS  console  in  order  to  capture  the 
full  meaning  of  the  intended  communications 
in  both  directions,   including  subtle,  non- 
verbal cues  which  research  indicates 
acco\ints  for  approximately  93%  of  the 
comm\inication  from  facial  movements  and 
voice  tones. 

Another  path-breaking  distance  education 
application  occurred  in  the  following  month 
{July  1992)  .    A  professor  of  marketing  was 
teaching  an  AACSB-accredited  course  in 
Japanese  marketing  in  the  cooperative 
program  between  the  University  of  Hawaii  and 
JAIMS,  known  as  the  JEMBA/JMP  {Japan- focused 
Executive  MBA/Japan- focused  Management 
Program)  .    As  part  of  his  curriculum  he 
assigned  the  Harvard  Business  School  case 
study  on  SONY.    Our  international  MBA 
students  drawn  from  over  15  countries  in 
each  cohort  class,  presented  their  analysis 
not  only  to  their  fellow  classmates,  but 
also  in  real-time  to  the  current  product 
managers  at  SONY  in  Tokyo  while  the  students 
and  teacher  remained  in  s\inny  Honolulu, 
thanks  to  the  "magic"  of  VCS. 

In  the  Asia- Pacific  region  there  are  other 
schools,  programs,  and  projects  making  good 
use  of  instructional  technologies  at  the 
graduate  level.    One  of  the  more  innovative 
enterprises  in  this  regard  is  the  Fielding 
Institute  which  was  recently  written  up  in 
yechnoloaical  Horizons  in  Education  {1)  . 
Other  noteworthy  educational  efforts  that 
have  come  to  our  attention  are  the  Network 
Communication  College  of  the  Pacific  (NCCP) 
and  the  distance  education  program  at  the 
Nee  Ann  Polytechnic  Institute  of  Singapore. 
The  Asia  Pacific  Economic  Cooperation  {APEC) 
is  also  studying  significant  enhancements  to 
its  existing  electronic  network. 


These  and  other  mind-amplif icat ion  initia- 
tives could  benefit  from  the  emerging 
compression/  deconpression  technologies  such 
as  Wavephore  which  can  pi9g:i'back  via 
imbedding  in  existing  video  signals  to  reach 
the  entire  Pacific  Basin.    This  break 
through  technology  was  announced  at  the  end 
of  summer  1992.    By  acting  as  a  "parasite" 
on  existing  signals  distance  educators  could 
reach  the  entire  Asia- Pacific  Region  {Figure 
1)  . 

Subsequently,  during  fall  1992,  I  first 
heard  the  term  cyberspace.    Cyberspace  has 
many  definitions,  but  the  following  montage 
is  indicative  of  the  revolutionary  breadth 
and  depth  of  this  unique,  generic  concept 
which  is  not  just  another  pretty  technology 
as  I  originally  thought: 

"Cyberspace:   ...  a  new  stage,  a 
new  irresistible  development  in 
the  elaboration  of  human  culture 
and  business  \ander  the  sign  of 
technology.    A  new  universe,  a 
parallel  universe  created  and 
sustained  by  the  world's 
computers  and  communication  lines 
...  Accessed  through  any  computer 
linked  into  the  system;  a  place, 
one  place,   limitless;  entered 
equally  from  a  basement  in 
Vancouver,  a  boat  in  Port-au- 
Prir.ie,  a  cab  in  New  York,  a 
garage  in  Texas  City,  an 
apartment  in  Rome,  an  office  in 
Hong  Kong,  a  bar  in  Kyoto,  a  cafe 
in  Kinshasa,  a  laboratory  on  the 
Moon  ...  Everywhere  and  nowhere, 
a  place  vjhere  nothing  is 
forgotten  and  yet  everything 
changes  ...  A  common  mental 
geography,  built,   in  turn,  by 
consensus  and  revolution,  canon 
and  experiment;  a  territory 
swarming  with  data  and  lies,  with 
mind  stuff  and  memories  of 
nature,  with  a  million  voices  and 
two  million  ayes  in  a  silent, 
invisible  concert  of  enquiry, 
deal -making,  dream  sharing,  and 
simple  beholding  ..'>-Its 
corridors  form  wherever 
electricity  runs  with 
intelligence.    Through  its 
myriad,  unblinking  video  eyes, 
distant  places  and  faces,  real  or 
unreal,  actual  or  long  gone,  can 
be  summoned  to  presence.  From 
vast  databases  that  constitute 
the  culture's  deposited  wealth, 
every  document  is  available, 
every  recording  is  playable,  and 
every  picture  viewable.  Around 
every  participant,  this:  a 
laboratory,  an  instrumented 
bridge;  taking  no  space,  a  home 
presiding  over  a  world  . . .  and  a 
dog  under  the  table.    From  simple 
economic  survival  through  the 
establishment  of  security  and 
legitimacy,  from  trade  in  tokens 
of  approval  and  confidence  and 
liberty  to  the  pursuit  of 
inf luence ,  knowledge ,  and 
entertainmen    for  their  own 
sakes,  everything  informational 
and  important  to  the  life  of 
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individuals       and  organizations 
--  will  be  found  for  sale,  or  for 
the  taking,   in  cyberspace.  The 
realm  of  pure  information, 
filling  like  a  lake,  siphoning 
the  jangle  of  messages  trans- 
figuring the  physical  world, 
decontaminating  the  natural  and 
urban  landscapes,  redeeming  them 
saving  them  from  the  chain 
dragging  bulldozers  of  the  paper 
industry,  frcsn  the  diesel  smoke 
of  courier  and  post  office 
trucks,   from  jet  fuel  fumes  and 
clogged  airt)orts,  from  bill- 
boards, trashy  and  pretentious 
architecture,  hour- long  freeway 
commutes,  ticket  lines,  and 
choked  subways  ...  from  all  the 
inefficiencies,  pollutions 
(Chemical  and  informational),  and 
corruptions  attendant  to  the 
process  ol  moving  information 
attached  to  things  --  from  paper 
to  brains       across,  over,  and 
under  the  vast  and  bumpy  surface 
of  the  earth  rather  than  letting 
it  fly  free  in  the  soft  hail  of 
electrons  that  is  cyberspace. (2) 

The  above  are  merely  indicative  highlights 
of  an  intensive  literature  review  that  I 
conducted  (3).    One  thing  that  emerged  loud 
and  clear  from  this  review  of  the  relevant 
literature  is  that  multimedia  is  but  one 
sxjtbset  of  a  long  list  of  suibsets  within  the 
over -arching  superset  now  being  called  by 
spontaneous  consensus,  cyberspace. 

During  the  remainder  of  this  short  piece, 
I'll  focus  on  some  of  the  issues  and 
inplications  arising  from  an  in-depth 
inquiry  into  the  key  words  and  constructs 
utilized  in  the  title  of  this  paper.  The 
new  technologies  of  virtual  reality  and 
artificial  environments  cause  us  to  question 
our  very  understanding  of  such  common  terms 
of  distance  (adult)  education,  multimedia, 
and  global  management.    Nonetheless,  let's 
start  with  a  consideration  of  the 
fundamentals  of  marketing. 

3.     MARKETING  &  THE  MARKETPLACE 

A  basic  marketing  plan  should  at  least 
address  the  4  Ps :     1)  Price,  2)  Product,  3) 
Promotion,  and  4)  Position.     Perhaps  the 
first  order  of  business  is  to  formulate  a 
crystal  clear  image  of  the  product.     For  the 
purposes  of  this  paper  our  "product"  is 
Intercultural,  Multi-media,  Distance  (Adult) 
Education. 

For  the  past  20  years,  JAIMS  has  been 
engaged  in  intercultural  education  for 
global  managers.     In  our  graduate  programs 
our  adult  student  body  has  had  an  average 
age  of  about  30.    This  cross-cultural 
management  component  of  our  "product , "  which 
IS  really  a  service  activity  in  this  case, 
IS  positioned  historically  quite  appro- 
priately as  a  high-quality  experience  that 
builds  practical  application  via  internships 
on  top  of  a  solid  theoretical  foundation. 
However,  the  new  dimensions  have  to  do  with 
extending  the  availability  of  the  product 
via  distance  education  and  enhancing  its 
cpjality  via  the  multimedia  format. 


Okay,  but  a)  what  specifically  constitutes 
distance  education  and  b)  how  multimedia 
should  it  be?    To  utilize  some  technical 
jargon  we  could  rephrase  the  question 
somewhat  as  follows:     "How  much  bandwidth  is 
really  required  for  educational  communi- 
cation and  how  much  of  full-motion  video  of 
human  interaction  is  redundant,  distracting, 
and  irrelevant?" 

To  pursue  this  point  a  bit  further  we  should 
realize  that  the  market  size  for  a  given 
product  --  e.g.,  FAX,  is  a  function  of  the 
cost /performance  ratio.    Consequently,  how 
much  greater  v/ould  be  the  market  for  any 
desired  multimedia  distance  education  if 
delivered  in  an  edutainment  format  on  a  pay- 
per-view  basis  anytime,  anywhere  --  e.g., 
screens  at  home,  PC  displays  at  the  office, 
wireless  laptops  in  the  air.  Personal 
Digital  Assistants  (PDAs)  while  waiting  in 
traffic  jams,  and  so  on?    This  is  the 
central  question  that  will  be  addressed  in 
the  remainder  of  this  paper,  as  we'll 
pospone  a  consideration  of  our  pricing  and 
promotional  policies  for  another  time  and 
place. 

4 .  t^IANAGEMENT 

Just  as  marketing  is  generally  conceived  to 
have  four  main  components  so  does  the 
classical  definition  of  management  as:  1) 
planning,  2)  organizing,  3)  delegating,  and 
4)  controlling.     Even  though  it  is  difficult 
to  manage  the  turbulent  nature  of  the 
burgeoning  constellation  of  information 
technologies,  we  must  do  our  best  to  cope 
for  our  organizations  very  survivals  are  at 
stake  in  academia  as  well  as  the  business 
sector.     Information  can  be  viewed  as  a 
strategic  asset  and  deployed  as  a 
competitive  weapon.     Even  in  education,  the 
superior  management  of  information  tech- 
nologies would  enable  an  enterprise  to 
"benchmark"  best  in  class  professors, 
curriculum,  courseware,  etc.,  and  deliver 
these  high-quality  educational  products  and 
services  by  competing  in  time,  convenience 
and  cost  to  a  wider  audience  than  those 
schools  utilizing  inferior  information 
assets . 

5.     CYBERSPACE  ENCOMPASSES  ALL  INFORMATION 
TECHNOLOGIES 

So,  why  and  how  does  the  sudden  appearance 
of  cyberspace  as  a  virtual  reality  affect 
the  topics  under  discussion  in  this  paper  in 
such  a  fundamental  and  profound  manner?  Let 
us  begin  by  realizing  that  text-based 
cyberspace  systems  are  already  in  daily 
usage  at  JAIMS  and  elsewhere  in  the 
educational  world.     For  example,  as  part  of 
our  regular  curriculum  and  alumni  network 
communications  our  participants  use 
bilingual  word  processors  to  break  the 
language  barrier  between  Japanese  citizens 
and  the  rest  of  the  world,  utilizing  such 
infoririation  utilities  as  Nifty-Serve  (the 
Japanese  counterpart  to  CompuServe) . 

Consequently,  text -based  cyberspace  is 
already  here  and  everywhere.    The  hea\"/ 
users  logged  worldwide  every  minute  on  the 
InterNet  is  an  example  of  this  text -oriented 
virtual  reality.    However,  m  the  realm  of 
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text -based  cyberspace  such  as  courseware 
delivered  and  "discussed"  via  some  vendor's 
version  of  E-rriail  merely  "tells;"  whereas, 
some  experts  would  argue  that  multimedia 
"shows"   (2,   3).    Now  the  revolutionary^  idea 
of  cyberspace  is  that  it  changes  the 
pedagogical  methodology  of  education  (adult 
distance  education  in  particular)  to  one  of 
"exploration"  rather  than  {or  in  addition 
to)  being  told  or  shown.  Preliminary 
results  from  primitive  Multi-User  Dimentions 
(MUDS)   like  HABITAT  (5)  process  of  explora- 
tion extends  the  categories  of  intelligences 
engaged  from  symbolic  telling,  through  the 
visual  senses  which  are  shoi^m,  and  indeed 
beyond  the  visual  into  the  kinesthetic  realm 
of  feelings  and  emotions.     Business  Week  (6) 
reported,     "Carnegie  Mellon  University's 
Joseph  Bates  has  created  animated  characters 
that  exhibit  emotions  based  on  theories  of 
human  behavior.    The  next  step:  Virtual 
worlds  filled  with  creatures  that  can 
interact  with  humans." 

Many  people  are  waiting  for  Moore's  Law  to 
come  to  the  rescue  once  again  as  currently 
these  virtual  creatures  require  the  power 
and  speed  of  Silicon  Graphic's  Iris  Indigo 
machine  or  even  more  sophisticated  models  to 
animate  the  beginnings  of  the  evolution  of 
artificial  life.     In  fact,  entire  companies 
are  springing  up  to  explore  the  implications 
of  Moore's  Law  within  the  next  millennium. 

Perhaps  an  example  from  the  proposed  virtual 
JAIMS  Juku  will  illustrate  these  important 
distinctions.     As  part  of  JAIMS  new 
strategic  direction  into  Multimedia  Resource 
Development  (MRD)  we  have  been  creating, 
packaging,  marketing,  and  distributing  our 
own  Computer- Assisted  Language  Learning 
(CALL)  software.    Currently,  our  multimedia 
explorer  series  software  is  largely  text- 
based  with  some  limited  animation  sequences 
and  sound  bites.     Consequently,  this  is 
primarily  in  the  telling  and  hearing  modes. 
However,  with  high  resolution,   fast  3-D 
color  animation  enhancements  our  software 
could  be  upgraded  into  the  visual  mode. 
Yet,   if  such  visually-oriented  software 
could  be  further  upgraded  to  run 
interactively  in  a  MUD  such  as  Fujitsu's 
improved  version  of  HABITAT,  players  {at 
last  count  more  than  10,000  worldwide) 
interested  in  learning  the  Japanese 
language,  practicing  business  protocol/ 
etiquette,  or  exploring  the  Japanese 
mindscape  could  interact  with  computer 
programs  and/or  icons  and  earcons 
representing  real  teachers,  characterized  to 
look  like  Japanese  sensei.    Naturally,  the 
student -participants  can  stop  by  the  nearest 
"headshop"  to  obtain  whatever  icon  they 
choose  to  represent  themselves  from  merely  a 
green  dot  to  a  fire-breathing  Godzilla. 
Therefore,  the  instructional  designer  and 
curriculum  developer  will  be  evolving  from 
an  author/  wordsmith  through  a  film-maker  to 
arrive  at  the  highest  level  of  space-maker 
or  environmental  architect  in  the  broadest 
sense  of  the  words.    The  challenge  for  such 
curriculum  designers  is  to  truly  use  the 
graphics  and  other  unique  features  of  a  MUD 
such  as  "persona  modification"  to  justify 
the  additional  bandwidth  requirements  over 
and  above  existing  text-based  distance 
education  networks. 


6.     THE  FUTURE 

Obviously,  one  of  the  key  components  of  any 
educational  system  is  a  first-rate,  compre- 
hensive library.     So  what  will  the  Library 
of  the  Future  look  like  in  Cyberspace 
University  (CyberU)?    Not  only  will  all 
symbols  be  on-line  and  accessible  from 
anyplace  at  anytime,  but  images  will  also  be 
conveniently  searchable  and  able  to  be 
easily  spliced  into  video  reports  and  other 
docudramas  and  so  forth.    Not  only  will 
exploring  students  seek  out  desired 
information,  but  the  library  will  pro- 
actively  seek  to  inform  the  student  when 
some  new  information  is  entered  into 
cyberspace  that  is  useful  for  the  student's 
particular  selected  path  of  developing  their 
human  potential  to  the  fullest  possible 
extent.     In  this  regard,  Xerox's  recent 
announcement  of  a  1/4  ounce  "classroom" 
addressing  information  using  a  copyrighted 
picta-glyph  system  will  certainly  find  many 
educational  applications. 

Currently  available  is  technology  that  will 
simulate  cross-cultural  business  negotia- 
tions that  attempt  to  ascertain  true 
intentions,  deception  and  lies,  as  well  as 
the  accurate  interpretation  of  stated  or 
spoken  content  which  only  accounts  for  7%  of 
face-to-face  total  communication.  Such 
technology  raises  ethical  concerns  and 
questions  regarding  whether  it  is  per- 
missible to  lie  on  substantive  matters  in 
cyberspace.     Certainly,  the  technology 
exists  already  to  detect  such  deceptions. 
Should  it  be  deployed  with  or  without  the 
consent  of  the  observed? 

So  how  far  in  the  future  is  cyberspace? 
According  to  Faith  Popcorn,  one  of  the  most 
accurate  forecasters  of  future  corporate 
profit  opDortunities : 

Some  call  it  "cyberspace,"  others 
call  it  "artificial  reality." 
What  Virtual  Keality  is,  is  a 
technology  that  makes  it  possible 
to  synthesize  a  world  --  a 
3 -dimens ional ,  touchable , 
feelable,  hearable,  visible, 
interactive  world  computer- 
generated  images  and  sensation. 

To  enter  this  world,  a 
person  puts  on  some  sort  of 
special  clothing  (at  the  moment, 
gloves  and  goggles)--  that  gets 
connected  to  a  computer  the 
experts  are  calling  a  "Home 
Reality  Engine."    Gloves  receive 
and  transmit  data  (Nintendo  has 
already  licensed  a  simple  version 
of  it  for  its  home  games); 
goggles  {some  call  them 
"eyephones")  situate  you  by  sight 
and  by  sound  in  the  synthesized 
space.     Pointing  a  gloved  finger 
transports  you  through  the  space- 
grasping  an  "artificial  object" 
in  artificial  space  sends  ver^' 
r<5al  sensations  back  to  you  via 
the  glove.     Sounds  very  Star 
Trek,  but  Virtual  Reality 
technology  exists  right  now. 
(NASA  and  the  military  have  the 
most  serious  applications  at  the 
moment . . )    Jaron  Lanier  of  VPL 
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Research  in  Redwood  City, 
California,  said  in  1989  that 
Virtual  Reality  could  be  in 
people's  homes  by  the  turn  of  the 
century.    And  that,  of  course,  is 
less  than  ten  years  away. (7) 

3-D  is  already  up  and  running  on  SUN  work- 
stations with  inexpensive  "filters  and 
glasses . " 

Regarding  the  future  for  multimedia  distance 
education,  the  last  thing  I'd  like  to  report 
on  was  a  very  stimulating  briefing  I 
received  from  Mr.  Murakami  at  Fujitsu's  new 
Kawasaki  rese  irch  facility  in  December  1992. 
I'm  only  now  beginning  to  appreciate  some  of 
the  implications  of  what  I  was  shown. 

Allow  me  to  summarize  some  of  the  more 
significant  developments  one -by -one.    A  new 
genre  of  entertainment  via  a  Virtual  Reality 
Theater  (10'  x  30'  screen)  with  artificial 
life- forms  (virtual  creatures)  was  recently 
publicly  demonstrated.    However,  the  educa- 
tional possibilities  were  also  immediately 
apparent  to  some  of  the  high-ranking 
executives  in  attendance.    These  virtual 
creatures,  known  as  Charlottes  and  Blobs 
(Binary  Large  Objects)  display  emotion 
following  a  psychologically  sound  model  of 
behavior.    A  general  observation  is  that  a 
common  hardware  (HlOs,  head- mount ed- 
displays,  datagloves,  bodysuits--etc. ) 
fixation  is  overemphasized.    A  lot  of  the 
benefits  of  virtual  reality  can  be  obtained 
by  more  comfortable  human  interfaces--e.g . . 
voice,  keyboard,   joy  stick,  or  electric 
wand. 

Speaking  of  an  electronic  baton,  one  of  the 
most  impressive  demonstrations  I  witnessed 
was  two  virtual  families  (like  the  tradi- 
tional Hat fie Ids  and  McCoys)  who  didn't  like 
each  cnher,  but  were  eventually  conducted  to 
sing  together  via  a  human  maestro  only 
waving  an  electric  stick.    Naturally,  these 
are  only  the  beginning  steps,  but 
distributed  CSCW  (Computer  Supported 
Cooperative  Work)  and  other  groupware  for 
international  project  teams  would  seem  to  be 
a  logical  extension  of  this  pioneering 
prototype. 

Not  only  do  these  "blobs"  display  emotion  by 
changing  the  color  of  their  skins,  puffing 
up  their  body,  and  so  on,  but  they  also 
demonstrated  primitive  rote  learning 
capabilities  such  as  •'follow  the  leader." 
Each  blob  was  endowed  with  a  certain 
personality;  however,  such  traits  can  easily 
be  altered  via  pull -down  menus  as 
illustrated  by  Dr.  John  Bates  of  Carnegie- 
Mellon  University  (CMU)   in  the  USA.  Not 
only  are  persona  modifications  relatively 
easy,  but  also  environmental  engineering  in 
cyberspace  is  comparatively  easy  and 
inexpensive.    Consequently,  a  participant- 
student  can  create  his  or  her  preferred 
learning  environment  and  even  alter  it  from 
time  to  time.     Or  a  meeting/manager- facil- 
itator could  rearrange  the  bargaining  table 
and  chairs,  negotiating  environment,  and 
presentation  room  to  fit  each  particular 
situation. 


7.     CONCLUDING  REMARKS 

SO  given  all  of  this  chaos  in  global 
management  and  intercultural  communication, 
what  will  JAIMS  do  in  1993?    JAIMS  intends 
to  keep  "swimming  into"  cyberspace  using  the 
optimal  mix  of  IT  available  in  our 
technological  environment  at  each  purchasing 
point  in  time.     If  in  doubt,  we'll  wait  for 
Moore's  Law  to  run  its  course  which  is 
projected  to  start  leveling-off  by  the  mid- 
90s,  at  which  time  Fujitsu  is  planning  on 
having  Virtual  Reality  widely  available  on 
FM  Towns  PCs. 

How  much  will  edutainment  in  cyberspace 
cost?    Nobody  knows  for  sure.     However,  it's 
virtually  certain  to  cost  less  and  be  better 
than  in  the  past.    What  will  be  the  size  of 
the  market  1^-  the  beginning  of  the  next 
millennium?    As  discussed  above,  this  is  an 
almost  iitpossible  question  to  answer,  but 
suffice  it  to  say  that  it's  already  growing 
rapidly  and  will  be  huge  by  the  turn  of  the 
century. 

ENDNOTES 

1.  Shapiro,  Jeremy  J.,  &  Hughes,  Shelley. 
(1992,  June).    Networked  Information 
Resources  in  Distance  Graduate  Education  for 
Adults.     The  Technolooirril  Horizons  in 
K<incarion  Journal,  Vol.   19,  Number  11,  p. 
67. 

2.  Benedikt,  Michael  (Ed.)  (1992).  Cvber 
Space  First  Steps.  Cambridge,  MA:  The  MIT 
Press . 

3.  Miller,  Robert  L. ,   (Prod.)  (1991). 
Virtual  Reality  -  promise.  Tape  3  of  3 . 
Westport,  CT:     Meckler  Video. 

4.  Leebaert,  Derek.   (Ed.)  (1991). 
Technology  2001  -  The  Future  of  Computing 
and  Communications.  Cambridge.  MA:     The  MIT 
Press . 

5.  Rheingold,  Howard.     (1991).  Virtual 
Reality,    p.  67,  309.     New  York,  NY;  Summit 
Books . 

6.  Cover  Story.     (1992,  October  2). 
"Business  Week",  p.  102. 

7.  Popcorn,  Faith.     (1992).    The  Popcorn 
Report .     p.   109-110.    New  York,  NY:  Harper 
Business. 


694 


724 


New  Directions  in  Asian  Telecommunications  II  Russia's 
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ABSTRACT 


Since  PTC  '92,  Russia  has  leapt  forward  with  zeal  to  meet,  and  begin  the  hard  work  of  overcoming,  the 
looming  challenge  of  reconstructing  its  national  and  international  telecommunications  infrastructure. 

Progress  has  required  policymakers  and  commercial  entities  alike  to  address  complex  jurisdictional  issues 
within  and  without  the  Russian  Federation.  Such  issues  include  harmonization  of  the  roles  of  governmental 
authorities  and  private  enterprise;  "privatization"  of  national  and  regional  operations;  creation  of 
regulatory  structures  and  approaches  at  the  national  and  regional  level;  inclusion  of  foreign  participation 
in  basic  infrastructure.  Add  to  these  requirements  1)  the  iaunting  challenge  of  financing  internal 
development  without  a  fully  convertible  revenue  source  from  domestic  operations,  and  2)  the  inherent 
difficulty  of  meeting  rising  expectations  of  the  domestic  and  international  market  in  the  face  of  limited 
financial  resources  and  sheer  man  power  limitations. 

Nevertheless,  as  summarized  herein,  Russia  has  developed  a  master  plan  for  network  development:  an  apparent 
regulatory  blue  print  for  a  coexisting  national  infrastructure  and  interim,  short-term  service  upgrades 
for  prime  customers;  a  tentative,  evolving  resolution  of  the  roles  of  domestic  and  foreign  industrial 
participants  and  governmental  bodies.  More  definitive  solutions  are  in  process  within  the  Parliament. 
And,  in  terms  of  meeting  operational  objectives,  Russia  is  at  a  point  where  future  plans  for  a  complete 
new  basic  network  complex  can  at  least  be  discussed  as  initial  major  upgrades  move  into  the  procurement 
phase  and  beyond. 


2 .  INTRODUCTION 

Following  the  collapse  of  the  Soviet  system  in 
December,  1991,  Russia  has  begun  in  earnest  the 
task  of  rationalizing  its  telecommunications 
infrastructure  and  the  institutions  that  support 
that  sector . 

Although  one  element  of  this  rationalization  is 
the  de -evolution  of  vestiges  of  central  planning 
through  the  sponsorship  of  telecommunications 
joint  ventures  and  joint  stock  companies  of 
various  regional  significance,  there  is  a 
countervailing  trend  toward  centralized 
management  and  control  of  key  international 
facilities  and  network  centers.  Russia  appears 
to  have  accepted  the  assumption  that  its  global 
reach  depends  upon  its  ability  to  leverage  the 
scale  of  its  market  through  the  effective 
consolidation  under  state  enterprise  control  of 
the  major  gateway  systems  and  associated 
infrastructure .  The  need  to  attract  Western 
technology  has  also  been  incorporated  into 
Russia's  plcinning,  and  new  CoCom  policies  and 
structures  has  allowed  progress  in  this 
direction. 

The  consolidation  of  Russia' s  telecommunications 
network  supports  five  main  objectives: 


1)  To  ensure 
development ; 


coordinated  internal 


2)  To  reinforce  Russia's  privileged  status  as 
a  telecommunications  bridge  among  the  now 
independent  Republics  of  the  former  USSR; 

3)  To  exploit  nationwide  geographic 
circumstances  through  reconstituted  national 
programs,  such  as  TSL  (the  "Trans-Siberian 
Line"),  which  may  generate  earnings  and 
investment  attributable  to  Russia's  natural  role 
as  a  telecommunications  "transit"  bridge  between 
Europe  and  Asia; 

4)  To  fully  integrate  Russia  into  the  global 
cable  and  satellite  grid,  so  that  Russia  may 
become  a  "player"  in  the  world  market; 


5) 


To  develop  a  technology  base . 


Russia's  drive  toward  self-sufficiency  in 
telecommunications    and   a   more    active  global 


presence  must  continue  to  overcome  several 
conflicting  factors.  Political  fragmentation 
within  Russia  threatens  the  establishment  of  a 
stable  economy,  and  economic  disintegration 
could  deprive  the  telecommunications  effort  of 
important  economies  of  scale  and  coordinated 
administration.  At  the  same  time,  Russia's 
dependence  on  western  technology  requires 
accommodation  of  western  investment  and 
maintenance  of  a  stable  climate  for  joint 
development.  Furthermore,      Russia's  full 

international  presence  requires  capital  to 
acquire  through  capacity  on  interconnected 
facilities  used  to  terminate  traffic  at  distant 
destinations . 

The  Russian  national  carrier,  Intertelecom' 
(formerly  Sovtelecom) ,  and  its  regional 
affiliates  seek  to  preserve  its  front  line 
status  in  this  market  as  the  major  interface  for 
Russia  in  the  international  realm.  Beneath  the 
surface,  however,  lies  growing  pressure  for 
autonomy  on  the  part  of  Intertelecom' s  local 
affiliates,  and  on  the  part  of  joint  ventures. 
In  addition,  municipalities  and  regions  are 
seeking  their  own  independent  status  and 
identity  in  the  realm  of  telecommunications. 
Moreover,  Russia  remains  dependent  on  foreign 
partners  (e.g.,  Japan  and  Korea)  to  whom  it  must 
hand  off  traffic  for  international  termination. 
These  partners,  in  turn,  are  corqpeting  for  the 
primary  right  to  provide  this  service. 

The  acid  test  will  come  in  1993  when  the  main 
enterprises  are  privatized.  As  structured,  the 
privatization  program  will  provide  incentives  to 
maintain  centralized,  nationwide  establishments, 
but  there  is  the  potential  of  equal  magnitude 
for  fragmentation.  The  fragile  balance  between 
nationwide  networks  and  new  regional  players, 
some  with  western  investment  support,  will  be 
played  out,  as  will  the  opportunities  for 
foreign  interests  to  assert  a  role  in  the 
evolving  development  of  Russia's 
telecommunications  structure .  At  stake  in  the 
final  analysis  will  be  Russi^^'s  ability  to 
command  the  glc  --al  market  in  proportion  to  the 
potential  scale  and  scope  of  its  traffic  and 
national  economy. 

3.     HISTORICAL  OBSERVATIONS 

Before  turning  to  the  current  situation,  it  is 
important  to  acknowledge  certain  historical 
features      that     have      shaped     the  existing 
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telecommunications  baseline.  Historically,  the 
telecommunication  sector  was  neglected  in  the 
former  Soviet  economy  because  of  a  prejudice 
against  "nonproductive"  activities.  In  the 
highly  centralized  economy,  a  public 
telecommunication  network  was  not  required  for 
business  purposes  and  Soviet  leaders  were  wary 
of  citizen  access  to  communications  facilities. 
The  system  was  designed  to  serve  official  and 
administrative  rather  than  consumer,  needs.  The 
Soviet  network  thus  evolved  as  a  rigid 
hierarchical  structure  that  responded  poorly  to 
user  demands . 

Telecommunication  development  first  appeared  in 
the  former  Soviet  Union's  1966-1970  Five  Year 
Plan,  which  called  for  a  unified  automated 
system  of  telecommunication  ("EASS")  The  EASS 
was  intended  to  be  an  integrated  network  with 
the  capacity  to  carry  voice,  video,  and  data 
traffic.  Little  integration  took  place, 
however,  during  the  five-year  period. 

The  focus  intensified  when,  in  19  85,  the  Central 
Committee  and  t\.z:  Congress  of  the  Soviet 
Communist  Party  called  for  a  restructuring  of 
MinSviaz,  the  Ministry  of  Communications.  The 
Prime  Minister  initiated  a  program  for  telecom 
growth  and  converted  some  military 
communications  manufacturing  to  civilian 
production-  The  plan  from  1986  to  1990  sought 
to  incorporate  12.1  million  new  lines,  initiate 
a  move  to  semi -electronic  exchanges,  and 
introduce  optical  fibre  and  digital  technology. 
The  plan's  emphasis  was  on  residential  systems, 
with  75%  of  the  new  installations  to  be 
residential  lines.  The  goal  of  MinSviaz  was  to 
reach  90  to  100  per  cent  urban  penetration  and 
50  percent  rural  penetration  by  the  turn  of  the 
century.  Attaining  this  goal  would  require  the 
installation  of  60  million  lines  during  the 
I990's. 

Former  President  Mikhail  Gorbachev  initiated 
reforms  of  the  highly  centralized  structure,  and 
the  administration  placed  telecommunication  at 
the  forefront  of  development  and  growth.  One 
million  new  lines  were  installed  each  year  from 
1980  to  1985,  and  two  million  lines  were  added 
each  year  from  1986  to  1990.  The  network  was 
altered  to  make  residential  service  a  priority. 

While  impressive,  these  developments  did  little 
to  remedy  the  fundamental  deficiencies  in  the 
public  network.  At  the  present  time,  it  is 
projected  by  the  International 
Telecommunications  Union,  for  example,  that 
completion  of  a  core  network  will  require  the 
addition  of  26.5  million  lines  at  a  cost  of 
$39.9  billion  over  the  next  eight  years. 

4 .     RUSSIAN  TELECOMMUNICATION  TODAY 

Despite  the  centralized  Soviet  structure,  the 
Russian  Republic  oversaw  telecom  policies, 
procurement,  and  network  installation  within  its 
own  boundaries,  and  had  its  own  technical 
research  and  development  institutes.  Today, 
Russia's  control  over  its  own  telecom  system  has 
expanded  further  with  the  dissolution  of  the 
all -Union  MinsViaz . 

In  Moscow,  local  communications  are  organized  by 
MGTS,  which  serves  3.8  million  local  phones 
through  a  network  of  terminal  and  district 
PABXs.  Interdistrict  bridges  are  connection  to 
nxne  intercity  bridges  under  Intertelecom 
through  a  combination  of  satellite,  microwave 
and  ground  cables.  Calls  are  routed  within  the 
intercity  network  through  12  automatic  switches, 
one  for  each  NIS  region.  Special  industry  and 
department  networks  are  connected  to  the  12  main 
trunks.  Trunks  exist  between  the  various 
switches  and  the  Moscow  intercity  network,  which 


Intertelecom  used  for  diverse  routing.  The 
international  switches  are  the  Intertelecom 
switch  number  10,  as  well  as  the  Kiev  switch, 
which  is  operated  with  AT&T. 

These  will  be  replaced  with  high  capacity, 
digital  switches  at  Moscow  and  St.  Petersburg, 
sized  to  handle  the  inflow  of  traffic  from  new 
international  cables  {e.g.,  Russia-Denmark) 
under  project  finance  and  revenue  lease 
arrangements.  Intertelecom,  while  ensconced  as 
the  gateway  operator,  must  pay  over  a  share  of 
the  hard  currency  earnings  from  the 
international  settlements  to  (1)  the  lessor  of 
the  switches  (U.S.  West)  and  (2)  the 
underwriters  of  the  cable  link.  Similar 
arrangements  will  be  implemented  for  other 
international  trunk  lines,  switches,  and 
connecting  routes. 

Intertelecom  is  a  joint  stock  company  formed 
initially  on  an  all -Union  basis.  It  is  in  the 
process  of  being  reconstituted,  and  ultimately, 
it  is  slated  for  privatization.  Russia  holds  72 
percent  of  the  shares,  with  the  remaining  28 
percent  allocated  amongst  2  5  long-distance 
operating  companies  across  the  NIS.  Seventy  per 
cent  of  Intertelecom' s  facilities  are  in  Russia, 
although  the  company  owns  equipment  and 
installations  in  other  former  Republics. 

The  current  Russian  master  plan  anticipates  the 
creation  of  a  major  backbone  system,  consisting 
of  international  fiber  optic  undersea  feeder 
lines  and  land  extensions  in  northwest  and 
southwest  Russia,  and  in  the  Russian  Far  East. 
A  connecting  microwave  trunk  among  these  lines 
will  extend  from  Moscow  across  the  Urals  and 
Siberia,  on  to  Khabarovsk.  In  1992,  the 
Russians  began  the  construction  of  the  Denmark - 
USSR  undersea  link  through  the  Baltic,  and  the 
installation  of  land  extensions  to  St. 
Petersburg  and  Moscow  (via  fiber  to  St. 
Petersburg  and  microwave  to  Moscow)  .  The  links' 
completion  is  expected  in  1993.  The  southwest 
undersea/terrestrial  cable  link  from  Itc.ly 
through  the  Black  Sea  to  Moscow  is  entering  the 
procurement  phase,  and  there  is  a  tender 
outstanding  for  the  Russia- Japan -Korea  undersea 
system  that  will  link  eastern  Russia  (Nakhodka, 
Vladivostok,  and  Khabarovsk)  with  Korea  and 
Japan  and,  eventually,  the  Pacific  cable  grid. 
The  final  bridge,  connecting  all  the  other 
elements  of  the  backbone,  will  be  TSL  ("Trans- 
Siberian  Line")  from  Moscow  to  Khaborovsk,  which 
is  in  its  initial  procurement  phase  with 
tenderers  invited  for  the  design,  supply, 
installation  and  commission  of  a  microwave  link 
extending  approximately  7500  kilometers  and 
providing  8  X  155  Mega-bit  traffic  channels. 
Intertelecom  plans  to  synchronize  the  start-up 
of  TSL  with  the  projected  early  1995  service 
date  for  the  Russian  Federation  optical  fiber 
system  in  the  West  and  the  international 
gateway/Russia- Japan -Korea  submarine  cable 
project . 

In  sum,  these  projects  represent  a  gross 
investment  total  of  at  least  $500  million.  The 
goal  is  to  provide  initially  international 
connectivity  by  connecting  these  facilities  via 
international  switching  centers  supplied  by  U.S. 
West  at  St.  Petersburg,  Moscow  and  in  the  Far 
East.  The  associated  revenue  -will  cover  the 
financing  costs.  Upon  completion  of  TSL,  Russia 
hopes  not  only  to  connect  the  far  ends  of  its 
territory,  but  to  also  position  itself  to  earn 
lucrative  transit  revenue  stemming  from  Asian - 
European  traffic.  Russia  would  sell  "droits  de 
passage"  ("DDP")  and  thereby  fuel  the  cash 
requirements  for  further  improvements. 
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Intertelecom  is  the  sole  Russian  entity  in  these 
projects,  and  it  has  maintained  a  steadfast 
resistance  to  the  participation  of  Western 
partners  in  the  operation  and  direct  es.mings 
from  the  planned  network,  although  foreign 
participants  have  been  tapped  to  front  the 
capital  costs  in  exchange  for  a  specified 
revenue  share . 

Significantly,  this  master  plan  for  what  will 
emerge  as  the  "Vzamavyazanoy  syetee  svyazee,"  or 
"Integrated  National  Network,"  {known  by  the 
Russian  acronym  "VSS")  does  not  and  cannot 
address  specific  regional  requirements  and  local 
line  needs.  Local  networks  remain  under  the 
jurisdiction  of  municipal  phone  companies,  such 
as  MGTS .  Regional  systems  have  been  ceded  to 
foreign  joint  ventures,  such  as  C&W  s  "MCC" 
venture  with  Intertelecom  in  Tyumen  and  Golden 
Ring . 

As  far  as  immediate  "fixes"  to  problems  of 
international  connectivity  in  major  urban  areas, 
"overlay"  operators  have  been  licensed  to 
provide  international  calling  service.  Clients 
subscribe  to  special  access  arrangements  to 
these  operations'  switching  centers.  These 
operators  such  as  the  GTE  joint  venture, 
"Sovintel,"  or  the  Belgium  ATT  venture, 
"Combellga,"  do  not  provide  service  to  or  from 
the  Russian  public  at  large,  but  they  do  fill  an 
interim  need  for  premium  business  customers. 
The  companies  also  do  not  interconnect  domestic 
Russian  subscribers  internally.  The 
international  service  needs  of  these  companies 
and  the  public  at  large  will  ultimately  require 
the  full-scale  development  of  the  national 
infrastructure  under  the  "VSS"  umbrella. 

Other  important  potential  network  operators 
include  various  ministries  that  have  access  to 
nationwide  rights-of-way  grids,  such  as  the 
Ministry  of  Railways  and  the  Ministry  of 
Electricity.  The      latter      has  already 

participated  in  a  new  line  from  Finland  to  St. 
Petersburg,  The  former,  in  theory,  could 
provide  a  resource  for  a  trains -Siberian 
crossing . 

The  legal  right,  however,  to  access  of  right-of- 
way  for  one  purpose  is  not  an  automatic  license 
to  run  a  telecommunications  operation.  All  such 
activities  are  subject  to  licensing.  The 
licensing  process  determines  not  only  the  right 
to  operate,  but  also  the  status  of  a  facility  in 
terms  of  its  relation  to  the  basic  "VSS" 
network.  Without  proper  and  complete  authority, 
there  is  no  way  that  an  operator  can  legally  lay 
claim  to  participate  in  the  international 
switched  traffic  revenue  and  associated  toll 
settlements.  Nor  can  an  operator  carry  traffic 
to  and  from  the  public  at  large  via  the  public 
switched  network. 

Absent  such  licensing,  however,  overlay 
"operators,"  may  by-pass  switches  and  provide 
international  call -completion  services  to  select 
clients  (hotels  and  businesses)  that  are 
typically  charged  in  hard  currency.  But  such 
services  require  dedicated,  separate 
international  trunk  lines  organized  by  the 
overlay  company  (usually  via  satellite)  and  a 
contract  or,  at  least,  a  billing  arrangement 
with  the  local  user.  At  the  distant  end  as 
well,  such  operations  may  be  limited  in  their 
ability  to  reach  the  called  party  destination. 
Usually  operators  '"resell"  the  terminating 
segment  which  is  operated  by  a  licensed  PSTN 
entity.  Return  traffic  to  Russia  can  only  be 
routed  to  connected  subscribers,  and 
opportunities  for  such  operators  are  very 
limited.  Licenses  must  be  obtained  from 
Minsviaz,  which  is  not  at  all  bashful  about 
shutting  down  unlicensed  operators.      In  late 


October,  for  example,  Telecom  Finland  acceded  to 
Russian  demands  and  closed  international  lines 
serving  the  joint  stock  company  "SovAmer,  "  which 
used  Finland  as  a  hub  for  completion  of 
international  calls  to  the  West.  In  the  Far 
East,  a  similar  operator  of  OTC,  which  claimed 
local  sanction  in  Vladivostok,  was  ordered  shut 
down  for  want  of  a  federal  license, 

5.     PROVISIONAL  REGULATION  IN  THE  RUSSIAN 
FEDERATION 

The  diversity  and  complexity  of  the  emerging 
telecommunication  market  within  Russia  has 
forced  authorities  to  attempt  a  legal 
rationalization  of  various  cross-currents 
operating  within  the  telecommunication  sector. 
The  first  approximation  was  the  Presidential  31 
July  1992  ukase  (decree)  which  introduced  the 
concept  of  the  "VSS"  and  promulgated  a 
comprehensive  set  of  "provisional"  regulations 
on  telecommunication  networks  in  the  Russian 
Federation.  Most     recently,      the  Russian 

Parliament  drafted  a  more  comprehensive  law  that 
elaborates  upon  the  general  framework  by  1) 
defining  more  clearly  the  distribution  of 
regulatory  powers  assigned  to  national, 
territorial  and  local  levels,  and  2)  clarifying 
regulations  with  respect  to  licenses,  rates,  and 
user  rights. 

The  initial  legislation  attempts  to  impose  order 
on  an  increasingly  fragmented  universe,  while  at 
the  same  time  it  encourages  the  participation  of 
multiple  suppliers  in  the  construction  of  the 
"VSS",  The  state,  while  no  longer  able  or 
willing  to  assert  a  monopoly  over  the  supply  of 
basic  telecommunication  services,  nevertheless 
seeks  to  enforce  network  integration  and 
national  standardization  through  regulatory 
surrogates  for  collective  ownership  of  basic 
facilities  and  networks.  The  recent  law 
clarifies  these  objectives  by  providing  a 
detailed  break-dov/n  of  each  regulating  body's 
role  in  developing  an  integrated,  reliable  and 
controlled  network.  The  envisioned  "VSS"  will 
be  a  consensus  of  1)  the  national  backbone, 
coordinated  by  the  President,  Parliament  and  the 
Ministry  of  Communications  (or  a  successor 
'Federal  Communications  Agency ' )  ;  2)  territorial 
or  regional  components,  under  the  supervision  of 
the  oblast  and  other  administrative  units;  and 
3)  local  units,  under  the  operating  control  of 
municipal  bodies  and  individual  enterprises. 

A  fundamental  concept  behind  the  emerging  body 
of  legislation  is  the  basic  recognition  that  the 
"VSS"  is  itself  a  complex  of  diverse  networks 
which,  with  some  key  exceptions,  must  be 
subjected  to  regulatory  discipline  to  ensure 
technical  compatibility,  fair  pricing,  and 
universal  access.  Detailed  provisions  are  set 
forth  pertaining  to  the  establishment  of 
separate  networks  serving  the  special  interests 
of  national  defense,  security  and  state 
administration.  The  legislation  also  reflects 
a  very  progressive  notion  of  user  autonomy,  by 
which  specialized  "departmental"  communication 
networks  may  be  established  by  various 
enterprises,  ministries,  institutions,  and  legal 
and  physical  persons,  including  foreign  joint 
ventures .  Such  networks  would  be  comparable  to 
Western  private  networks  and,  subject  to 
compliance  with  technical  compatibility 
standards,  could  be  interconnected  with  the  VSS 
and  offered  to  the  public,  provided  (as  in  the 
US)  no  harm  is  caused  to  the  network.  The  law 
even  allows  resale  of  excess  capacity  to  the 
general  public. 
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In  the  scheme,  none  of  the  various  elements  of 
the  "VSS"  complex  are  permitted  special 
privileges.  The  law  declarer  that  all 
communication  enterprises  are  estcOlished  sind 
function  on  the  basis  of  diversity,  equality  of 
forms  of  ownership,  and  free  competition.  There 
is  equal  treatment  under  the  new  law, 
irrespective  of  whether  the  provider  is  a  state 
organization  or  a  private  compsiny,  including 
joint  ventures  having  foreign  participation  in 
accordance  with  the  general  law  providing,  of 
course,  that  such  parties  obtain  official 
ssinction  through  the  licensing  process. 

Regulators  are  charged  with  harmonization  of  the 
network  through  standards -setting  and  compliance 
programs  supervised  by  the  Ministry  of  Post  and 
Telecommunications.  In  special  cases,  the 
Ministry  can  exercise  some  limited 
responsibility  for  the  smooth  operation  of  the 
integrated  network.  Fundamental  powers  are 
given  to  the  Ministry  to  ensure  that  no  new 
lines,  expansion  of  old  lines,  or  management  of 
components  of  the  integrated  network  may  be 
undertaken  without  specific  authorization. 
Naturally,  the  Ministiy  also  enjoys  traditional 
licensing  authority  over  the  use  of  the  radio 
frequency  spectrxim  and  the  assignment  of 
satellite  orbiting  facilities.  Provisions  of 
the  law  also  permit  regulation  of  incidental 
electromagnetic  interference  of  non- 
telecomrmnication  devices. 

The  recent  proposals  imply  that,  for  the  most 
part,  rates  are  under  the  control  of  the 
communications  administration.  Aside  from 
services  "of  great  social  importance,"  however, 
the  new  law  leaves  it  to  the  commimication 
enterprise  to  establish  its  rate.  In  these 
cases  the  enterprise  must  inform  the 
administrative  body  of  its  rates  during  the 
license  application  and  when  any  subsequent 
changes  are  made.  The  legislation  also  reflects 
measures  to  combat  corruption,  although 
instances  where  providers  engage  in  favoritism 
or  rate  discrimination  are  not  expressly 
prohibited.  In  special  cases,  free  or  reduced 
rate  services  may  be  provided,  linder  the 
condition  that  the  administrative  body  whose 
constituency  benefits  from  such  dispensation 
makes  the  service  provider  whole  in  terms  of 
overall  revenue.  Thus,  the  interim  law  attempts 
to  balance  public  subsidization  with  an  emerging 
"commercial"  imperative.  The  owners  of  the 
communications  enterprise  must  ensure  that  such 
dispensations  do  not  undercut  the  overall 
commercial  viability  of  the  network;  they  niust 
obtain  contributions  for  the  enterprise  to 
offset  revenue  losses  or  reductions  resulting 
from  such  discounts.  In  addition,  the  law 
provides  a  "consumer"  bill  of  rights. 

It  is  apparent  that  the  Russisins  have  attempted 
to  derive  a  unique  system  to  meet  their  own 
needs  on  the  basis  of  models  drawn  from  diverse 
sources  in  Western  law  and  regulation.  In  fact, 
in  some  instances,  the  legislation  transcends 
Western  standards  of  progressive  regulation;  the 
diversity  and  competition  model  of  the  telecom 
network  is  also  extended  to  encompass 
competition  into  he  delivery  of  mail.  The 
Russian  market  will  thus  be  a  very  interesting 
one  in  which  to  operate,  provided  there  is 
sufficient  resolve  to  pursue  the  legal  regime  to 
its  logical  conclusion  and  establish  an 
effective  marketplace  for  basic  and  specialized 
services  alike.  Success  will  also  require  that 
the  economy  as  a  whole  be  transformed  into  a 
marketplace  system. 


6.     THE  10LE  OF  JOINT  VENTURES 

Currently,  the  ultimate  source  of  development 
funds  and  energies  are  Western  carriers  and 
their  customer  bases.  The  objective  is  for 
revenue  to  fulfill  general  economic  goals  at 
national  and  local  levels,  as  well  as  those 
needs  that  pertain  to  telecommunications. 
Historically,  traffic  imbalances  have  yielded  a 
net  inflow  of  hard  currency.  This  imbalance 
will  be  preserved  even  as  the  circuit  shortage 
is  relieved,  which  otherwise  should  make  it 
easier,  theoretically,  to  call  out  as  well  as 
in.  Russia  wi}l  probably  suppress  outgoing 
demand  in  favor  of  incoming  traffic,  or 
alternatively,  Russia  will  encourage  overlays  to 
enable  outgoing  collections  from  procuring 
customers  to  be  levied  in  dollars.  On  the 
Western  side,  the  cost  of  using  the 
international  circuit  will  rise;  an  improved 
service  will  legitimize  this  price  increase,  and 
Russia  will  earn  a  higher  percentage  of  hard 
currency  from  their  ventures.  Within  Russia, 
costs  to  the  customer  will  be  kept  at  a  minimum, 
as  the  government  wishes  to  keep  the  service 
affordable  to  the  general  public. 

In  the  new  climate,   business  dealings  are  less 
complicated    by    an    overtly    political  agenda, 
aside  from  the  pressure  placed  on  joint  ventures 
to    address    social    development    priorities  in 
designated  zones  whose  commercial  potential  may 
require  significant   lead  time  to  develop.  To 
offset  thxs  problem,   the  Russians  are  prepared 
to     offer     long-term     franchises     and  other 
concessions,  but  where  short-term  profits  are  at 
hand,  licenses  of  short  duration  are  normal.  An 
example  of  the  former  is  the  Cable  &  Wireless 
joint     venture.      Metropolitan  Communications 
Company,  which  operates  in  the  Western  Siberian 
region  of  Tyumen  and  the   "Golden  Ring"  around 
Moscow.    The  latter  is  typified  by  the  Sovintel 
venture    which    provides     international  voice 
services  primarily  to  hard  currency  hotels  and 
western   businesses.      Otherwise,    the  currency 
potential    in  major   traffic   corridors   is  such 
that    over    the    past    year,     the    emphasis  has 
shifted    from    centralized    structures  towards 
diversity    so    as    to    increase    the    sources  of 
foreign  earnings.    As  concerns  exclusivity,  the 
Russians  have   begun   to   realize   that  multiple 
gateways    may    bring    geometric     increases  in 
revenue.     In  the  Far  East,  for  example,  various 
sponsors    of    fibre    optic    networks    to  Korea, 
Japan,   and  beyond  are  under  consideration.  As 
long    as    telecommunication    is    regarded    as  a 
reliable  source  of  hard  currency,    however,  it 
will     be     difficult     to     develop     a  viable, 
comprehensive    strategy   for    structuring  joint 
ventures.        The    Russian    side    requires  sole 
possession  of  the  hard  currency  earnings  from 
international  activities. 

Given  all  of  the  changes,  the  role  of  project 
finance  will  be  the  key  to  investment. 
Utilizing  a  sort  of  nonrecourse  financing,  banks 
will  obtain  payments  through  the  enterprise's 
hard  currency  profits,  if  the  Republics  do  .ot 
pay  the  financiers  otherwise.  Other  related 
issues  include  privatization  and  a  new  pricing 
model.  All      depends,      however,      on  the 

macroeconomic  transformation  of  Russia  as  a 
whole,  including  the  construction  of  a 
convertible  currency  as  the  ultimate  measure  of 
asset  and  enterprise  value. 

7.      PRIVATIZATION  AND  CURRENCY  REFORMS 

As  the  USSR  disintegrated  into  its  sovereign 
Republics  partly  overseen  by  the  NIS,  so  the 
telecom  infrastructure  became  a  collection  of 
various  fragments  of  former  all -Union,  republic, 
and  local  oblast- level  ministries.  Conflicting 
and       parallel       interests       are       at  work 
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simultaneously,  and  many  developments  appear 
unplanned  and  ad  hoc.  It  is  not  always  clear  to 
whom  potential  foreign  investors  should  be 
talking,  or  who  owns  the  assets  in  question. 
Irrespective  of  what  may  emerge  on  a  cooperative 
basis,  Russia  has  initiated  substantive  measures 
with  broad  economic  impact  and  particular 
relevance  to  telecommunications.  These  measures 
include  the  recent  edicts  related  to  foreign 
exchange  and  privatization. 

Under  the  privatization  program,  both  the  public 
and  workers'  collectives  have  the  opportunity  to 
participate  in  the  ownership  of  large  companies, 
such  as  Intertelecom,  through  statutorily 
reserved  blocks  of  stock  (35  percent  for 
workers)  or  stock  vouchers  for  the  public. 
Managers  can  purchase  a  smaller  (5  per  cent) 
reserved  block.  A  controlling  block  will  be 
sold  through  tender  or  auction,  unless  the 
management  and  work  force  can  organize  a 
majority  purchase  at  a  price  set  b^*"  the 
privatization  authorities.  If  no  Russian  buyer 
can  be  found  for  control  of  the  existing 
nationwide  enterprise,  then  there  s  a 
theoretical  potential  for  break  up.  Conversely, 
there  is  the  possibility  that  the  telephone 
system  may  become  subsidiary  to  foreign 
investment.  Indeed,  recent  rulings  have  made  it 
clear  that  vouchers,  which  have  been  distributed 
to  Russian  citizens  for  use  in  the  purchase  of 
phones  in  privatized  entities,  may  be  sold 
secondarily  to  foreigners  of  "pooled"  in  managed 
investment  funds . 

With  respect  to  controlling  legal  standards, 
Russia  is  clearly  atteitpting  to  take  charge  of 
its  economic  destiny.  As  a  basic  element  of 
sovereignty,  the  November  1991  edict  governing 
the  liberalization  of  foreign  economic  activity 
establishes  the  primacy  of  Russian  currency. 
This  principle  is  intended  to  minimize  the  hard 
currency  exposure  of  telecommunication  and  other 
joint  ventures  to  local  service  organizations, 
thereby  conserving  foreign  exchange  for  the 
importation  of  Western  goods  and  services. 
Nonetheless,  local  jurisdictions  will 
undoxibtedly  press  for  a  stake  in  the  hard 
currency  earnings  derived  from  international 
foreign  exchange  settlements. 

Local  telephone  companies  will  be  limited, 
however,  in  their  purchase  of  foreign  exchange 
for  iitports,  as  it  is  fair  to  assume  a  serious 
deficit  of  foreign  exchange  reserves  until 
Russia  is  able  to  balance  its  foreign  trade, 
hence  there  will  be  limited  licensing.  The 
ultimate  regulations  may  iitpede  the  local 
telecos'  ability  to  overhaul  their  systems 
without  an  iirport  license  for  equipment  and 
services.  The  granting  of  such  licenses  may  be 
subject  to  uncertain  foreign  exchange 
availability  at  the  Central  Bank.  The  saving 
grace  may  be  that  telecoms  is  identified 
consistently  as  a  priority  sector;  it  may  be 
granted,  either  formally  or  informally,  special 
recognition  in  the  context  of  any  licensing 
regime . 

Perhaps  tensions  surrounding  the  currency 
restriction  on  local  operators  will  be  eased  by 
policies  to  link  all  joint  ventures  with  a 
social  iitprovement  mission  in  local  areas. 
Since  its  political  reorganization,  Russia  has 
begun  emphasizing  the  creation  of  "development 
zones."  Telecommunication  systems  for  such 
regions  are  being  initiated  through  joint 
ventures.  Recent  negotiations  with  the  Russian 
Ministry  of  Telecommunications  indicate  that, 
for  proposed  joint  ventures  seeking  a  long  term 
concession,  Russia  will  advocate  the  inclusion 
of  a  telecom  branch  to  a  targeted  development 
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1.  Abstract 


Summarizing  a  delphi  research  study,  forecasts  are  presented  on  quality  of  life, 
quality  of  work,  technology,  economics,  government,  regulation,  markets, 
corporations,  security,  education,  energy  and  the  environment. 


2.0  Executive  Summary 

This  research  project  was  recommended  by  the 
National  Engineering  Consortium's  executive 
council  members.  This  paper  is  condensed  from  the 
"Research  Study,  included  in  the  Consortium's 
publication,  "2021  AD:  Visions  of  the  Future". 

The  Consortium  has  an  ongoing  initiative,  "Creating 
Our  Common  Future",  consisting  of  research, 
cooperative  workshops,  and  symposia  such  as  2021 
AD,  TechNeeds  2000,  and  InfoVision. 

Recognizing  that  day-to-day  management  presents 
many  challenges,  often  distracting  from  developing 
and  focussing  on  a  longer  term  vision,  these 
executives  suggested  a  research  study  and 
symposium  to  help  them  look  into  the  future. 

By  looking  far  enough  ahead,  many  shorter  term 
constraints  are  removed  and  visions  of  the  future 
emerge.  What  might  the  future  hold  for  the 
communications  and  information  industry?  Will 
today's  impediments  still  exist?  What  will  the  world 
of  2021  AD  be  like? 

Why  30  years?  For  many  products,  30  years  is  about 
the  time  from  research  laboratory  to  broad 
marketplace  acceptance.  Touch  tone  deployment 
was  offered  to  the  marketplace  nearly  30  years  ago 
a)  i  today  has  over  80%  penetration.  Facsimile 
machines  and  VCRs  have  had  shorter  market 
penetration  cycles  but  their  underlying  technologies 
began  in  the  1950s. 

To  develop  forecasts  for  2021  AD:  Visions  of  the 
Future,  the  Consortium  invited  participation  of 
executives,  researchers  and  academics  who  are  very 
knowledgeable  in  the  communications  and 
information  fields.  An  extremely  competent  panel  of 
1 36  provided  the  forecasts. 

The  panel  developed  235  scenarios  of  the  future 
which  were  rated  as  to  the  likelihood  of  occurrence 
and  impact  on  world,  society  or  customers. 

The  experts  predict  improved  quality  of  life  and 
improved  quality  of  work.  Major  forces  forecasted 
include: 

2.1  Global:  World  Right  -  Area  Might. 

Communications  and  better  relations  between  world 
leaders  will  identify  and  focus  on  global  problems 


resulting  in  agreements,  regulations  and  laws. 
Regional  areas  will  develop  and  mature  including 
the  European  Economic  Community,  Pacific  Rim, 
North  America  and  potentially,  the  Middle  East  and 
South  America. 

2.2  Government:  Fiscal  Pain  -  Business  Gain. 

Dissatisfaction  with  U.S.  federal  government  and 
congressional  performance  will  result  in  required 
fiscal  resp)onsibility.  The  business  sector  will  be 
encouraged  to  develop  economic  resources  through 
relaxed  antitrust  laws  and  telecommunication 
regulations.  New  forms  of  pricing  and  open 
competition  will  stimulate  the  development  of 
products  and  services. 

2.3  Business:  Market  Needs  -  Corporate  Deeds. 

The  business  environment  will  be  more  competitive 
globally  with  highly  demanding  customers.  This  will 
force  corporations  to  become  market-driven  and 
think  globally  while  acting  locally.  Corporations  will 
develop  a  longer  term  focus  and  improve  their 
infrastructure.  Information  and  robotics  will  be 
widely  used  to  make  individual  custom  products 
efficient  to  manufacture.  Over  90%  of  the  Fortune 
500  companies  will  use  ISDN. 

2.4  Technology:  Person  Reach  -  People  Teach. 

Technology  will  permit  contact  with  a  person  via  a 
single  phone  number  anywhere,  anytime.  Home 
entertainment  systems  with  supercomputer  power 
linked  to  information  services  will  result  in  a 
blurring  of  highly-effective  entertainment  and 
education. 

2 .5  Quality  of  Life  -  Quality  of  Work. 

Improvements  in  lifestyle,  workstyle,  security, 
education,  environment,  energy  and 
communications/information  will  result  in  longer, 
more  productive,  and  stimulating  lives. 

3.0  The  World  of  1961 

To  achieve  a  perspective  of  2021  AD,  it  is  interesting 
to  look  back  thirty  years  to  1961.  What  was  the 
world  like?  What  were  promising  new 
developments?  Could  we  have  predicted  the  1S>91 
world?  Some  of  the  1961  statistics  provide 
interesting  insights. 
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In  the  U.S.,  first  class  letters  cost  4  cents  and 
engineering  graduates  enjoyed  hearty  $7,000  annual 
salaries.  Women  engineering  graduates  were  almost 
non-existent,  numbering  only  3  per  1000  graduates. 

Just  16  years  had  passed  since  the  end  of  World  War 
II.  The  rebuilding  of  Germany  and  Japan  was 
completed  but  neither  was  a  major  economic  power. 

Japan  had  a  breakeven  balance  of  trade  while  the 
U.S.  enjoyed  a  surplus  balance  of  $2.5  billion.  The 
beginnings  of  Japanese  automobile  and  consumer 
electronics  were  seen  throughout  the  world.  Small, 
uncomfortable,  low  quality  cars  and  transistor  radios 
offered  only  modest  competition  to  market 
dominant  U.S.  automotive  and  consumer  electronic 
companies. 

Germany  enjoyed  success  at  the  low  end  of  the 
automobile  market.  The  Volkswagon  "Beetle" 
costing  about  $2000  offered  reliable  transportation 
and  an  air  cooled  engine.  Americans  bought  the 
beetle  in  spite  of  its  origin  as  Hitler's  car  of  the 
people. 

Transistors  were  new  and  finding  applications  in 
consumer  and  industrial  products.  In  addition  to 
Japanese  transistor  radios,  Motorola  and  Philco 
introduced  transistorized  televisions.  Thus,  a  major 
technological  shift  began  reducing  size  and  cost  of 
consumer  electronics. 

Color  television  was  showing  slow  progress.  Only 
$100  million  was  spent  on  station  equipment  and 
color  televisions  in  1961.  Most  consumers  balked  at 
the  high  price  and  said  "who  needs  it". 

Television  cameras  and  recorders  were  very  large, 
restricting  use  to  studio  setting  and  requiring  high 
wattage  lighting.  Richard  Nixon's  perspiration 
during  the  television  debate  with  John  Kennedy  was 
attributed  to  these  hot  lights. 

Portable  camcorders  and  video  recorders  were  not 
yet  available.  Consumer  VCRs/camcorders  were 
products  that  would  probably  not  have  been 
predicted.  Of  course,  no  one  predicted  the 
sensational  success  of  walkman. 

Transistors  were  making  inroads  into  a  relatively 
new  area-digital  computers.  Some  research 
laboratories  were  developing  the  predecessors  to 
large  scale  integrated  circuits. 

The  National  Engineering  Consortium  held  the  1961 
National  Electronics  Conference  in  Chicago.  Many 
of  the  12,000  attendees  were  interested  in  a  variety 
of  papers  on  digital  computers. 

One  particularly  well  attended  session  discussed 
discrete  control  systems,  an  area  principally  donated 
by  analog  technology.  In  fact,  analog  and  digital 
computers  received  about  equal  emphasis. 

A  paper  was  presented  with  a  title  that  could  very 
well  be  billed  today:  Speech  Recognition  by  Neural 
Networks.  Also  a  new  field  called  Synnoetics 
attracted  capacity  attendance.  This  was  an  early 


discussion  of  the  current  artificial  intelligence/expert 
systems  area. 

At  a  plenary  session,  the  young  president  of 
Motorola,  Robert  Galvin,  spoke  of  the  need  for 
companies  to  expand  their  markets  globally.  How 
prophetic  these  words  were  is  clearly  seen  thirty 
years  later. 

In  lcx5king  into  the  future,  could  the  personal 
computer  have  been  forecast  in  1961?  It  was 
somewhat  uncertain  that  the  digital  computer  would 
have  such  far  reaching  applications  especially  in 
science  and  engineering. 

The  microcomputer,  required  technological 
developments  in  silicon  and  integrated  circuit 
technology,  computer  architectures  and  software. 
Entrepreneurial  startups  were  necessary  to  exploit 
the  personal  computer,  since  mainframe 
manufacturers  showed  little  interest.  Improvements 
in  disk  memory  and  a  wide  variety  of  applications 
software  were  key  ingredients. 

Competition  in  the  components  industry  including 
the  Far  East  was  necessary  to  fuel  rapid  development 
of  the  personal  computer.  All  of  these  ingredients 
were  necessary'  to  achieve  the  present  status  of  the 
personal  computer. 

Even  more  difficult  would  have  been  predicting  the 
AT&T  divestiture.  Of  the  events  prior  to  1961,  the 
Hush-A-Phone  case  was  most  telling.  An  FCC  ruling 
that  the  cup-shaped  mouthpiece  would  "harm  the 
network"  was  overruled  by  the  District  Court  of 
Appeals.  This  ruling  was  a  small  but  significant 
change  in  AT&T's  complete  hold  on  the  network. 
The  Hush-A-Phone  decision  was  soon  followed  by 
the  Carterfone  and  MCI  decisions. 

As  this  research  project  looks  to  2021  AD,  there  will 
be  many  factors  unseen  at  this  time  which  could 
have  even  more  significant  impact  than  the  personal 
computer  and  divestiture.  It  is  with  this  spirit  of 
venturing  into  the  unknown  that  we  assembled  the 
expert  panel  and  sought  collective  visions  of  2021 
AD. 

4.0  2021  AD  Study  -  An  Introduction 

The  National  Engineering  Consortium's  council  of 
executives  recommended  a  study  and  symposium  on 
the  future. 

A  30  year  time  frame  was  chosen  as  typical  from 
research  laboratory  to  broad  deployment  of  product. 
Touch  tone  telephone  service  was  at  the  research 
stage  in  the  1950s.  Today,  neariy  30  years  later, 
touch  tone  has  over  80%  telephone  subscriber 
penetration.  Both  black/white  and  color  televisions 
had  similar  penetration  patterns. 

Although  the  video  recorder  and  facsimile 
experienced  shorter  consumer  penetration  cycles, 
their  research  origins  were  in  the  1950s.  Today's 
research  may  result  in  sirr.ilar  new  products  in  2021 
AD. 

The  project  scope  looked  broadly  at  the 
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communications  and  Information  fields  including 
media,  broadcasting,  publishing,  newspaper, 
printing,  computer,  telecommunications  and 
semiconductors. 

Invitations  to  leading  corporations,  research 
laboratories  and  universities  sought  panel  memoers 
willing  to  participate  in  a  two  wave,  delphi-like 
research  project.  A  total  of  136  panel  members 
provided  thoughtful  contributions  to  the  study. 

The  first  wave  questionnaire  asked  seven  open  end 
questions: 

•  What  major  scientific  advances  do  you  fo  recast 
to  have  the  largest  impact  on  your  organization 
and  what  do  you  envision  the  impact  to  be? 

•  What  global  changes  and  or  events  do  you 
predict  and  what  will  be  their  impact? 

•  What  will  your  customer  of  2021  AD  be  like  and 
want? 

•  What  changes  do  you  envision  in  the 
competitive  environment? 

•  What  regulatory  or  government  changes  do  you 
envision  and  what  will  be  their  impact? 

•  What  changes  do  you  envision  in  your  industry's 
products  and  services? 

•  Other  changes  you  believe  important?  What 
major  events  do  you  see  as  possible  that  would 
significantly  alter  your  answers  to  prior 
questions? 

The  richness  of  the  responses  provided  the  basis  for 
the  second  wave  questionnaire.  A  total  of  235  future 
scenarios  were  developed  within  nine  categories: 

.  Applications 
.  Competition 
.  Corporation 
.  Customer 
.  Education 

.  Energy  and  Environment 
.  Government 
.  International 
.  Technical 

For  each  scenario,  panelists  were  asked  to  judge  the 
likelihood  of  occurrence  by  the  year  2021  AD 
together  with  the  impact  on  world,  society  or 
customers.  Comments  on  each  scenario  were 
solicited. 

Scenarios  were  plotted  on  a  likelihood/impact  grid 
for  each  of  the  nine  categories.  The  grid  axes  were 
the  mean  of  the  data  for  each  of  the  two 
coordinates. 


This  provided  four  quadrants: 


3  High  Impaci 
Low  Likelihood 

1  High  Impaci 
High  Likelihood 

4  Low  Impaci 
Low  Likelihood 

2  Low  Impaci 
High  Likehhood 

Quadrant  1  is  most  important  since  panelists  judged 
the  scenarios  both  higher  than  average  likelihood  of 
occurrence  and  impact.  Quadrant  2  also  was  higher 
than  average  likelihood  but  less  than  average  impact. 
The  high  impact  Quadrant  3  scenarios  were  judged 
to  have  lower  likelihood.  Finally,  Quadrant  4 
scenarios  were  rated  to  be  both  low  likelihood  and 
impact. 

Analysis  of  both  questionnaire  waves  and  their 
implications  produced  very  interesting  visions  of  the 
world  of  2021  AD. 

A  logical  model  was  developed  centered  on  the 
individual.  What  will  the  quality  of  life  and  quality  of 
work  be  30  years  from  now?  The  major  impacts  on 
the  individual  are  shown  in  below. 


QuaKtyofLife 
QuaMyofWoric 
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In  a  broader  framework,  society  will  have  macro- 
forces  which  are  reflected  in  the  following  model. 
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5.0  2021  AD  Macro-Forces 

Examining  each  element  of  the  Macro-Force  Model, 
the  major  impacts  forecast  by  the  panel  are  woven 
into  a  vision  of  2021  AD. 

5.1  Global:  World  Right  -  Area  Might 

The  global  forecast  for  2021  is  basically  upbeat. 
World  Right  presents  a  picture  of  improved 
relationships,  communications,  cooperation  and 
international  agreements.  Area  Might  forecasts 
world  economic  development  and  area 
development,  as  ideology  is  replaced  by  pragmatism. 

Communications  and  better  relations  between  world 
leaders  will  identify  and  focus  on  global  problems 
resulting  in  agreements,  regulations  and  laws. 
Regional  areas  will  develop  and  mature  including 
the  European  Economic  Community,  Pacific  Rim, 
North  America  and  potentially,  the  Middle  East  and 
South  America.  In  other  words,  global  competition 
and  alliances  vAW  be  less  on  a  country  basis  and 
more  on  an  area  basis. 

5.2  World  Right 

Leaders  of  major  countries  will  meet  frequently  to 
focus  on  world  wide  problems.  This 
communications  will  further  understanding  and 
prevent  major  conflicts. 

Global  warfare  will  not  have  occurred,  principally 
because  nations  and  leaders  communicate  more 
freely.  Also,  there  is  low  probability  that  a  war  will 
take  place  in  which  nuclear  arms  are  used.  In  short, 
warfare  will  be  localized  and  swiftly  contained 
similar  to  what  happened  in  the  recent  gulf  war. 

On  the  other  hand,  there  is  a  high  likelihood  that 
war  between  the  Arab  states  and  Israel  will  have 
occurred.  Such  a  conflict  will  involve  the  United 
States.  Panelists  from  outside  the  United  States  rated 
the  likelihood  and  impact  of  this  occurrence  highest, 
possibly  because  of  the  Iraq  invasion  of  Ku-vait  and 
the  formation  of  U.N.  Alliance. 

Increased  communications  will  highlight  disparities 
in  living  standards.  Countries  who  have  standards  of 


living  lower  than  the  aspirations  of  their 
populations  will  see  increased  national  tensions  and 
revolutions. 

Governments  will  find  it  more  difficult  to  maintain 
poor  standards  of  living  as  the  inexpensive  free  flow 
of  information  informs  both  their  populations  as 
well  as  overall  world  opinion.  Terrorism  will  most 
likely  continue  but  not  have  a  major  impact  on 
society. 

Nuclear,  biological  or  other  environmental  disasters 
will  become  more  important  to  the  nations  of  the 
world.  Global  regulations  and  laws  will  be 
developed  to  curb  future  disasters.  The  twenty  first 
century  will  be  preoccupied  with  protection  of  the 
environment  on  a  global  basis. 

Growing  world  populations  will  be  more 
concentrated  in  urban  settings.  Ten  cities  will  likely 
have  populations  in  access  of  20  million  and  an 
additional  ten  cities  will  have  10-20  million  people. 
Global  hub  cities  will  be  formed  for  the  free  flow  of 
products,  services,  money,  people  and  information. 
The  growing  world  population  will  result  in  major 
problems  in  the  food  supply  environment*.  Our 
panel  considered  this  trend  to  have  one  of  the 
highest  impacts  on  the  overall  world  society. 

5.3  Area  Might 

National  economies  will  depend  more  and  more  on 
interrelationships  with  other  countries  in  the  world. 
Over  the  next  thirty  years,  worldwide  markets  will  be 
more  open.  Reduced  trade  restrictions  and 
impediments  will  stimulate  trade  among  nations. 

The  world  will  be  united  into  specific  geographic 
areas  having  collaborative  relationships  similar  to 
the  European  Economic  Community,  iixamples 
include  Asia,  North  America,  and  possibly  Latin 
America  in  addition  to  1993  Europe. 

The  Pacific  Rim  is  seen  as  highest  likelihood  to 
become  a  major  political,  economic,  industrial  and 
cultural  power.  Within  Pacific  Rim  countries,  China 
is  unlikely  to  become  a  democratic  country. 

The  European  Economic  Community  will  continue 
to  unite  and  will  remove  nearly  all  transnational 
barriers.  The  EEC  will  have  a  common  currency 
which  will  further  trade  and  communications. 

The  remaining  western  European  countries  will  join 
the  EEC.  It  is  also  forecast  that  eastern  European 
countries  including  Russia  will  become  members. 

The  United  States,  Canada  and  Mexico  will  develop  a 
cooperative  consortium  to  compete  with  the 
European  Economic  Community  and  Pacific  Rim 
Consortium.  Within  the  world,  the  United  States 
will  continue  as  a  political  and  economic  power,  but 
its  leadership  role  will  be  shared  with  other 
superpowers. 

5.4  Government:  Fiscal  Pain  -  Business  Gain 

Dissatisfaction  with  U.S.  federal  government  and 
congressional  performance  will  result  in  required 
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fiscal  responsibility.  The  business  sector  will  be 
encouraged  to  develop  economic  resources  through 
realized  antitrust  laws  and  telecommunication 
regulations.  New  forms  of  pricing  and  open 
competition  will  stimulate  the  development  of 
product  and  services. 

5.5  Fiscal  Pain 

The  U.S.  government  will  undergo  substantial 
change  over  the  next  thirty  years.  Uck  of  leadership 
and  inability  to  curtail  massive  spending  will  trigger 
major  crises. 

As  Americans  become  more  dissatisfied  with  the 
federal  government  and  congress,  sweeping  changes 
will  occur.  Americans  will  demand  congressional 
term  limitations  and  more  accountability. 

Closely  linked  with  the  dissatisfaction  of  government 
will  be  a  rebellion  and  significant  change  in  the  U.S. 
legal  system.  The  large  burden  on  our  economy 
forced  by  legal  actions  and  liability  claims  will  be 
reduced. 

Americans  will  demand  forced  fiscal  responsibility 
from  congress.  Most  likely^  this  will  have  resulted 
from  the  U.S.  government's  inability  to  curtail 
spending.  Also,  U.S.  deficits  will  seriously  affect  both 
the  value  of  the  dollar  and  economic  stability. 

Citizens  will  have  to  pay  significantly  higher  taxes 
but  it  is  unlikely  that  the  U.S.  personal  tax  rate  will 
be  greater  than  sixty  percent. 

As  a  response  to  these  economic  pressures,  the 
United  States  will  emphasize  fiscal  policy  to  control 
the  economy,  industry  and  social  programs. 
Privatizing  government  functions  may  be  one  of  the 
answers.  Our  panel  predicts  that  the  U.S.  Post  Office 
will  have  been  privatized  by  2021  AD. 

The  United  States  will  become  much  more  socialized 
in  the  areas  of  medicine,  retirement  and  education. 
It  is  not  clear  how  the  economics  of  these  forecasts 
will  develop.  Potentially,  the  government  will  work 
more  closely  with  the  private  sector  in  cooperative 
social  ventures. 

5.6  Business  Gain 

As  the  global  market  place  becomes  more  of  a 
reality,  the  U.S.  government  will  recognize  that 
cooperation  between  corporations  will  be  vital  to 
market  success.  The  government  will  encourage 
intercompany  cooperation  to  achieve  global 
competitiveness. 

This  will  require  working  relationships  between 
competitors.  Anti-trust  laws  will  be  relaxed  so  that 
more  economic  power  can  be  applied  for  global 
competitiveness . 

Government  and  regulatory  bodies  will  also  realize 
the  importance  of  global  competitiveness  within  the 
information  industry.  A  new  Communications  Act 
will  have  been  enacted  providing  a  coherent  policy 
that  fosters  advances  in  all  aspects  of 
communications  services  and  products.  The  panel 
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did  not  foresee  a  new  federal  government  regulatory 
agency  for  the  telecommunications  industry. 

Overall,  a  more  cooperative  environment  between 
federal  government  and  industry  will  exist  because 
the  public  will  require  economic  gains  that  the 
government  is  unable  to  provide  except  through  the 
private  sector.  Also,  the  significant  financial 
pressures  facing  the  U.S.  budget  will  require  growth 
in  gross  national  product  to  generate  added  tax 
revenues  for  government  programs. 

5.7  Business:  Market  Needs  -  Corporate  Deeds 

The  business  environment  will  be  more  competitive 
globally  vAth  highly  demanding  customers.  This  will 
force  corporations  to  become  market-driven  and 
think  globally  while  acting  locally.  Corporations  will 
develop  a  longer  term  focus  and  improve  their 
infrastructures.  Information  and  robotics  will  be 
widely  used  to  make  individualized  custom  products 
efficient  to  manufacture.  Over  90%  of  the  Fortune 
500  companies  will  use  ISDN. 

5.8  iMarket  Needs 

The  customer  of  2021  will  be  more  demanding  and 
purchase  only  those  products  and  services  which 
effectively  meet  their  specific  needs.  Information 
and  communication  products  and  services  will  be 
much  more  readily  available  on  competitive 
offerings;  thus,  customers  will  purchase  the  best 
value. 

As  the  world  becomes  more  complex  and  a  broader 
range  of  products  are  offered,  emphasis  will  be  on 
simplifying  customer  choices  and  meeting  their 
needs. 

Publishers  and  information  providers  will  form 
alliances  to  serve  customer  needs.  Working 
agreements  between  cable,  satellite,  entertainment, 
publisher/information  providers  and  telephone 
companies  will  be  structured  to  offer  effective 
customer  delivery  of  products  and  services. 

Government  deregulation  and  subsequent  removal 
of  regional  holding  company  restrictions  will  permit 
both  competition  and  cooperation  between  major 
industry  groups. 

The  demand  and  competition  will  foster  continual 
updating  and  new  generations  of  products.  Product 
lifetimes  are  predicted  to  average  half  of  current 
lifetimes.  The  impact  on  the  corporate  research, 
development,  manufacruring  and  marketing  will  be 
significant. 

Companies  will  be  forced  to  develop  unique 
organizational  structures,  processes  and  market 
delivery  mechanisms  to  achieve  these  objectives.  A 
current  example  is  the  personal  computer  industry 
where  product  life  times  are  measured  from  months 
to  a  maximum  of  only  a  few  years. 

As  technology  becomes  increasingly  more  available 
to  all,  service  will  become  a  major  distinguishing 
feature  between  competitors.  Service  competition 
will  intensify.  Globally,  deregulation  and  open 
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markets  especially  within  trading  groups  will  mean 
that  the  safety  of  protected  home  markets  will  be 
significantly  lessened. 

Competition  will  be  on  a  worldwide  basis.  Market 
differences  between  nations  will  blur  due  to 
homogenization  of  cultures.  Art,  music, 
entertainment,  fashion  and  potentially  language  will 
become  similar  in  most  parts  of  the  industrialized 
world.  Even  lesser  developed  countries  will  have 
access  to  inexpensive  communications  and  begin 
emulating  the  western  way  of  life.  At  the  same  time, 
market  differences  within  a  nation  will  increase  as 
demographic  diversity  increases. 

This  will  result  in  products  and  services  that  will  be 
designed  globally  but  customized  locally.  Marketing, 
sales  and  services  will  still  be  major  local  issues  and 
of  more  importance  than  the  product. 

There  will  be  several  competitive  worldwide 
networks  with  interconnections  to  a  network  of 
networks.  Competition  between  the  networks  will 
be  fierce  with  commodity-like  pricing.  In  the 
information  industry,  significant  comp>etitive  trends 
will  result  from  cable,  telephone  and  broadcasting 
companies  all  competing  to  proviae  entertainment- 
information  services  to  the  home. 

5.9  Corporate  Deeds 

Global  competition  will  force  corporations  to 
assume  the  strategies  of  the  most  successful 
worldwide  companies.  Successful  U.S.  corporations 
will  emphasize  long  term  business  and  technical 
strategies  similar  to  Japanese  corporations.  The 
intense  concern  for  quarter-to-quarter  financial 
performance  will  be  lessened.  The  financial 
community  will  respect  md  economically  value 
corporations  maintaining  long  term  strategies. 

Regarding  corporate  structures,  the  panel  projected 
that  both  large  conglomerates  and  niche  market 
focused  corporations  will  compete  as  they  do  today. 
There  will  be  mergers,  restructuring  and 
acquisitions. 

Mergers  will  occur  between  cable  and  telephone 
companies.  At  least  two  of  the  regional  holding 
companies  will  be  merged  or  acquired.  The  high 
volume  printing  industry  will  incur  a  major 
shakeout  and  consolidation  of  companies. 

Independent  telephone  companies  will  continue  to 
be  acquired,  although  it  was  less  likely  that  these 
acquisitions  would  be  principally  by  regional 
holding  companies. 

Major  telecommunication  companies  will  not 
specialize  but  will  provide  broad  services  in  several 
of  the  following  areas:  local  exchange, 
interexchange,  customer  premise  equipment,  centra! 
office  equipment,  and  wireless. 

Today^s  emphasis  on  quality  will  result  in  most 
corporations  imbedding  total  quality  concepts 
throughout  their  organizations.  Quality  will  no 
longer  be  an  organizational  unit  but  rather  a  way  of 
life  for  all  employees. 


The  variety  of  products  and  services  available  will  be 
significant.  Through  distribution  channels, 
customers  will  be  able  to  select  products  customized 
to  their  individual  needs. 

Corporations  will  offer  both  custom  and 
customizable  products.  An  example  of  custom 
products  might  be  individually  styled 
newspaper/newsletter  for  specific  market  niches. 
Customizable  products  might  include  a  customer 
developed  newsletter  based  upon  the  person's 
current  and  changing  interests. 

Demographics  will  continue  to  put  a  premium  on 
human  resource  management.  The  work  force  will 
become  more  distributed  with  telecommuting  widely 
used. 

5.10  Techaology:  Person  Reach  -  People  Teach 

Technology  will  permit  contact  with  a  person  via  a 
single  phone  number  anywhere,  anytime.  Home 
entertainment  systems  with  supercomputer  power 
linked  to  information  services  will  result  in  a 
blurring  of  highly-effective  entertainment,  education 
and  communications. 

5.11  Person  Reach 

Customers  will  no  longer  be  bound  to  the  wireline 
network  as  they  are  today.  Wireless  personal 
communications  will  be  commonplace.  People  will 
be  able  to  be  reached  anywhere,  anytime. 

A  single  phone  number  will  be  assigned  to  a  person. 
Communications  will  shift  from  calling  a  place  to 
calling  a  person. 

This  easy  wireless  access  will  require  socially 
acceptable  methods  of  achieving  privacy.  Call 
screening,  redirection,  storage  and  answering  will  all 
be  part  of  personal  communications  systems. 

Personal  communicators  of  the  future  will  use 
computer  and  electronics  technologies  and  be  small 
in  size,  j>ossibly  wrist  watch  configurations.  The 
technologies  within  the  communicator  will  perform 
basic  communications  and  also  help  organize  and 
provide  information  in  harmony  with  the  network. 

Wireless  personal  communications  will  become  part 
of  worldwide  intelligent  networks  which  will 
maintain  person-location  data  bases.  Many  of  the 
services  desired  by  the  customer  will  be  made 
available  through  the  intelligence  in  the  network. 

Nearly  unlimited  personal  and  data  communications 
will  be  available  because  of  new  mo<lulation 
techniques  and  spectrum  allocations.  Also,  wireless 
access  to  local  area  networks  and  private  telephone 
exchanges  will  be  preferred. 

Improved  battery  performance  resulting  in  a  10-50 
times  increase  in  watt  hours  per  kilogram  will 
enable  smaller  portable  phones  with  longer 
communications  talk  time. 

Personal  communications  may  link  to  pocket  sized 
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computers  having  workstation  performance 
capabilities. 

5.12  People  Teach 

The  title  of  this  section  is  very  much  customer 
oriented  rather  than  technology  driven.  People 
Teach  was  chosen  since  our  panel  envisions  a 
substantially  different  home  communications 
environment  than  exists  today. 

Undoubtedly,  a  new  word  will  be  added  to  the 
English  language  which  defines  the  integration  of 
personal  computers,  communications  and 
entertainment  systems. 

These  systems  will  be  more  advanced  than  toda/s 
supercomputers.  Inexpensive,  multi-terabyte 
storage  will  permit  these  systems  to  store  extremely 
large  amounts  of  information. 

High  speed  data  transfer  to  these  mass  storage 
devices  will  permit  downloading  of  video,  audio  and 
multi-media  information.  Playback  by  consumers 
will  be  on  demand. 

Education  will  be  delivered  to  the  home. 
Communications  will  permit  interaction  between  a 
student  and  teacher,  other  classmates  or  computers. 

Panelists  from  telecommunications  companies 
forecasted  that  broadband  switching  and  delivery  of 
information  to  over  50  percent  of  the  households 
will  occur  by  2021. 

Customers  will  have  access  to  an  enormous  amount 
of  information.  Many  more  media  channels  will  be 
available  specializing  in  news,  sports,  comedy, 
cooking,  home  repair  and  a  variety  of  other  subjects. 

Newspapers  will  be  delivered  electronically  to  the 
home  in  printed  or  video  displayed  formats.  There 
will  be  a  blurring  between  entertainment  and 
information.  Interesting  and  entertaining  formats 
will  make  education  fun. 

People  will  communicate  with  their  home  systems  by 
voice.  The  new  home  systems  will  have  builtin 
information  agents  to  easily  find  specific  information 
and  handle  many  administrative  chores. 

A  majority  of  entertainment  and  information  usage 
will  be  when  the  customer  wants  it  as  to  opposed  to 
current  direct  broadcast  schedules.  People  will  be 
able  to  interact,  play,  communicate  and  have 
teleconferences  using  the  new  systems  coupled  to 
broadband  networks. 

Information  will  be  easily  available  anywhere  at 
anytime  much  like  electric  power  and  dial  tone  are 
today.  Customers  obtain  customized  information, 
sophisticated  analysis  and  fast  answers  to  questions. 

Throughout  the  U.S.  people  will  communicate  by 
real  time  video. 

New  compute r/communications/entertainmcnt 
systems  will  have  life  sized  video  displays  which  will 
be  flat,  picture-like  and  three  dimensional.  These 


new  displays  will  be  the  next  generation  after  high 
definition  television. 

5.13  Quality  of  Life  -  Quality  of  Work. 

The  hub  of  the  macro-force  model  is  quality  of  life  - 
quality  of  work.  Improvements  in  lifestyle, 
workstyle,  security,  education,  environment,  energy 
and  communications/information  will  result  in 
longer,  more  productive,  and  stimulating  lives.  The 
following  is  the  quality  of  life  ~  quality  of  work 
model: 


Quality  ofLHe 
Quality  of  Woffc 

Lifestyle 


Security 


5.14  lifestyle 

Aspects  of  lifestyle  were  discussed  in  the  section: 
Person  Reach  -  People  Teach.  Technologies  will 
play  an  important  role  in  communicating,  educating 
and  enriching  lives. 

In  the  year  2021  AD,  life  expectancy  will  be 
substantially  higher  than  it  is  today.  Medical 
research  will  have  made  major  strides.  Diseases 
faced  by  the  population  today  will  be  of  lesser 
impact.  Devices  will  be  implanted  in  the  body  to 
help  provide  medical  diagnosis.  Electrical 
stimulations  of  auditory  nerves  will  allow  many 
hearing  impaired  people  to  hear. 

The  increasing  life  expectancy  will  present  economic 
challenges.  Needs-based  social  retirement  programs 
will  be  in  existence.  Other  social  institutions  may  be 
organized  to  serve  the  aging  population.  There  may 
be  a  return  to  the  extended  family  unit,  possibly  by 
adult  children  returning  home  to  live  with  their 
affluent  parents. 

Of  high  impact  but  judged  50  percent  likely  is  the 
demographic  shift,  where  the  proportion  of  U.S. 
middle  class  will  shrink  with  growth  in  both  rich  and 
poor  population  segments.  This  scenario  would 
result  in  the  U.S.  population  becoming  more  "have 
and  have  not.'' 

The  population  will  be  more  computer  literate  and 
reasonably  comfortable  with  information 
technology.  Technology  will  interface  more  easily 
with  people  so  that  a  comfortable  relationship  will 
exist  between  persons  and  their  machines. 
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People  will  value  services  that  simplify  their  lives. 
Technology  will  be  an  important  supporting 
resource.  People  will  request  information  in  voice, 
written,  graphical  and  video  forms. 

Talking  to  the  intelligent  agent  (computer  valets) 
within  home  systems  will  be  much  the  dealing  with  a 
trusted  assistant  who  can  help  in  many  ways. 

Barriers  of  language  communications  will  be 
reduced  as  automated  translation  systems  become  a 
reality.  Communications  will  be  voice-to<omputer- 
to-voice  translation. 

The  pervasive  amount  and  depth  of  information  will 
make  privacy  and  security  important  issucs.  laws 
will  be  enacted  with  strict  penalties. 

Personal  communications  will  permit  private  times 
during  which  contact  with  other  persons  will  be 
conducted  effectively  through  screening  and 
messaging. 

5.15  Workstyle 

The  work  environment  of  2021  will  change  from 
today.  Competition  for  highly  skilled  employees  will 
become  more  intense.  Companies  will  value  their 
employees  more.  Increased  training,  education, 
security  and  incentives  will  be  more  commonplace 
than  today. 

Lower  level  supervisory  and  managerial  jobs  will 
change.  Computer  technologies  will  replace  many 
of  the  functions.  These  management  levels  will 
emphasize  employee  and  customer  relationships 
rather  than  information  handling  and  processing. 

Intelligent  systems  will  offer  support  to  management 
at  all  levels.  This  capability  will  make  analysis,  risk 
assessment  and  decision  making  much  more 
computer  assisted  than  today. 

Training  will  be  very  important.  The  accelerated 
pace  of  business,  changing  technologies  and  global 
competition  will  require  a  commitment  by 
corporations  and  employees  to  lifelong  learning. 

Employees  will  work  about  the  same  number  of 
hours  per  week  as  they  do  today.  The  most  dramatic 
change  will  be  where  they  will  work. 

Corporations  will  encourage  telecommuting  or 
distributed  office  environments.  Work  at  home  will 
increase  for  many  people  especially  those  in  the 
creative  and  external  contact  segment  parts  of  the 
business.  Effective  person-to-person 
communications  including  tebconferencing  will 
enhance  work-at-home  environments. 

Engineers  will  perform  design  functions  utilizing 
home  work  stations  and  telecommunications. 
Senrice  representatives  will  effectively  interact  with 
customers  using  corporate  data  bases. 

There  also  may  be  work  centers  geographically 
dispersed  in  communities.  Employees  will  work  in 
small  group  environments. 
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5.16  Security  -  Economic  and  Personal 

By  valuing  employees  more,  corporations  will  be 
increasingly  concerned  about  their  security. 
Retirement  plans  will  become  more  important. 

As  the  government  restructures  social  retirement 
programs,  individuals  will  have  to  plan  one  or  more 
careers  so  that  they  might  have  sufficient  lifetime 
incomes. 

Although  taxes  will  most  likely  increase,  they  will  be 
at  manageable  levels.  Government  programs  to 
encourage  retirement  savings  will  be  necessary  to 
shift  the  economic  burden  from  federal  to  personal 
retirement  programs. 

Additional  government  social  programs  will  be 
needs  based.  It  will  become  evident  that  the 
government  is  unable  to  solve  many  of  the  country's 
social  problems.  Local  community  groups  and 
corporations  will  tackle  problems  such  as  education 
and  social  services. 

Privacy  and  security  will  be  further  facilitated 
through  the  wide  use  of  physiological  identification 
technologies  including  fingerprints,  voice  or  retina. 
A  variety  of  security  systems  will  be  available  for  both 
personal  and  home  use. 

5.17  Environment  -  Energy 

Over  the  next  thirty  years,  there  will  be  increasing 
concern  about  energy  and  the  environment. 

The  growing  world  population  will  result  in  major 
environmental  problems.  Even  in  countries  having 
lesser  population  growth  rates,  risk  management, 
pollution  and  other  environmental  effects  must  be 
handled. 

The  U.S.  government  will  have  enacted  la%vs 
specifying  a  variety  of  environmental  actions.  These 
will  affect  corporations  and  consumers. 

Concerns  about  the  environment  will  result  in  a 
wide  variety  of  programs.  Conservration,  recycling 
and  environmental  controls  will  be  effected  in 
industrialized  countries.  As  problems  become  more 
global,  third  world  nations  will  follow. 

Manufacturers  will  emphasize  products  and 
packaging  which  will  minimize  environmental 
effects.  Most  products  and  packaging  will  be 
biodegradable.  Over  50  percent  of  products  and 
packaging  will  be  recycled. 

The  panel  forecasts  a  serious  oil  crisis  which  will 
accelerate  the  further  development  and 
implementation  of  alternate  energy  sources. 
Potentially  a  major  redirection  towards  solar, 
nuclear  and  electric  power  will  occur.  Electric 
vehicles  will  be  commonly  used.  We  believe  this 
forecast  may  have  been  influenced  by  the  gulf  crisis 
at  the  time  of  study. 

5.18  Education 

The  quality  of  the  U.S.  kindergarten  through  twelfth 
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grade  education  system  will  still  not  be  world  class 
in  2021  AD.  The  panel  forecasts  that  there  is  less 
than  50  percent  likelihood  that  the  U.S.  K-12  system 
will  be  one  of  the  best  in  the  world.  The  present 
education  system  will  probably  fail  in  its  attempts  to 
improve  K-12  education. 

Private  initiatives  offer  the  best  hope  to  improve 
elementary  and  secondary  schools.  Local  citizens, 
corporations,  businesses,  and  professional 
organizations  will  work  together  on  this  critical 
national  problem. 

Most  states  will  require  K-12  teacher  certification. 
Good  teachers  will  be  recognized  and  rewarded. 

There  is  greater  than  50  percent  likelihood  that 
students  and  parents  will  be  able  to  choose  their 
public  K-12  schools.  Competition  for  students  will 
foster  improved  education. 

Electronic  technology  will  be  increasingly  important 
in  improving  educational  environments. 
Communications  and  computer  systems  will  be 
widely  used  in  schools.  Teachers  will  guide  multi- 
media learning  experiences. 

There  will  be  a  blurring  between  entertainment  and 
education.  Information  technology  will  present 
learning  environments  that  will  be  both  effective  and 
fun. 

Since  over  50  percent  of  the  U.S.  households  will 
have  computer-communications  systems,  education 
in  the  home  will  be  an  extension  of  the  school 
experience. 

Simpler  methods  of  video  publishing  will  encourage 
entrepreneurs  to  offer  learning  information 
products.  There  may  well  be  a  similar  phenomenon 
in  multi-media  learning  products  as  exists  today  in 
computer  games. 

Students  will  be  encouraged  to  enjoy  group 
communications  as  well  as  person-to-person 
through  life  sized  wall  video  displays. 

5.19  Communications  and  Information 

Under  Macro  forces:  Person  Reach  -  People  Teach, 
many  of  the  technology  trends  applied  to  Quality  of 
Life  -  Quality  of  Work  were  explored.  Impacts  on 
persons,  families  and  society  beyond  the  technology 
will  be  very  significant. 

The  ability  for  a  person  to  be  always  in  contact 
through  personal  communications  has  simple  but 
very  significant  ramifications.  Contacts  and  actions 
can  be  handled  whenevier  a  person  feels  so  inclined. 
These  contacts  do  not  have  to  be  person-to-person. 
They  could  very  well  be  person  to  messaging  centers 
or  to  an  intelligent  agent  for  handling. 

Even  when  a  person  desires  privacy,  a  person  could 
be  reached  by  loved  ones  and  professional 
colleagues.  Alerts  would  occur  in  case  of  an 
emergency.  Timely  interactions  will  improve  both 
the  quality  of  life  and  quality  of  work.  Decision 
making  will  be  easier  and  relationships  between 


people  will  be  improved. 

Within  home  environments,  artificial  intelligence, 
fuzzy  logic  and  advanced  sensors  will  detect 
abnormal  operation,  diagnose  and  cause  repair  of 
most  home  products. 

The  captivating  computer-communicat ions- 
entertainment  systems  described  before  will  be  a 
focus  for  a  rich  set  of  interactions  and  services. 

Entertainment  and  education  will  be  blurred  in  the 
future.  Many  opportunities  will  be  available  to  play, 
learn  and  create. 

Interactions  between  individuals  or  groups  will  be 
commonplace.  Electronic  family  gatherings  will 
occur  to  share  experiences  and  see  each  other. 
Competitive  games  such  as  bridge  may  very  well  be 
played  among  four  people  in  remote  locations. 

The  drudgery  of  food  shopping  will  be  handled  by 
the  intelligent  agent.  Just  in  time  delivery  of 
groceries  will  minimize  home  stciage  and  inventory 
costs. 

Since  corporations  will  have  to  adjust  to  this  new 
environment,  focused  marketing  will  emphasize 
effective  techniques.  Direct  marketing  will  present 
products  and  services  not  only  to  people  but  also  to 
intelligent  agents.  The  agent  may  well  screen 
offering  sand  make  known  only  those  that  have 
possible  interest. 

All  of  these  impacts  on  quality  of  life  are  possible. 
There  may  well  be  other,  even  more  powerful 
opjxjrtunities.  As  the  macro-forces  of  economics 
and  deregulation  permit  increased  competition  in 
the  information  field  a  large  variety  of  affordable 
services  will  be  available. 

Since  the  presentation  of  information  on  demand  is 
so  new,  the  specific  roles  of  advertisers,  suppliers 
and  consumers  have  yet  to  be  established.  Pricing 
levels  will  change  radically  as  marketing  learns  more 
about  consumer  price  elasticity.  Also,  competition 
will  drive  prices  close  to  costs. 

Principal  Investigators 

Jagdish  N.  Sheth,  Charles  H.  Kellstadt,  Professor  of 
Marketing,  Emory  Business  School,  Emory  University 

Robert  M.  Janowiak,  Executive  Director,  National 
Engineering  Consortium. 

The  Principal  Investigators  thank  the  136 
participants  who  developed  and  evaluated  the  235 
scenarios.  Their  insights  and  visions  provided  the 
rich  forecast  presented  in  2021  AD:  The  Research 
Study. 
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1 .  ABSTRACT 


Trans-Pacific   telecommunications   is   growing  at   a   rapid  rate, 
with    the   development   of  both    Satellite   and    Submarine   Cable  Systems. 
However,    few  of    the   Pacific    Islands   have   derived   real   benefits.  This 
paper   reviews    the    issues   involved,   both   technical   and   societal,  and 
considers    the   basis   on   which   a    regional    strategy  could   be  developed. 


2.  INTRODUCTION 

2  ,  1      SCOPE  OF  PAPER 

This  paper  considers  the  way  in  which  strategic 
thinking  can  be  applied  to  the  development  of 
communications  in  the  Pacific  Region,     In  part- 
icular it  looks  at  some  of  the  issues  relating 
to  the  Pacific  Island  states,  both  with  regard 
to  the  rapid  development  of  technology  and  to 
infrastructure  requirements. 

The  paper  considers  the  particular  needs  of  the 
islands,  with  special  consideration  of  their 
size  and  geographical  remoteness.     This  is  also 
set  against  the  requirements  of  the  region  as  a 
whole . 

Effective  strategy  should  be  closely  tied  into 
action  and  the  need  to  further  develop  technology 
and  to  provide  adequate  resourcing  is  examined. 

2,2      PACIFIC  ISLANDS 

The  precise  definition  of  the  extent  of  the 
Pacific  Region  and  hence  the  number  of  Pacific 
Islands  varies  from  one  authority  to  another. 
Table  I  lists  the  islands  which  have  been  the 
primary  focus  of  this  paper. 

Seven  of  these  island  groups  -  Fiji,  Kiribati, 
Marshall  Islands,  Solomon  Islands,  Tonga,  Vanuatu 
and  Western  Samoa  are  Pacific  Island  member 
countries  of  the  World  Bank,     The  Bank  noted  (1) 
that  the  average  growth  rate  of  these  countries 
was  lower  than  other  comparable  countries  and 
that  their  substantial  growth  potential  was  not 
being  achieved.     Four  reasons  were  put  forward 
as  impediments  to  growth: 

*  Natural  Disasters 

*  Political  issues  (in  some  countries) 

*  Concentration  on  building  economic  and 
social  infrastructure 

*  Lack  of  private  sector  investment 

Whilst  most  of  the  Pacific  Islands  arc 


independent,  a  number  prefer  to  remain  as 
dependencies,     Tokelau  is  one  and  is  currently 
debating  its  position.    One  factor  is  that  of 
aid  packages  (2)  -  a  key  component  in  the  economy 
of  many  of  the  Pacific  Islands. 

2.3      TECHNOLOGY  ISSUES 

The  development  of  new  telecommunication  systems 
is  primarily  targetted  at  large  users  having 
complex  operational  requirements.  Economically 
their  complexity  and  high  development  costs  can 
be  justified  by  increased  capacity.     This  means 
that  the  cost  per  circuit  actually  reduces  in 
real  terms.     Submarine  Cable  Systems  are  a  good 
example  of  this.     In  1983  ANZCAN  represented  the 
latest  (analogue)   technology.     Now  current 
systems  such  as  NPC  (using  fibre  optics)  offer 
capacity  over  an  order  of  magnitude  greater. 
Costs  have  not  increased  by  anything  approaching 
this  level.     For  the  future  systems  with  substan- 
tially greater  capacity  are  in  development. 

However,  when  considering  a  Pacific  Island  with 
even  a  population  of,  say,  100,000,  these 
capacities  are  irrelevant  (NPC  can  provide  around 
8,000  circuits  per  fibre).     Special  developments 
to  meet  the  particular  requirements  of  the 
Pacific  Islands  are,  however,  impractical  from  a 
manufacturers  viewpoint  as  such  systems  would 
have  to  bear  an  unreasonable  R&D  conponent  in  the 
final  equipment  price. 

2. A      SOCIETAL  ISSUES 

If  the  Pacific  Islands  are  to  keep  in  step  with 
the  rest  of  the  region  then  continuing  investment 
will  be  needed  to  maintain  that  position. 
Failure  will  result  in  a  widening  gap.     The  real 
issue  for  communications  development  is  firstly 
how  that  development  can  be  co-ordinated  across  a 
number  of  independent  countries  and  secondly,  how 
it  can  be  supported  in  financial  and  political 
terms.     The  AcapuIco  Declaration  (3)  covering 
Latin  America  and  the  Caribbean  demonstrates  one 
pattern  -  through  national  objective  setting. 

One  factor  that  should  not  be  forgotten 

is   that    improved   communications   may  not 
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No   of  Islands 

Popu 1 a  t  i  on  | 

American  Somoa 

US  unincorporated  T 

7 

36,260 

Cook  Islands 

NZ   self-governing  T 

1  2 

17,185 

Easter  Island 

Chile 

1 

2  ,060 

Fiji 

Repub lie 

1  10 

727 , 104 

French  Polynesia 

French 

30 

188, 814 

Galapagos  Islands 

Ecuador 

6 

7,994 

Guam 

US  unincorporated  T 

1 

1 30 ,400 

Hawa  i  i 

USA 

7 

1,053,900 

Kiribati 

Repub 1 i  c 

21 

63 , 883 

Marshall  Islands 

Repub lie 

12 

43,755 

N  iue 

New  Zealand 

1 

2  ,  531 

New  Caledonia 

French 

6 

164,173 

Nauru 

Repub lie 

1 

8,  100 

Northern  Marianas 

Independent   -  US  T 

16 

20,591 

Pa  lau 

US   Trust  Territory 

26 

14  ,  106 

Pitcairn  Island 

British 

1 

54 

Solomon  Islands 

C  f\  n  <z  t  1  fiif  1  onpl 

Mona  rchv 

20 

285 , 796 

States  of  Micronesia 
Toke lau 

Fede ra t  ion 

607 

86,094 

NZ 

3 

1  ,  690 

Tonga 

K  i ngd om 

169 

95 , 200 

Tuvalu 

Independent 

ft     9  9  Q 

Vanua  t  u 

Republ ic 

80 

142, 630 

Wallis   and  Futuna 

French 

2 

15,400 

Western  Samoa 

Independent 

4 

163,000 

N.B.  1.    No  of  islands  indicates  populated  islands 

2.  T  is  abbreviation  for  Territory 

3.  All  information  is  indicative  only 

TABLE  1:     Profile  of  Pacific  Island  Countries 


be   universally  welcomed!      The   main  con- 
concern  is  that  of  the  smaller  and  remoter  areas 
who  consider  that  good  communications  will  lead 
to  greater,  but  remote,  bureaucracy.     The  place 
of  the  subsistence  sector  is  important  in  many 
of  the  islands,  indeed  a  study  (4)  of  this 
sector  in  Tuvalu,  the  Solomon  Islands,  Kiribati, 
Western  Samoa  and  the  Federated  States  of 
Micronesia  indicated  that  50  to  80  per  cent  of 
the  population  still  get  a  major  part  of  their 
basic  need  from  non-raonetary  subsistence.  In 
these  areas  it  is  perhaps  worth  emphasising  the 
other  benefits  that  telecommunications  can  bring 
such  as  facilitating  improved  health  and  educa- 
tional services. 

3.    TECBWICAL  IMHOVATION 


3.1    MIXED  TECHNOLOGIES 

In  considering  the  development  of  telecommuni- 
cations technology  it  is  important  to  recognise 
the  fact  that  almost  all  systems  will  comprise 
a  mixture  of  both  technology  and  standards. 


Currently  both  analogue  and  digital  transmission 
systems  frequently  co-exist.     In  the  area  of 
switching  various  technologies  are  likely  to  be 
utilised  and  a  variety  of  inter-exchange  signal- 
ling protocols  implemented.     Whilst  these  items 
are  under  the  ccrtrol  of  the  local  administra- 
tion the  interface  with  International  Circuits 
will  not  be  and  in  terrritories  with  small  pop- 
ulations this  is  a  more  dominant  factor  than  in 
most  of  the  world. 

An  additional  issue  is  the  use  of  radio  systems 
reaching  the  further,  and  less  populated, 
islands  and  which  can  inhibit  their  integration 
into  the  global  village  concept. 

3.2    SATELLITE  SYSTEMS 

The  development  of  satellite  systems  for  the 
region  is  discussed  in  detail  elsewhere.  Such 
systems  are  becoming  increasingly  appropriate 
as  the  cost  and  size  of  earth  terminals  decrease 
whilst  ease  of  use  increases. 

Communications  is  not  limited  to  voice  contact 
but  can  bp  extended  to  a  wide  range  of  appli- 
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cations  and  it  is  possibly  this  area  that  offers 
the  most  interesting  possibilities.  PEACESAT 
^^an-Pacific  Mucation  ^nd  Communication 
Experiments  using  Satellites,  a  joint  project 
between  the  University  of  Hawaii  and  NASA  is  an 
example  of  the  potential  for  such  systems. 

However  it  must  be  recognised  that,  even  by 
satellite  coverage  standards,  the  Pacific  is  a 
vast  region    and  providing  services  targetted 
solely  at  the  Pacific  Island  countries  is  not 
likely  to  be  a  self-financing  operation.  Thus 
Pacific  Rim  countries  are  likely  to  continue 
as  prime  instigators  of  projects. 

3.3     SUBMARINE  CABLE  SYSTEMS 

Over  recent  years  dramatic  strides  have  been  made 
in  the  development  of  long-haul  systems  moving 
to  fibre-optic  systems  using,   for  current  systems, 
regenerative  repeaters  but  with  optical  ampli- 
fiers being  in  the  advanced  state  of  development 
for  trans-oceanic  systems  and  with  more  advanced 
devices  in  the  research  phase.     However  the  main 
effort  is  focussed  on  increasing  capacity  per 
fibre  for  long-haul  systems.     This  has  resulted 
in  the  cable  capacity  within  the  Pacific  being 
the  prerogative  of  the  Pacific  Rim  nations,  with 
cables  being  routed  directly  across  the  Pacific. 
The  primary  reason  for  the  direct  routing  is  that 
the  cables  are  most  at  risk  of  damage  in  shallow 
water  where  there  is  a  risk  of  damage  from  fish- 
ing activity  and  at  landing  points. 

The  use  of  unrepeatered  cables  is  becoming  more 
attractive  as  spans  are  gradually  increasing. 
This  approach  to  linking  island  chains  is  also 
more  practical  with  the  development  of  synchron- 
ous technology  as  'rings'  and  'drop  and  insert' 
facilities  are  available  with  little  extra 
complexity.     However  more  studies  are  needed 
before  such  schemes  can  proceed. 

3.4    RADIO  SYSTEMS 

The  use  of  radio  systems  is  widely  used  for 
communication  in  the  region  and  covers  a  range 
of  systems. 

Microwave  systems  can  provide  'backbone'  links 
between  fairly  close  islands.     As  they  are 
effectively  Line  of  Sight  systems  they  are  more 
suited  to  use  in  the  mountainous  islands,  rather 
than  atolls  where  range  will  be  more  restricted. 
As  with  other  frquency  bands,  the  propagation 
characteristics  need  local  survey  as  the  Region 
does  have  some  anomalies. 

HF  communication  can  provide  fairly  reliable 
medium  to  long  distance  communications  but  with 
restricted  channel  capacity .     However  it  does 
give  low  cost  linkages  to  remote  areas. 

Potentially  there  are  a  range  of  new  techniques 
that  could  be  investigated  in  the  Region.  The 
pressure  on  bandwidth  that  exists  in  most  of  tho 
world  is  much  more  relaxed.     Therefore  studies 
could  be  carried  out  into  the  use  of  various 
forms  of  digitally  based  radios. 


3.5      SYNCHRONOUS    SYSTEMS  AND  STANDARDS 

Within  the  telecommunications  world  there  are 
effectively  3  groupings,  European,  North 
American  and  Japanese .     Each  has  an  interest  in 
the  Pacific.     The  latest  set  of  standards  for 
telecommunications  transmission  were  published 
by  CCITT  in  1989  as  G.707,  G.708  and  G.709  and 
are  known  as  the  Synchronous  Digital  Hierarchy 
(SDH).     In  North  America  ANSI  published  its 
SONET  standards  which  are  compatible  with  SDH. 
Variations  still  exist  at  the  lower  levels  but 
mapping  to  higher  levels  can,  in  theory,  be 
mixed . 

Synchronous  sys tems  are  des igned  to  accept 
existing,  plesiochronous ,  interfaces  and  will 
support  future  services  such  Asynchronous 
Transfer  Mode  (ATM),  Broadband  ISDN  and  Metro- 
politan Area  Networks  (MAN).     However  the  main 
benefit  is  that  it  is  possible  to  extract  and /or 
insert  part  of  the  capacity  without  having  to 
demultiplex  the  whole.     In  addition  a  degree  of 
network  management  functionality  is  integral  to 
the  system  and  this  permits  the  systems  to  be 
designed  with  inbuilt  and  automatic  protection. 

The  impact  of  this  technology  is  of  mixed 
advantage  to  the  island  nations.     On  the  credit 
side  is  the  fact  that  it  is  possible  to  conceive 
of  networks  embrac ing  many  islands ,  provid ing 
rout ings  over  satellite,  submar ine  cables  and 
radio ,  being  remotely  managed  and  providing 
resilient  services.     On  the  debit  side  is  the 
problem  that  probably  no  one  country  on  its  own 
would  be  able  to  justify  such  a  scheme  purely 
for  its  own  needs  (this  is  based  on  the  traffic 
needs  that  can  be  deduced  from  Table  1).  A 
solution  depends  on  a  co-operative  venture  as  is 
discussed  later . 

3.6    NETWORK  MANAGEMENT 

Modern  equipment  is  both  complex  and  reliable. 
The  inbuilt  facilities  of  SDH  further  mean  that 
if  a  fault  occurs  then  there  is  a  high  probabil- 
ity that  it  will  be  automa t ical ly  recovered  .  In 
such  circumstances  Network  Management  providing 
a  friendly  user  interface  to  the  system  is 
essen t  ial . 

Definitions  of  network  tiers  within  a  Pacific 
Island  country  will  be  on  a  different  basis  to 
that  normally  considered.     From  a  pure  network- 
ing viewpoint  it  could  be  advantageous  to  treat 
the  entire  grouping  of  the  Islands  as  a  single 
entity.     As  will  be  seen  from  Table  1,  the 
population  and  hence  traffic  levels  could  be 
readily  accommodated  in  this  manner.  However 
the  implications  on  sovereignty  of  the  nations 
is  cons  1 derable . 

A  factor  that  impacts  on  this  area  is  the 
possibility  of  utilising  the  regional  network 
for  enhanced  services  as  is  discussed  later. 
Network  management  is  by  no  means  mature  and  the 
issues  of  managing  global  networks  are  by  no 
means  insignificant.     Even  managing  a  corporate 
network  across  a  number  of  countries  gives  rise 
to  a  number  of  challenges  (5).     To  manage  a 
Pacific  wide  network  with  interfaces  to  the 
Pacific  Rim  countries  is  even  more  demanding. 
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4.      DEVELOPMENT  OF  IHFRASTRDCTDRE 
4.1      THE  NEED 

In   considering   the   requirements  for 
telecommunications   the  most  frequent 
basis   is   to   take   existing  usage  and  to 
project   future     demand    from   this.  This 
forms   a  reasonable   assumption   for  the 
situations  where   services   and  facilities 
remain  at   similar   levels.      However  when 
a   significant   change   occurs   then  demand 
increases  by  a   step  and   growth  continues 
from   this   new  base.      The    introduction  of 
direct  dialling   is   a   good  example. 

An   alternative   approach   is   to   look  at 
the   areas   where    telecommunications  can 
be   developed    in   a  wider   sphere.      This  is 
effectively   exploring   the  possible 
discontinuities    in  demand    for  capacity 
and   consideration    is   given    in    the  follow- 
ing paragraphs    to   applications  benefit- 
ing  the   region   as   a  whole.  The 
rationale   behind   this   approach   is  that 
traffic   originating   from   person  to 
person   calls    is    limited   by    the  popula- 
tion whereas   other   applications  have 
effectively   no    limit   on    their  requirement 
for  c  apac  i  ty . 

4.2     WEATHER  FORECASTING 

The   issue   of  weather   forecasting  has 
received   an   added    impetus   with  the 
debates  on   global  warming.      Three  areas 
can  be    identified   as   being  pertinent: 

*  Improved   Regional  forecasts 

*  Monitoring   of   global   warming  factors 

*  Monitoring    the    impact   of  regional 
weather   on    the    rest   of    the  world 

The    impact   of   severe   storms   on   low  lying 
atolls  can   be  devastating.  Substantial 
damage   to  other    islands   also  occurs  from 
time   to    time   plus    the   effect   on  those 
involved    in    fishing  and  transport 
between    islands.      Provision   of  a  weather 
forecasting   system   of   the  sophistication 
of   those   in   Europe   or  many  other  parts 
of   the  world   will   be   a   complex   task  but 
may  well   be   achieved,    especially   in  view 
of   the   following  factors. 

The   recent,   high   profile,  international 
gathering  on  climate   change   and  global 
warming  has  had  a  major    impact  on  thought 
across  the  world.    Within  the  Pacific  this  has 
an  importance  on  two  fronts.     Firstly  some  of 
the  predictions  indicate  that  global  warming 
could  result  in  a  number  of  atolls,  including 
Tokelau  (3),  becoming  permanently  submerged. 
This  moves  the  issue  from  the  academic  to  the 
practical!     The  second  area  is  the  value  of 
measurements  in  the  Pacific  where  it  is  possible 
to  make  measurements  unimpeded  by  industrial 
pollution . 

Weather  is  not  isolated  to  a  particular  region 
but  is  now  recognised  as  a  global  system.  It 
is  now  recognised  that  a  meteorological  event 
in  the  middle  of  the  Pacific  can  have  a  major 
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impact  and  lead  to  effects  around  the  world. 
There  is  therefore  value  in  increasing  the  amount 
of  monitoring  throughout  the  Pacific. 

4 . 3  HEALTH 

Despite  the  image  of  the  Pacific  being  an  idyllic 
paradise,  the  reality  is  that  for  many  of  the 
countries  the  health  prognosis  is  not  good.  Life 
expectancy  in  Kiribati,  for  example,  is  52  years. 
Whilst  considerable  variation  exists  between  the 
islands  it  is  clear  that  there  is  a  real  need. 
This  is  not  to  imply  any  criticism  of  those  pro- 
viding health  services  in  the  islands.  The 
problem  is  that  of  scale  and  distance.  Tuvalu 
with  its  8,229  population  is  an  independent 
country  with  a  36  bed  hospital  and  4  doctors  (7) 
covering  9  islands.     Larger  islands  are  better 
off  in  having  greater  number  of  medical  personnel 
but  the  problem  remains  that  in  smaller  countries 
it  is  almost  impossible  to  provide  the  level  of 
health  care  that    is   enjoyed  by  larger  nations. 
The  reason  is  that  whilst  primary  health  care  is 
available  the  higher  levels  are  very  restricted. 

In  studies  of  these  issues  (6)  the  need  for 
'remote'   tertiary  health  care  provision  is 
recognised.     The  use  of  telecommunications  for 
supporting  island  health  care  teams  is  already 
recognised  as  a  possibility  and  can  be  illust- 
rated in  the  potential  of  transmitting  an  X-ray 
image  for  remote  diagnosis.     Obviously  there  are 
more  complex  appl icat ions . 

4.4  TRANSPORT 

As  air  traffic  increases  across  the  Pacific  so 
does  the  need  for  air  traffic  management  systems. 
In  a  similar  way  shipping  looks  increasingly  to 
the  use  of  communications  and  navigational  aids. 
Both  of  these  activities  are  closely  safety 
related . 

Aircraft  and  ships  carry  both  cargo  and  passeng- 
ers, indeed ,   in  the  commercial  sector  profit 
margins  are  such  that  high  load  factors  need  to 
be  achieved  if  the  operation  is  to  remain  in 
business.     To  achieve  these  targets  computerised 
reservation  systems  are  key  and  these  are 
supported  by  reliable  communications.    Many  of 
the  islands  states  now  have  their  own  airlines 
and  are  seeking  strategic  alliances  to  build 
their  operations.     This  is  then  likely  to  be 
t ied  in  to  the  nat ional  tourist  operation  and 
the  hotels. 

4.5  EDUCATION 

In  a  similar  way  to  health  care,  education  can 
be  restricted  by  the  small  communities  within 
the  Pacific.     Whilst  basic  educational  (primary) 
facilities  are  good,  bearing  in  mind  the  rural 
situation  of  the  islands ,  provision  at  secondary 
levels  and  above  can  vary.     The  University  of 
the  South  Pacific,  based  at  Suva,  Fiji  provides 
excellent  facilities  for  the  11  countries  it 
serves .     Its  spec ial  importance  is  that  it 
recognises  the  difficulties  of  the  countries  it 
serves . 

The  potential  for  distance  learning  has  increased 
significantly  as  both  technology  and  technique 
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have  developed  over  recent  years.    This  provides 
the  opportunity  of  developing  advanced  education 
facilities  within  the  islands  but  without 
significant  organisational  overhead. 

A. 6    BUSINESS  DEVELOPMENT 

Earlier  in  this  paper  (Para  2.2)  reference  was 
made  to  the  fact  that  one  inhibiting  factor  in 
the  development  of  the  Pacific  islands  was  the 
lack  of  private  sector  investment.  Modern 
business  is  heavily  dependent  on  reliable 
communications  and  this  is  likely  to  be  an 
area  of  their  focus. 

5.     POLITICAL  AND  FINANCIAL  INITIATIVES 

5.1     REGIONAL  CO-ORDINATION 

One  of  the  features  of  the  region  is  the 
plethora  of  intergovernmental  organisations, 
each  of  which  provides  a  different  perspective 
on  the  region.     However,  whilst  many  of  these 
organisations  have  a  direct  interest  in  the 
development  of  communications  none  of  them  is 
able  to  provide  a  comprehensive  regional  over- 
view.    The  South  Pacific  Forum,  with  its  15 
member  states  (Australia,  Cook  Islands,  Feder- 
ated States  of  Micronesia,  Fiji,  Kiribati,  Nauru, 
New  Zealand,  Niue,  Papua  New  Guinea,  Republic  of 
the  Marshall  islands,  Solomon  Islands,  Tonga, 
Tuvalu,  Vanuatu  and  Western  Samoa)  provides  the 
best  representation  of  the  South  Pacific  region 
but  does  not  pretend  to  look  at  the  Northern 
and  Eastern  boundaries  of  the  Pacific. 

The  World  Bank  and  the  United  Nations  bodies 
can  provide  a  independent  (i.e.  non-aligned) 
stance.     However  to  maintain  this  independence 
requires  a  careful  balance  to  keep    a  consensus. 
"Sometimes  social  and  cultural  factors  may  out- 
weigh sound  economic  reasoning  in  the  develop- 
ment of  public  policy"  (8).    This  principle  can 
be  applied  to  both  Pacific  Island  countries  and 
also  to  Pacrim  countries. 

Other  major  bodies  include  the  APEC  (Asia-£aci f ic 
JEconomic  £ommittee)  working  group  on  telecom- 
munications, COT AT  (ASEAN  £ommittee  on  (land) 
transportation  and  telecommunications,  APT  (the 
^sia-JPacif ic  T^elecommunity  established  under  the 
auspices  of  the  Economic  and  Social  Commission 
for  Asia  and  the  Pacific,  not  forgetting  CCITT 
(Consultative  C^ornmittee  on  International 
Telegraphy  and  ^elephony)  and  INTELSAT  (inter- 
national Telecommunications  Satellite  Organis- 
ation). 

5.2  AID 

Aid  is  an  important  component  of  many  of  the 
Pacific  Island  budgets.     Tokelau  received  some 
US$1, A20  of  New  Zealand  aid  per  person  compared 
with  export  earnings  of  US$222  per  person  (2). 
Whilst  this  is  extreme  many  islands  receive 
levels  of  aid  amounting  to  several  hundred 
US  dollars  per  capita  from  a  variety  of  nations 
with  interests  in  the  Pacific. 

The  current  world  recession  means  that  aid 
packages  are  under  more  stringent  review  than 
previously.    What  the  outcome  will  be  over  the 


next  few  years  remains  to  be  seen.     It  may  well 
be  that  the  cash  will  be  more  tightly  tied  into 
development  objectives  and  that  could  be  bene- 
ficial in  the  long  term. 

5.3    PRIVATE  INVESTMENT 

It  seems  unlikely  that,  apart  from  the  tourist 
industry  and  possibly  some  mineral  extraction, 
major,  direct  private  sector  investment  will  be 
made  in  the  region.    However  the  possibility 
of  joint  ventures  between  one  or  more  of  the 
islands  and  the  private  se'^tor  is  more  likely. 
Joint  operations  between  Continental  countries 
and  the  Pacific  islands  are  also  possible.  Care 
will  be  needed  to  ensure  structured  development 
between  the  islands. 

5. A    TECHNOLOGICAL  DEVELOPMENT 

Earlier  in  the  paper  it  has  been  noted  that 
dramatic  strides  have  been  taken  in  developing 
communications  technology.     Equally  it  has  been 
observed  that  the  technology  has  not  been  focus- 
ed on  either  "long  thin"  routes  which  constitute 
the  island  links  or  on  systems  for  countries 
that  do  not  have  a  tiered  network  structure. 
There  is  scope  for  driving  telecommunications 
development  in  this  direction.     Some  work  has 
been  funded  by  the  European  Community  but  there 
is  a  need  to  look  in  more  depth  at  the  Pacific 
requirements.     Commercial  demand  for  such 
facilities  are  unlikely  to  be  recouped  in  sales 
and  therefore  adequate  funding  is  required. 

6.  CONCLUSIONS 

6 . 1  SUMMARY 

The  objective  of  this  paper  has  been  to  look  at 
some  of  the  new  technology  that  is  available  for 
Pacific  Communications    It  has  been  observed 
that  this  may  not  always  be  appropriate  for  the 
needs  of  the  Pacific  islands. 

The  potential  uses  of  the  technology  were  then 
explored,  recognising  that  conventional 
telephony  alone  will  produce  a  rather  different 
set  of  needs  from  consideration  of  the  wider 
issues.     Broadening  the  review  also  offers  the 
potential  of  a  wider  funding  base. 

Having  established  the  potential  for  develop- 
ment and  also  the  fact  that  action  is  needed  to 
keep  the  Pacific  islands  in  step  with  the  rest 
of  the  developing  world,  a  brief  look  was  taken 
at  the  political  and  financial  initiatives  that 
are  needed  to  move  the  concepts  forward. 

6.2    A  SYSTEMS  APPROACH 

There  are  a  wide  range  of  viewpoints  within  the 
Pacific.     Each  country,  both  island  nations  and 
Pacrim  nations,  have  particular  national  inter- 
ests, and  rightly  so.     However  it  is  believed 
that  a  long  term  solution,  that  will  enable  the 
whole  region  to  keep  in  stop,  will  be  a  systems 
solution,  i.e.  one  that  has  been  derived  from 
a  top  down  analysis.     It  will  take  into  account 
the  interfaces  with  the  major  countries 
surrounding  the  Pacific  and  derive  a  coherent 
approach  to  inter-island  linkages. 
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The  view  is  taken  that  a  piecemeal  approach  to 
the  issues  of  developing  strategies  for  conununi- 
cations  in  the  region  will  not  produce  the 
optimum  solution  and  will  not  allow  the  Pacific 
Islands  to  benefit  from  tne  potential  investment 
in  communications  within  the  region. 

6.3    THE  WAY  FORWARD 

This  paper  has  developed  the  view  that  the 
Pacific  Region  has  specialised  requirements  in 
terms  of  telecommunications  development.  Success 
will  be  aided  by  planning  within  a  strategy  that 
takes  full  account  of  all  potential  users,  th^it 
facilitates  suppliers  developing  suitable  equip- 
ment and  that  promotes  a  systems  approach  at  ooth 
local  and  regional  level. 

Development  of  that  strategy  will  require 
co-operation  between  the  nations  and  agencies 
involved.     Once  developed  this  strategy  must  be 
underpinned  by  political  resolve  and  appropriate 
financial  backing. 
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1.  ABSTRACT 

Misunderstanding  of  multimedia  in  the  computer  industry,  the  confusion  of  consumers,  and  the 
lack  of  understanding  of  technology  in  the  human  context  provide  an  impetus  for  examining  and 
speculating  on  the  future  of  multimedia.  'What  can  a  multimedia  technology  do?"  is  not  a  sufficient 
question  for  consumers  until  we  add  *1or  whom"  and  "how"  and  possibly  "when."  Both  how  the 
relevant  techology  is  likely  to  develop  and  how  human  choices  would  be  made  are  examined  with  a 
focus  on  historical  trend  in  media  technology  adoption. 


2.  Problem 

2.1  Rosy  Projections 

Multimedia  has  received  a  great  deal  of  press  in  the  past 
years  as  the  hottest  technology  in  the  computer 
industry.  Multimedia  is  claimed  as  one  of  the  top  five 
developing  technologies  that  will  drastically  influence 
corporations  in  the  following  years,  according  to  a  report 
by  Anderson  Consulting  (Alexander,  1991  Sep,).  IBM  is 
investing  $100  million  in  microcomputer-based 
multimedia  systems,  and  forming  cooperative  ventures 
with  Apple  '  and  Time-Warner/  Microsoft  is  spending 
$1 5  million  on 

multimedia  research  and  products  in  1992  (Sullivan, 
1992),  Apple  is  aggressively  moving  into  multimedia 
products  by  introducing  a  new  kind  of  personal  computer 
that  John  Sculley  CEO  and  chairman,  refers  to  as  the 
*personal  digital  assistant.'  ^  At  the  same  time,  several 
Japanese  manufacturers  and  US  corporations  are 
pursuing  multimedia  as  co-adventure  (See  Figure  1]. 


Furthermore,  there  have  been  many  technical 


Apple's  jomt  venture  with  IBM  ts  not  only  intended  to  create  an 
object -oriented  operating  system  but  also  a  multimedia  •  Kateida  Kaleida 
pitched  its  Bento  plan  to  representatives  ot  1 5  companies  ai  a  meeting  in 
Cupertirw,  CA,  in  late  April  1992  (See  Inforwona.  May  11.  14/19.  pp.  1-2. 
Parker.  1992.  July  6;  Quintan  &  Sdarwil.  1992.  May  11) 

^  IBM  made  a  $500  million  o((er  lor  an  equity  position  in  Time- 
Warner  EntertainrDent  in  an  attempt  to  make  a  place  lor  itsoH  in  r>ew 
nrwrkets  lor  consumer  electronics  products  that  combine  text.  data,  voice, 
aod  images  for  home  (See  Electrontc  News.  1992.  May  11.  38/191 1 .  pp 
1.2). 

^  White  John  Scully  painted  a  vivid  picture  ol  the  Porsorial  Digital 
Assistant  (PDA)  lasi  January,  it  is  now  clear  that  n  won't  be  available  until 
1995  (See  Rebelto  &  Ams<.  1992.  Nov  30) 


such  as  Apple's  Quicktirrie/  Intels*  Digital  Video 
Interface  (DVl)  -  video  compression  technology  and 
Motion  Picture  Experts  Group  (MPEG)'s  compression 
standard  which  was  finalized  in  1991.  Consequently, 
many  rosy  projections  have  been  made.  Technology 
Futures  forecasts  that  the  domestic  market  for 
multimedia  products  is  expected  to  exceed  $20  billion  in 
1994  (FHTN,  1992).  Sales  of  multimedia  PC  equipment  to 
the  corporate  sector  are  projected  to  increase  from  $4.7 
billion  in  1991*  to  $22  billion  in  1995,  according  to  Inteco 
Corp.,  an  industry  reseach  firm  (Kim,  1991).  Insight 
Research  estimated  that  77%  of  all  industrial  and 
educational  workstations  or  microcomputers  shipped  in 
1997  will  come  bundled  with  communications  functions, 
and  21%  will  be  outfitted  for  networked  multimedia 
applications,  compared  to  4.8%  in  1 992  (Booker,  1 992). 

A  great  demand  for  MPEG  chips  and  the  introduction  of 
basic  outline  of  MPEG  2  were  expected  to  be  in  place  by 
the  end  of  1992  (VTA/,  1992,  Jan.  6).  The  installed  base 
of  CD-ROM  drives  used  for  multimedia  application  should 
reach  6.8  million  units  in  1997,  and  a  cumulative  average 
growth  rate  of  46.4%  for  the  installed  base  of  CD-ROM 
drives  between  1992-97  (See  Table  1),  If  it  happens  as 
projected,  finding  a  PC  without  multimedia  will  be  like 
trying  to  find  a  new  car  in  Texas  without  air-conditioning, 
as  some  industry  expert  said  (Kim,  1991). 


*  Quicklime  cxtentionsforthe  Macintosh  let  users  display  movie 
tiles  on  their  mactunes  with  no  additional  hardware 

*  About  2  million  multimedia  units  will  have  been  sold  by  the  erxi  ol 
1992.  mostly  to  business  users,  accordihg  to  the  Optical  Publishirtg 
Association  (Potts,  1992,  October  25).  This  figure  Is  a  30%  increase  from 
t99l 
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2.2  Skepticism 

While  marketers  see  multimedia  computing  as  the  spark 
for  sales  of  new  PCs  and  upgrade-kits,  several 
questions  persist  about  whether  multimedia  will  ever 
catch  on  with  the  buying  public.  Some  feel  that  the 
benefits  of  multimedia  systems  have  been  exaggerated 
(Blackwell.  1991).  Zackmann  (1990)  pointed  out  the  lack 
of  a  standard  and  applications  and  high  cost.  Rick 
Warren,  a  syndicated  audio-visual  columnist,  disputes 
industry  predictions  by  declaring  that  "We  have  passed 
the  era  of  revolutionary  products."  (Wood.  1992,  Jan. 
23).  At  a  cultural  level.  Postman  (1 992,  Nov.  1 )  argued 
that  Americans  are  obsessed  with  what  technology  can 
do.  rarely  even  interested  in  what  it  may  undo.  He  further 
claimed  that  when  it  comes  to  technology,  ''our  defenses 
are  weak,  our  need  insatiable,  our  judgement  unreliable, 
and  our  perspective  short-sighted." 

2.3  Research  question 

Considering  that  the  rosy  projections  appear  to  be  driven 
more  by  technology/industry  push  than  by  consumers' 
needs,  a  systematic  examination  of  the  stumbling  blocks 
to  multimedia  diffusion  is  of  importance.  Despite  the 
industry  push,  consumers  would  not  *snap  up'  these 
products  solely  for  the  love  of  technology;  they  need  and 
want  to  know  what  the  technology  can  offer  them  and 
how.  Therefore,  "what  can  a  technology  do?"  is  not  a 
sufficient  question  until  we  add  'lor  whom"  and  "how"  and 
possibly  "when."  In  this  context,  we  attempt  to  provide 
answers  for  the  following  questions:  What  are  possible 
scenarios  for  the  US  multimedia  market  in  the  year  2000^^ 
Will  there  be  a  mass  market  for  multimedia  or  not?  If  not 
likely  to  emerge,  why  not?  If  it  will  be  some  time,  when 
will  the  time  be  and  what  will  it  look  like? 

In  order  to  investigate  both  how  the  relevant  techology  is 
likely  to  develop  and  how  human  choices  are  made, 
historical  analogy  will  be  employed.  We  will  first  look  at 
what  multimedia  can  do  based  upon  technological 
functions  (i.e.  hardware),  followed  by  how  the  industry 
approaches  the  market  (i,e.  software),  and  how 
consumers  have  responded  to  the  media  technologies  in 
the  past.  Then,  finally,  to  foresee  the  future  of 
multimedia  in  the  following  years  in  the  US.  both 
technological  dimension  will  be  synthesized  together, 
and  speculations  will  be  projected, 

3  Technology  Push:  Hardware 

3,1  The  concept 

In  a  sense,  defining  multimedia  only  limits  the  scope  of 
multimedia.  At  its  simplest,  multimedia  means  the 
addition  of  sound  and  video  to  personal  computers.  At 
its  grandest,  it  means  the  melding  of  different  media 
technologies  such  as  PCs.  TVs  and  telephones,  as  well 


the  melding  of  the  computer,  consumer  electronics  and 
telephone  industries  (Johnson,  1991).  At  a  working 
level,  a  multimedia  system  comprises  a  powerful 
processor,  frame-grabber  and  full-motion  video  boards, 
audio  circuitry,  data  and  video  compression  technology, 
large-capacity  storage  devices,  high-bandwidth 
networking  equipment  and  customized  software.  So,  the 
concept  can  be  defined  at  two  different  levels.  First,  any 
personal  computer  equipped  with  a  CD-ROM  drive  and 
sound  capabilities  so  that  it  can  run  progranns  or  access 
data  that  contains  sound  and  still  and  moving  pictures  at 
the  hardware  side.  Second,  a  program  or  data  source 
that  includes  sound  and  still  and  moving  pictures  at  the 
software  side  (Nicholson,  1992,  Nov  1). 

Generally  speaking,  the  term  multimedia  refers  to  any 
newer  way  of  combining  television  monitors  and 
computers  with  the  promise  of  education,  information, 
and  entertainment  (Wood,  1992,  Feb.  18).  Then, 
multimedia  becomes  a  vague  word,  conjuring  up  different 
meanings  for  different  people  because  of  its  multiple 
characteristics  of  functions  (Seymour,  1992,  June  8). 
According  to  Zachmann  (1990),  multimedia  is  a  'buzz- 
word' that  vaguely  covers  any  software  or  hardware  that 
helps  create  audio-visual  presentations.  Unlike  other 
consumer  electronic  products,  it  is  difficult  to  explain 
exactly  what  a  multimedia  interactive  system  does. 

3,2  Technological  trends 

3,2.1  Digitization 

In  the  past,  different  forms  of  information  have  all  been 
traveling  on  different  tracks.  There  is  no  single  standard 
liiat  they  will  all  fit.  nor  are  the  existing  tracks  wide 
enough  to  accommodate  so  much  traffic.  Now, 
digitization  of  data  means  conversion  of  text,  numerics, 
sound,  and  visual  images  to  binary  signals  that  can  be 
manipulated,  stored,  transmitted,  and  reconverted  to  its 
original  form  for  delivery  (Coates,  1 992).  In  other  words, 
digitization  of  data  makes  inevitable  convergence 
between  competing  and  complementary  transmission 
technologies  -  microwave,  cellular  radio,  fiber  optic 
cable,  and  satellite  transmission  -  and  between 
telecommunication  systems  -  telegraphy,  telephony, 
radio  communications,  and  broadcast.  This  makes 
possible  integrated  service  digital  networks  (ISDN)  that 
can  carry  voice,  data,  text,  and  video  signals 
simultaneously. 

Accordingly,  the  continued  blending  of  communications 
and  computer  technology  will  eventually  blur  the 
distinctions  between  the  computing  and  communication, 
entertainment  and  news  industries.  It  is  therefore 
uncertain  whether  the  new  market  will  be  led  by  computer 
companies,  telephone  companies,  entertainment 
companies  or  toy  companies  (Press,  1990).  While  the 
long-range  trend  toward  technological  convergence  is 
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clear,  to  users  it  can  seem  a  longway  off.  According  to 
Coates  (1992),  it  is  delayed  by  segmented  markets,  by 
the  failure  to  achieve  interoperability,  and  by  the 
persistence  of  obsolete  regulatory  categories. 

3.2.2  Compression  and  Storage 

An  ordinary  telephone  line  can  transmit  data  at  between 
1,200  bits  per  second  (bps)  and  4.800  bps.^  An 
uncompressed  color  television  picture  uses  75-90  million 
bits  per  second  (Pool,  1990,  p.  20).  In  short,  a  television 
picture  takes  about  1 .000  times  as  much  bandwidth  as  a 
voice  phone.  AT&T's  Videophone  2500  which  squeezes 
video  signals  so  much  that  they  can  fit  over  a  standard 
telephone  line  is  a  example  of  the  progress  of  the  video 
compression  technology.  Bell  Atlantic's  'video  dial  tone' 
by  using  Asymetric  Digital  Subscriber  Line  is  another 
example  of  the  progress.  The  SkyPix  Corp..  which  was 
formed  to  provide  up  to  80  pay-per-view  TV  channels  by 
direct  broadcast  by  satellite,  would  have  not  been 
founded  if  the  compression  technology  were  not 
available.  The  cable  television  industry  has  also  been 
backing  up  the  research  on  the  video  compression. 

Picture  quality  on  the  multimedia  is  v;orse  than  VHS. 
Full-motion  video  integration  in  multimedia  technology  is 
lacking  due  to  limitations  to  memory  and  speed,  which 
requires  30  images  or  frames  per  second  (fps).  A  1 ,280- 
x-1, 024-pixel  image  has  approximately  1,310.720  pixels, 
each  of  which  requires  one  byte  for  eight-bit  color  or 
three  bytes  for  24-bit  color.  Compression  is  a  partial 
solution  to  the  storage  problem,  but  there  is  no  simple 
answer  (Name  &  Catchings,  1992,  May  18). 

CD-ROM  '  players  for  personal  computers  have  been  on 
the  market  for  years,  most  at  premium  prices,  and  have 
found  a  strong  niche  for  storing  huge  amount  of  text  and 
other  data.  The  disk's  huge  storage  capacity  (560 
megabytes  of  data  can  fit  on  a  single  one.  an  amount 
equal  to  the  contents  of  several  large  personal  computer 
hard-disk  drives)  allows  computer  programmers  to  write 
complex  applications  that  combine  many  kinds  of  media 
with  which  a  user  can  Interact. 

While  compression  techniques  can  reduce  the  bandwidth 
required  for  full-motion  video  to  1.5M  bit/sec.  today's 


^  II  conditioned,  it  may  operate  at  somewhat  higher  rates,  such  as 
9.600  bps 

^  The  terminology  used  to  describe  data  storage  in  computer 
systems  can  be  applied  to  traditional  consumer  goods  (Miles.  1988) 
Printed  materials  and  conventional  audio  records  •  and  now  compact 
discs  •  are  ROM  (Read  Only  Memory)  devices  the  data  they  contain  may 
be  degraded,  but  they  cannot  be  modified  in  any  useful  way  Audio  and 
now  video  tapes  are  RAM  (Random  Access  Memory)  in  that  data  may  be 
recorded  and  released  repo.it odly  on  the  same  medium  -rather  like  a 
chalkboard.  Less  familiar  are  WORM  (Write  Once  Read  Manylimes) 
media,  which  allows  users  to  add  data  up  to  the  Imiits  of  capacity  of  the 
medium,  but  not  to  rewrite  it  A  conventional  notebook  is  effectively  a 
WORM  system,  as  photographic  film  Where  the  information  is  not  such 
as  to  require  rapid  and  frequent  updating,  optical  ROM  systems  have 
provided  a  viable  approach.  esf)ccially  as  cost  of  C!l>ROM  sysit-ms  have 
come  within  the  reach  of  even  small  businesses 


networks  still  have  difficulty  supporting  multimedia 
information  because  of  the  different  ways  data,  audio 
and  video  consume  bandwidth  on  a  network.  Most  users 
today  run  parallel  networks  In  which  data,  video  and 
audio  run  on  separate  networks. 

3.2.3  Speed 

More  processing  power  based  on  microchip  design  and 
more  storage  capacity  provided  by  CD-ROM  have 
become  technological  trends  In  the  industry.  Engineers 
have  moved  from  simple  Integrated  circuits  to  large- 
scale-Integration  (LSI),  then  to  very  large-scale 
integration  (VLSI)  which  has  made  it  possible  to  put 
millions  of  components  on  a  chip,  and  we  are  now  poised 
to  move  toward  ultra-large-scale  integration  (ULSl) 
(Gazis,  1991). 

More  specifically,  early  microprocessors  had  about  2300 
transistors.  Today's  most  popular  microprocessor  chips 
have  about  300,000  transistors  on  a  chip,  and  a 
performance  of  a  few  millions  of  instructions  per  second 
(MIPS)  -  the  standard  measure  of  computer 
performance,  Intel's  new  486  personal  computer  has  1 .2 
million.  The  586  computer,  with  about  4  million 
transistors,  should  be  able  to  perform  billions  of 
instructions  per  second  (Coates,  1992).  In  short,  we  are 
able  to  quadruple  the  density  of  memory  chips  roughly 
every  three  years  (See  Figure*  <^). 


Consequently,  between  1980  and  1985,  the  average 
MIPS  declined  in  cost  from  $250,000  to  $25,000.  From 
1 985  through  1 990,  the  average  price  per  MIPS  fell  from 
$25,000  to  less  than  $2,500  (Rappaport  &  Halevi,  1 991 ). 
Put  another  way  for  comparison,  the  $2,665  that  IBM 
charged  for  its  first  generation  PC  in  1981  today  buys  a 
computer  with  35  times  the  processing  power,  1 ,200 
times  the  disc  capacity,  a  high  quality  monitor,  and  more 
(Schlender,  1991).  Speed  of  processing  already 
exceeds  the  speed  of  input  and  accessing.  According  to 
Gazis  (1991),  v^e  can  expect  billion-bit  chips  around  the 
year  2000. 

3.2.4  Networking 

According  to  Information  Strategies  Group  (Eckerson, 
1 992),  most  companies  by  the  turn  of  the  century  will  be 
implementing  multimedia  applications  that  pull  digitized 
audio,  fuil-motion  video,  image  and  text  information  from 
distributed  servers  across  l,^  enterprise  network.  The 
report  predicts  that  network-based  multimedia 
applications  will  make  the  same  inroads  into  corporations 
that  desktop  publishing  did  in  the  1980s.  It  is  further 
described  that  four  applications  will  accelerate  the 
growth  of  networked  multimedia:  education  and  training. 


personal  communications,  kiosk  and  business 
presentations,  and  information  repositories,  such  as 
electronic  catalogs,  libraries  and  manuals. 

The  emergence  of  high-speed  networks  based  on  fiber 
distributed  data  interface  (FDDI)  and  asynchronous 
transfer  mode  (ATM)  standards  will  enable  companies  to 
distribute  multimedia  Information  on  demand  from 
network  servers  instead  of  physically  distributing  CD- 
ROMs  to  every  desktop,  IBM  has  developed  technology 
that  creates  high-speed  network  that  can  transmit  data 
faster  than  a  billion  bits  per  second  ^  {Markoff,  1992, 
May  22),  The  regulatory  branches  are  moving  toward 
more  competition  between  the  cable  television  industry 
and  the  telephone  industry  to  accelerate  the 
construction  of  information  highways  via  fiber  optics. 
So.  it  is  not  surprising  to  find  that  workstation  companies 
are  likely  to  push  into  multimedia  with  videoconferencing 
in  such  areas  as  multimedia  online  help  screens.  Local 
area  network  (LAN)  and  wide-area  network  (WAN) 
companies  will  be  eyeing  multimedia  offerings. 

Thus.  Insight  Research  Corp.  projected  that  sales  of 
high-speed  data  communications  equipment  and  public 
network  services  will  be  encouraged  by  the  penetration 
of  real-time  multimedia  and  transmitted  multimedia  files 
(Booke,  1 992),   Markoff  (1 992.  May  1 )  agrees  with 
Insight  Research  by  projecting  that  mass  marketing  of 
Integrated  services  digital  network  (ISDN)  and 
broadband  fiber  optic  cables  will  help  usher  multimedia 
technology  into  the  mainstream. 

4.    Market  Push:  Software 

4.1  Hardware  vs.  software 

Once  any  medium  technology  is  introduced  into  a 
market,  the  space  or  time  of  the  medium  must  be  filled  up 
with  different  forms  of  information.  That  is  why  the 
recording  industry  was  the  prerequisite  for  the 
development  of  FM  radio,  as  the  movie  industry  was  for 
TV  and  the  VCR,  Cable  television  did  not  take  off  until 
HBO  started  in  1975  to  provide  a  variety  of  programs  via 
satellite  link.  VCRs  started  to  take  off  during  the  mid 
1 980s  when  alternative  programs  began  to  be  offered 
through  video  rental  shops.  Japan's  efforts  to  sell  its 
high  definition  television  (KDTV)  as  the  next  generation 
TV  set  are  impaired  by  its  inability  to  produce  compelling 
programs  again  (Jones.  1992.  March  16),  as  Sony 
experienced  when  it  introduced  Betamax  to  the  US 
market. 

In  many  fields,  the  biggest  bottleneck  to  abundance  of 
communication  Is  not  the  hardware  but  the  software.  It  is 
particularly  true  in  the  multimedia  industry.  Unlike  radio 


Experiments  are  being  done  with  Rogers  Cable.  Canada's  biggesl 
cable  company  The  lirsi  sysiem  will  be  deployed  m  Toronto,  where  banks 
will  be  linked  (or  various  applications,  such  as  videoconter&ncmg  and 
electronic  mall. 


and  television  industries  which  have  been  able  to  take 
advantage  of  other  existing  software  industries  such  as 
recording  and  Hollywood  for  their  mediums,  all  new 
computer  models  must  be  followed  by  a  variety  of 
applications  software.  John  Scully  said  in  Tokyo  last 
February  that  hardware-based  consumer  electronics 
firms  need  to  understand  that  the  industry  is  now  driven 
mainly  by  developments  in  software  (Jones,  1992). 

4.2  Applications 

It  appears  that  multimedia  can  do  everything  for  all.  By 
presenting  a  message  in  various  media,  multimedia 
computers  can  be  used  to  enliven  lessons  in  school 
classrooms.  In  business,  it  can  be  used  to  create 
presentations,  train  employees  and  provide  data  to 
consumers  through  interactive  store  kiosks.  And  in  the 
home,  they  would  be  used  for  entertainment,  learning 
and  at-home  work.  The  NBC  Desktop  News,  the  latest 
advance  in  multimedia  technology,  will  be  tested  with  an 
unidentified  group  of  corporations  in  New  York  area 
through  1 993,  and  is  going  to  be  introduced  to 
subscribers  in  1994  (Skrzycki,  1992,  Nov.  10).  Thus,  it 
is  not  surprising  to  find  that  the  "four  multimedia  gospels'* 
-  Commodore.  Apple,  IBM/Intel,  and  Sony/Philips  -  take 
a  different  technological  approach  to  introduce 
multimedia  capabilities  in  their  product  li  ies. 

For  example,  the  Commodore  Amiga  pioneered 
multimedia  by  using  custom  processors  for  graphics, 
multichannel  audio,  and  fast  input/output  (I/O)  to  create 
a  video-compatible  architecture.  Apple  sees  multimedia 
as  the  logical  next  step  for  its  Macintosh  line  after  the 
development  of  desktop  publif:hing  and  presentation- 
graphics  systems  based  on  HyperCard  and  new 
peripheral-control  standards.  IBM  and  Intel  are  using 
DVI  compression  technology  to  move  from  today's 
authoring  software  to  full  -motion  digital  video.  And  Sony 
and  Philips  hope  to  create  a  new  market  with  compact- 
disk  interactive  (CD-I)  technology. 

While  the  industry's  marketing  strategies  are  various, 
the  overall  markets  can  be  classified  into  four  main 
groups:  1)  the  business  market  with  focus  on  training 
and  presentation  capabilities;  2)  the  educational  market 
with  emphasis  on  classroom  instruction;  3)  the  consumer 
market  with  emphasis  on  entertainment  value;  and  4)  the 
forgotten  market  including  museums,  libraries,  and 
customized  customers  at  home. 

4.2.1  Business  market 

In  the  business  market,  training  and  presentations  as 
well  as  desktop  publishing  and  electronic  mail  are  seen 
as  key  areas  where  multimedia  technology  is  likely  to 
shine  (Scannel  &  Picarille,  1992;  Alexander,  1992; 
Making.  1992;  Laplante.  1992  May),  For  example,  police 
departments  In  California  are  using  multimedia  to 
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minimize  training  expenses  (Wiegner  &  Schlax,  1991). 
Multimedia  training  is  particularly  cost-effective  in  blue- 
collar  worker  training  (Alexander,  1 992).    One  home 
improvement  firm  has  watched  sales  increase  because 
of  a  multimedia  home-decorating  application  by  using 
touch-screen  terminals.(Wiegner  &  Schlax,  1991).  In 
addition,  Karpinski  (1991)  projected  the  increasing 
popularity  of  integrated  multimedia  voice  processing  -  a 
combination  of  voice  messaging,  Interactive  voice 
response,  and  facsimile,  data,  and  image  technologies  - 
during  the  1990s. 

IBM  is  planning  a  major  rollout  of  multimedia  hardware 
and  software  products  as  well  as  an  intensive  marketing 
campaign  aimed  at  selling  multimedia  to  corporate 
America.  A  new  PS/2  Model  57M  will  include  many 
multimedia  features.  Acer  introduced  the  Personal 
Activity  Center,  a  $2,300  multimedia  IBM  clone,  that 
includes  alarm  clock,  answering  machine, 
speakerphone,  facsimile  machine,  compact-disc  player, 
and  AM/FM  radio.  Stenograph  Legal  Services  introduced 
the  DiscoveryVideo  system.  The  $4,700  desktop  video 
software  allows  stenographers,  lawyers  and  judges  to 
automatically  synchronize  the  court  transcript  with  the 
testimony  of  the  witness  in  a  video  of  the  proceedings. 
Personal  Travel  Technologies  is  developing  a  software 
package  that  functions  as  a  travel  guide  for  various 
cities,  which  offers  detailed  directions  for  users  to  follow 
by  car,  subway,  or  foot  (Bhargava,  1992). 

4.2.2  Educational  market 

Michael  Swaine  (1991  August)  projected  that  the  popular 
acceptance  of  computer  video  will  be  educational  and 
home-based  rather  than  business-based.  For  example, 
Kentucky  recently  required  that  all  public  school 
classrooms  have  a  telephone  line  for  computer  hookups. 
In  some  school  districts  around  the  country,  principals 
have  begun  setting  up  fax  lines  for  parents  and 
'homework  hot  lines.'  According  to  a  member  of  the 
design  team  of  the  Edison  Project,  a  proposed  chain  of 
private  schools  that  are  to  be  equipped  with  the  lalsst 
technology,  some  schools  aound  the  country  already 
have  dazzling  equipment  (Jordan,  1992).  The  East 
Lansing.  Michigan.  School  Distict  raised  $6  million  via  a 
three-year  bond  to  initiate  an  educational  program  of 
buying  personal  computers  and  multimedia  equipment  for 
use  in  classrooms  and  libraries  (Amthor,  1992  April).  The 
$2  billion  market  for  schools  and  libraries  (Winkler, 
1992),  the  largest  commercial  sector  in  1992.  appears  to 
support  Swaine. 

However,  while  magnet  and  other  specialized  schools 
may  have  changed,  the  typical  classroom  has  not.  In 
schools,  there  is  only  about  one  computer  for  every  20 
students.  And  many  of  those  are  obsolete  or  rarely 
used.  In  the  District  of  Columbia,  the  school  district 
typically  spends  slightly  more  than  $1  million  on 


computer  hardware  and  nearly  $150,000  for  software 
each  year,  depending  on  the  availability  of  the  school 
system's  annual  budget  which  is  more  than  half  a  billion 
doll  *rs.  According  to  Perelman  (1992),  over  93%  of  the 
$4J  3  billion  on  education  in  America  goes  to  pay 
education's  bureaucrats  while  only  1%  goes  to  hands-on 
tools  and  materials  students  can  use  for  learning. 

A  new  visual  encyclopedia  by  CEL  Educational 
Resources,  consisting  of  11  videodiscs  that  store  film 
footage  and  the  text  of  historic  20th  century  events, 
costs  $11,000.  IBM's  PS/2  25SX,  targeting  educational 
environment  at  $1,249,  comes  with  1  megabyte  of 
system  memory  expandable  to  16  megabytes.  But  the 
25SX  does  not  include  components  needed  for  running 
multimedia  programs:  sound  cards,  CD-ROM  drives  or 
videodisc  players  have  to  be  added.  Further,  an  80386 
SX  microprocessor  with  1  megabyte  RAM  is  an  absolute 
minimum  configuration  for  running  multimedia 
applications.  To  run  IBM's  Columbus  and  Ulysses 
programs,  a  more  powerful  microcomputer  is  needed. 
That  is  why  IBM  recommends  its  PS/2  57  SLC  which 
includes  everything  needed  to  run  multimedia  program. 
Then,  the  basic  education  price  for  the  bundled  product 
will  be  $8,240.  With  a  read/write  optical  drive,  the 
product  will  cost  educators  $9,317  (Brady,  1992  March), 

In  addition  to  the  economic  issue,  the  interpretation  of 
the  role  of  communication  technologies  in  education  is 
another  concern.  Lewis  Perelman  claims  that  the  role  of 
modern  technology  in  education  is  precisely  the  same  as 
the  role  of  the  automobile  in  the  horse  economy: 
replacement.  So,  a  growing  new  wave  of  technology  will 
totally  replace  education.  In  contrast,  Neil  Postman 
argue:,  that  it  is  a  billion  dollar  American  illusion  that  the 
application  of  computers  will  make  a  significant 
difference  in  what  happens  in  the  classroom.  At 
practical  level,  time-consuming  program  development 
jeopardizes  the  realization  of  multimedia  use  in 
classroom  (Jacobs,  1992.  May  11).  As  Susan  Goldman 
at  the  Learning  Technology  Center  at  Vanderbilt 
University  notes,  each  educational  software  package 
has  to  be  evaluated  and  each  teacher  trained  to  use  it 
(Jordan,  1992,  Nov.  28). 

4.2.3  Home  market 

Three  incompatible  CD-ROM  platforms  aimed  at  the 
average  consumer  were  introduced  to  the  market: 
Commodore's  CDTV;  Philips's  CD-I;  and  Tandy's  Video 
Information  System.  All  of  them  are  consumer  versions 
of  interactive  hardware  to  pair  with  television  sets  and 
offer  dozens  of  titles  of  software  from  paint  to  sports, 
arts,  and  gardening. 

Commodore  earlier  in  1991  repackaged  its  Amiga 
multimedia  computer  as  the  CDTV  Multimedia  Player, 
designed  to  be  part  of  a  home  entertainment  center. 
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Commodore's  CDTV  (about  $800)  is  run  with  an  Amiga 
500  computer  that  can  expand  into  a  home  video-editing 
system,  print  hard  copies,  and  interface  with  music 
composition  equipment.  Commodore  was  the  first  to 
enter  the  consumer  end  of  multimedia  offerings  with 
Amiga  500,  which  is  owned  by  3  million  people  worldwide. 

According  to  the  preliminary  technical  specifications 
from  the  Philips  Consumer  Electronics,  their  player  will 
carry  a  6-inch  color  LCD  display  and  will  be  compatible 
with  PAL  or  NTSC,  and  will  be  able  to  read  Photo  CD  discs 
as  well  as  CD-I  discs  and  CD  audio  discs  (FHThJ,  1992, 
July  13).  Philips  is  pushing  its  CD-I  Imagination  Machine 
(about  $800)  as  the  hardware  that  would  become  the 
world  standard,  already  followed  with  prototype  from 
Matsushita,  Sony.  Technics,  Sanyo,  Toshiba,  and 
Yamaha  (Wood,  1992.  Feb.).  The  industry  estimates  that 
Philips  has  invested  $500  to  700  million  in  CD-I. 

Tandy  Corp.  introduced  its  Video  Information  System 
(VIS),  which  is  an  interactive  videomachine  that  plays 
compact  discs  and  plugs  directly  into  a  television  set. 
The  new  product  incorporates  specially  designed 
microchips  and  a  version  of  the  Microsoft  Windows 
graphical  user  interface  (GUI).  According  to  a 
spokeperson  for  Tandy,  the  new  product  is  a  user- 
friendly,  and  50  companies  have  promised  to  develop 
more  than  100  programs  that  will  run  on  the  VIS  (Pope, 
1992,  Aug.28). 

In  addition,  Nintendo  Co.  and  Sony  Corp.  announced  an 
agreement  under  which  Sony  will  make  and  market  a  new 
home  video  game  system  combining  Super  Nintendo 
Entertainment  System  game  with  a  CD-ROM  drive. 
Sony's  Electronic  Publishing  Co.  unit  will  develop 
software  for  the  new  system;  Nintendo  will  make  and 
market  a  CD  accessory  for  attachment  to  the  Super  NES 
(Nintendo,  1 992,  October  1 4).  IBM  made  an  a  $?S00 
million  offer  for  an  12.5%  of  equity  position  in  Time- 
Warner  Entertainment,  which  involves  two-way 
interactive  television  (Collier.  1992,  May  11). 

4.2.-^!  rorgotten  market 

Despite  its  potential,  the  library  market  was  being 
ignored  even  at  the  1992  International  Conference  on 
Multinriediaand  CD-ROM  (Rogers,  1992.  Apr.  15). 
Similarly,  interactive  museums  as  a  niche  market  has  not 
been  seriously  considered.  For  example,  a  new  exhibit 
at  the  American  Museum  of  Natural  History  features  four 
interactive  multimedia  programs  including  'Global 
warming'  (Wertheim,  1992  May).  Paul  Allen,  the  co- 
founder  of  the  Microsoft,  plans  to  build  a  Jimi  Hendrix 
museum  in  Seattle  by  featuring  interactive  technolgy 
designed  to  bring  Hendrix  and  his  perfomance  to  life 
(Yang  &  Rebello,  1992,  Nov.  30;  Johnston,  1992,  July 
27).  In  South  Korea,  the  general  public  will  enjoy  a 
variety  of  cultural  perfomances  and  displays  in  their 


living  room  via  ISDN  by  the  year  2000  when  the 
construction  of  the  Information  Center  for  Culture  and 
Arts  is  finished.  A  variety  of  cultural  arts  will  be  stored  in 
the  multimedia  format  at  the  center  (All  performances, 
1992.  Oct.  24).  In  addition,  customized,  home- 
entertainment  installation  for  those  willing  to  spend  about 
$15,000  on  simplicity  and  aesthetics  has  been  ignored. 
Though  the  high  price  tag  does  not  appeal  to  the 
masses,^  the  high-end  segment  is  much  larger  than 
people  think  (FHTN,  1992,  June  1). 

5    Consumer  Pull:  Human  Context 

5.1  Leisuretime  use 

Leisure  time  has  been  increased  in  Ihe  US  in  the  long 
term.  For  example,  an  American  worker  now  puts  in 
1 ,800  hours  a  year  as  compared  to  3,300  hours  in  the 
early  years  of  the  century  (Bennington,  1989,  p.  56). 
John  Robinscn  (1991  September)  also  found  that  free 
time  of  Americans  has  increased  significantly  over  the 
past  quarter  century,  from  about  35  hours  a  week  in  1965 
to  about  40  hours  a  week  in  1 985." 

While  being  entertained  is  an  important  part  of  their 
leisure  time  (Liberman.  1 991 ,  p.  60),  very  little  of  the  new 
leisure  is  used  for  i.nteliectual  pursuits  (Drucker,  1989,  p. 
178).  Much  of  that  extra  free  time  has  gone  into 
increased  TV  watching,  physical  exercise,  and  sports 
activities.  Robinson  estimated  that  40%,  or  2.2  hours  of 
the  5.5  hours  of  daily  free  time  of  Americans  is  devoted 
to  television  viewing.  Kubey  and  Csikzentmihalyi  (1990) 
arrived  at  the  same  estimate,  falling  somewhere  between 
2  and  4  hours  per  day.  Reading  has  stayed  about  the 
same,  with  the  exception  of  newspaper  reading,  which 
has  gone  down  considerably.  Recordings  may  be  up  a 
bit,  and  radio  may  be  down  a  bit,  but  they  are  not  large 
consumers  of  time.  Using  these  non-TV  media  is  usually 
done  as  a  secondary  activity. 

Then,  how  will  leisure-time-choices  be  made  as  we  head 
into  the  2 1st  century?  If  current  trends  are  any 
indication,  home-based  activities  will  likely  characterize 
American  entertainment  preferences  in  the  future.  While 
out-of-home  entertainment  grew  only  modestly  in  the 
1980s,  in-home  entertainment  spending  exploded  during 


^  Despite  improvemenls  in  quality  and  relative  decreases  In  prices, 
IhQ  market  penetration  ol  tii-ti  audio  component  systems  Is  less  than  that 
ol  console  stereo  in  the  '60s. 

Leisure  or  tree  time  has  been  differently  perceived  and  used 
based  on  different  societal  situations  and  ideo?*  jica!  predispositwns. 
Generally  speaking,  leisure  as  a  concept  arises  out  of  a  dialectical 
opposition  to  obligatory  work  (Dumazedler.  1974;  Gunter  &  Gunter, 
1980).  According  to  a  recent  Roper  poll,  leisure  has  replaced  work  as  the 
most  important  thing  in  most  Americans'  lives. 

'  ^  Ironically  a  recent  study  found  an  Increased  arTK}unt  of  working 
time  among  the  American  public.  For  example,  according  to  Schor 
(1991),  lime  on  the  job  tor  the  average  employed  American  Increased  by 
163  hours  a  year,  or  an  extra  monih  between  1969  and  1987, despite  the 
expectations  about  the  would-be- increased  leisure  time  toward 
postinduslrializallon 
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the  same  period.  For  example,  film  box  office  revenues 
increased  by  3%;  attendance  at  professional  sporting 
events  grew  by  5%;  and  revenues  for  Broadway  theaters 
were  actually  down  by  nearly  4%.  In  contrast,  half  of  a'! 
Americans  find  their  at-home  entertainment  options  more 
appealing  than  the  traditional  "night  out  at  the  movies" 
(Liberman,  1991). 

A  recent  survey  by  the  Electronic  Industries  Association 
(EIA)  also  found  that  the  percentage  margin  between 
people  preferring  to  stay  home  to  be  entertained  and 
those  who  prefer  going  out  has  widened  in  the  past  two 
years  (Tuyl.  1992).  "Go  to  nightclub  to  enjoy  music",  for 
example,  decreased  from  39%  in  1989  to  21%  in  1991 , 
while  "Stay  home  and  listen  to  music"  increased  from 
48%  to  68%  during  the  same  period.  "Go  out  to  a  movie" 
declined  from  a  38%  to  22%  against  the  increase  "Watch 
a  movie  at  home"  from  50%  to  677o.  As  for  sports 
preferences,  "Go  to  sports  event"  shrunk  from  337©  to 
27%,  •'Watch  sports  on  TV  at  home"  gained  from  49%  to 
56%  during  the  same  period. 

Watching  TV  is  not  one  of  people's  favorite  ways  of 
spending  time,  even  though  it  has  been  one  of  the  major 
gainers  in  free  time.  While  socializing  is  one  of  the  most 
enjoyable  things  that  people  do  during  the  course  of  the 
day,  interpersonal  get-togethers  have  declined  between 
1 5%  and  25%  over  a  20-year  period  (How  Americans, 
1991).  At  the  personal  level,  people  have  a  strong 
tendency  to  spend  more  time  on  activities  that  they  like 
to  do. 

5.2  Spending  on  the  media 

We  can  describe  the  economic  support  of  mass  media  as 
falling  along  a  continuum  ranging  from  direct  to  indirect 
consumer  support  (Jeff  res,  1 986,  p.  73).  At  one  end  we 
have  100%  direct  support  through  consumer  purchases. 
Here  we  can  find  both  the  book  and  the  film  industries 
which  derive  most  of  their  revenues  from  public 
purchases.  At  the  other  end  is  the  broadcasting  industry 
-  both  radio  and  television  -  where  most  of  the  support  is 
indirect  through  either  advertising  or  institutional  support 
such  as  that  given  private  foundations  or  the 
government.  Magazines  and  newspapers  can  be 
positioned  in  between  these  extremes.  We  now  should 
add  computers.  VCRs,  cable  television,  and  stereos  - 
whether  it  is  CD-  or  LP-  or  tape-player  -  to  an  extreme  end 
of  the  100%  direct  support.  As  we  are  moving  toward  the 
pay-per-society,  virtually  all  media  use  are  turning  into 
utility-like  services. 

Considering  a  transition  from  industrial  to  information 
societies,  it  seems  naturally  assumed  that  expenditure 
on  mass  media  will  increase  more  rapidly  than  other 
expenditure.  However,  the  pattern  of  economic  support 
for  mass  communication  is  approximately  constant 
relative  to  the  general  economy.  McConnbs  and  Eyal 


(1980)  four.d  that  spending  on  mass  communication  is 
highly  constant  during  the  period  of  1927  and  1968,  and 
remained  the  same  between  1 968  and  1 977.  According 
to  McCombs  and  Eyal  (1980),  while  spending  on 
newspapers  and  magazines  nearly  tripled,  spending  on 
books  and  maps  did  not  even  double  during  1968-1977. 
Even  with  the  proliferation  of  audio-visual  media  devices 
and  services  over  the  same  period,  the  historical 
patterns  of  spending  on  print  and  other  mass  media  in 
terms  of  constant  dollars  remained  stable.  Thus,  the 
Principle  of  Relative  Constancy  concluded  that  society's 
use  of  mass  communication  seems  remarkably  resilient 
in  the  face  of  rapid  technological  change. 

Werner  (1986)  also  supports  the  Principle  with  his  recent 
research  in  Norway  during  the  period  of  1958-1982.  He 
has  shown  that  low-consumption  households  spend  only 
a  small  proportion  cf  what  high-consumption  households 
spend  on  mass  media,  even  though  expenditure  on  mass 
media  accounts  for  a  considerably  higher  proportion  of 
total  expenditure  in  low-  rather  than  high-consumption 
households.  Whereas  expenditure  on  the  "necessary" 
media,  such  as  radio,  TV  and  newspapers,  accounted  for 
72%  of  the  low-consumption  household's  media 
expenditure,  in  high-consumption  households  it  only 
comprised  32%,  even  though  the  latter  spent  twice  as 
much  on  such  "necessary"  media.  As  for  the  "exclusive" 
media,  such  as  books  and  records/  tapes/cassettes,  in 
contrast,  the  former  spent  only  8%  on  these  as  against 
40%  for  the  latter. 

It  is  projected  that  the  percentage  of  expenditure  on 
media  will  be  likely  to  rise  more  rapidly  in  high- 
consumption  households  as  new  media  technology  are 
being  introduced.  A  common  finding  in  research  on  new 
communication  technologies  is  that  only  10%>  of  the 
users  present  50%  of  all  uses,  with  the  other  90%  of 
users  making  up  other  50%  of  uses  (Rogers,  1987,  p. 
125). 

5.3  Behavioral  patterns 
5.3.1  Simplicity 

At  the  1 992  Summer  Consumer  Electronics  Show, 
strategic  planners  in  both  the  consumer  electronics  and 
telephone  industries  about  the  new  technologies  warned 
that  simplicity,  not  rampant  product  proliferation,  is  the 
key  to  success  (FH77V,  1 992,  June  1 ).  How  simple  is 
simple  enough  to  the  critical  mass  of  consumers? 

In  the  past,  even  the  job  of  a  telegraph  operator  was 
generally  regarded  as  a  highly  skilled  occupation 
(Aronson,  1977,  p.  17).  The  telephone  users  were  said 
10  suffer  'stage  fright,'  an  anticipation  of  microphone  and 
television  devices  (Briggs,  1977).  Matsushita's  VCR 
based  on  supermarket  bar  codes.  VCR  Plus  by  Gemstar, 
Insight  Telecast,  and  Sony's  double-sided  controller  are 
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just  few  exemples  for  easing  VCR  programming 
(Johnstone,  1992,  July  23). 

The  print  media  had  to  wait  longer  than  400  years  to  be 
accepted  by  the  general  public  who  had  to  learn  the  skill 
to  use  them  -  how  to  read.  In  contrast,  both  radio  and 
television  which  did  not  require  any  specific  skill  except 
turning  them  on  and  off  and  listening  or  watching, 
reached  30%  of  the  general  public  within  5  to  7  years  of 
introduction.  Communication  via  computers  still  requires 
not  only  the  ability  to  read  or  write  but  also  the  capability 
to  operate  the  machine,  including  typing  skills.  Great 
efforts  have  been  made  to  go  into  the  elimination  of  input 
devices  that  tie  the  user  to  the  technology  in  ways  that 
impede  other  movements  and  activities.  As  available 
processing  power  increase, we  expect  that  today's 
input  devices  will  give  away  to  more  convenient  modes  of 
interaction  with  computers,  through  natural  language 
input,  touch-screen  computing,  eye-tracking  interface, 
and  handwriting. 

If  the  computer  industry  can  advance  the  handwriting- 
recognition  technology,  a  wide  range  of  companies  and 
government  agencies  are  sure  to  be  interested.  The  IRS 
plans  to  award  a  $1  billion  contract  for  technology  that 
will  enable  it  to  scan  all  tax  forms  by  computers  by  the 
year  2000.  The  US  Postal  Service  handles  555  million 
pieces  of  mail  a  day,  20%  of  it  with  handwritten 
addresses  (Levyn,  1992,  Dec.  7), 

In  fact,  considerable  progress  has  been  made  in  this 
area  since  1970  by  Fred  Jelinek  and  his  colleagues  at 
IBM  Research.  Their  prototype  can  recognize  a 
vocabulary  of  20,000  words  with  an  accuracy  of  at  least 
97%,  and  it  does  this  in  real  time  (permitting  immediate 
correction  of  mistakes).  It  is  thus  expected  that  some 
version  of  sophisticated  speech  input  will  be  using  during 
the  1990s.  For  $5,000,  Dragon  Systems  offers  software 
package  that  it  claims  enable  a  computer  to  record  with 
90%  accuracy  what  is  dictated  by  a  human  operator. 
Verbex  Voice  Systems  for  the  Wall  Street  traders  and 
Bell  Lab's  prototype  system  for  translation  are  similar 
examples  (Burgess,  1992.  Nov.  11). 

At  the  practical  level,  however,  many  people  shy  away 
from  the  still  quirky  machines,  finding  them  too  prone  to 
mistake  or  just  too  hard  to  use.  Most  systems  recognize 
only  slow,  clearly  enunciated  speech  or  have  a  limited 
vocabulary.  Despite  the  technological  developments 
achieved  in  the  computer  industry,  the  current  simplicity 
is  not  likely  to  be  a  widely  accepted  practical  reality  by 
the  year  2000.  Then,  maybe,  people  would  rather  just 
watch  television. 


Most  of  their  processing  power  is  used  to  present  a  convenient 
interlace  to  the  user  with  inproved  quality  ot  presentation  and  improved 
nrK>des  oi  computer  interaction.  Today  s  input/output  devices  are  dnven 
by  processing  power  well  under  1  MtPS  (Gazis.  1991) 


5.3.2  Portability 

As  computers  become  a  primary  means  of 
communication  beyond  telephones,  cellular  phones, 
faxes,  and  even  live  video  hookups,  portable  personal 
computers  are  expected  to  reshape  American  business 
in  the  1990s.  The  PC  evolution  is  classified  into  three 
groups  in  terms  of  size:  desktop,  laptop,  and  palmtop.  A 
number  of  new  smaller-than-laptop  computers  currently 
encompasses  three  basic  types  again:  notebook 
laptops,  pen-based  computers,  and  pocket  or  palmtop 
computers.  Rappaport  and  Halevi  (1991)  predicted  that 
opportunities  for  meaningful  hardware  differentiation  will 
virtually  disappear. 

NEC  even  envisions  a  future  in  which  people  will  wear 
personal  computers  like  clothing,  and  they  have 
designed  a  gaggle  of  prototypes  to  help  PCs  leap  from 
desk  to  neck.  According  to  a  NEC  premise,  electronic 
miniaturization  over  the  next  10  to  15  years  make 
computers  highly  portable  devices  to  recognize  voice 
and  handwriting,  and  to  incorporate  keyboards, 
telephones,  display  screens,  faxes,  CD  memories  -  even 
cameras  and  satellite  transmitters  (Kirkpatrick,  1992). 
However,  computers  cannot  be  truly  portable  until  they 
can  be  folded  and  crash-free  from  dropping  as  the  print 
media  are,  which  is  hardly  to  be  achieved  in  the  following 
10  years. 

5.3.3.  Improvements  or  Newness 

Media  history  appears  to  support  a  modest  view  of 
acceptance  of  new  media."  The  older  media  merely 
adapted  themselves  to  new  market  pressures,  finding 
new  ways  to  appeal  to  audiences.  Motion  pictures,  for 
example,  have  tried  several  strategies:  specializing 
(Black  films,  the  youth  market)  and  demassifying  the 
audience  (pornography,  wilderness  films),  graphic 
violence,  and  special  effects  (Jeff res,  1986.  p.  46).  As 
we  know,  TV  did  not  kill  radio  or  cinema  as  radio  did  not 
kill  newspapers.  VCRs  did  not  kill  TV  or  motion  pictures. 
Also,  the  rapidly  adopted  media  technologies  are  add- 
ons to  already  existing  hardwares  such  as  TV  (for 
VCRs),  telephone  (for  answering  machines)  and  stereos 
(for  CD  players  show). 

From  a  newer  medium's  perspective,  however,  each  new 
medium  must  provide  its  own  special  quality  to  get  into 
the  existing  media  environment  to  survive.  Radio  added 
speed  to  newspapers:  TV  gave  picture  to  radio  and 
convenience  to  motion  pictures;  cable  television 
provided  more  channel  choice  and  better  picture  quality; 
VCR  freed  people  from  the  primetime  with  privacy;  and 
Nintendo  games  added  more  fun  through  frustrated 


This  trend  is  not  limited  to  media.  We  can  see  Irom  ti^  example 
of  the  classical  IrxJustrial  Revolution,  old  technologies  do  no\  immediately 
die.  nor  do  they  quickly  lade  away.  Instead,  the  new  technologies  are 
superimposed  upon  them  and  in  many  cases  are  used  to  augment  the 
older  capabilities  (See  Kranzberg.  1989.  p.  26). 
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excitement.  CDs  not  only  improve  the  conventional 
record  player  in  terms  of  sound  quality  and  size  but  also 
provide  new  levels  of  programmability  via  random  access 
capability.  In  contrast,  current  multimedia  products  are 
merely  improvements  on  old  media  and  lack  the 
excitement  and  originality  that  was  present  on  past 
generations  of  me' 'ia  (Rosen.  1991  September).  Then, 
what  can  a  multimedia  add  to  the  current  media 
environment? 

The  elements  of  multimedia  technology  have  been 
available  for  several  years,  but  a  system  of  linking  them 
all  together  hss  been  lacking.  This  packaging  trend  is 
not  new.  We  \'>awe  long  been  aware  of  tndencies  to  put 
different  devices  together,  often  in  one  box  •  ranging 
from  the  integrated  music  center  to  the  TV-VCR  combo  to 
the  simple  combination  of  a  clock  and  radio  in  the  same 
housing.  The  use  of  microelectronics  and  digital  controls 
not  only  makes  it  more  feasible  to  consider  relating 
together  the  operation  of  devices  that  are  in  the  same 
box.  but  also  increases  the  utility  of  interrelating  devices 
that  are  not  in  the  same  box.  by  getting  them  to 
communicate  with  each  other  through  the  home.  The 
rationale  for  this  integration  may  be  convenience. 

5.3.4  Compatibility 

5.3.4.1  Hardware 

The  incompatibility  among  personal  computers  including 
CD-ROM  players  reminds  us  of  a  historical  lesson  from 
both  the  US  recording  industry  and  the  VCR  industry. 
During  the  battle  of  the  speed  when  Columbia  introduced 
33  rpm  record  in  1948  and  RCA  brought  out  its  45  rpm  in 
1949,  records  sales  dropped  io  $50  million  below  the 
1947  level  as  people  waited  to  see  which  format  would 
dominate.  During  the  late  1970s  consumers,  uncertain 
to  which  of  the  two  systems  would  be  adopted,  bought 
neither  VHS  nor  Beta.  Later,  they  showed  their 
preference  of  VHS  over  Beta  more  based  on  machine 
universality  than  on  technical  superiority. 

There  were  as  many  as  10  different  hardware  standards 
were  introduced  to  the  1992  International  Conference  on 
Multimedia  and  CD-ROM  (Hilts,  1992.  April  27).  While 
the  Interactive  Multimedia  Association  (IMA)  has  started 
the  Compatibility  Project  which  aims  at  developing 
multimedia  software-compatibility  standards,  it  is  unclear 
whether  software  developers  catering  to  these  hardware 
standards  would  rewrite  their  products  once  the  project 
IS  completed  (Filipczak.  1991  August).  A  group  of 
leading  computer  firms,  including  DEC.  HP  and  IBM.  are 
working  on  a  project  that  could  standardize  application 
program  distribution  via  CD-ROM.  But  Apple  and 
Microsoft  have  decided  to  proceed  with  their  own 
separate  hardware  standards  for  multimedia  (Bits  & 
bytes.  1992.  Sep.  14).  Currently,  multiple  standards  m 
file  formats,  communications  protocols,  disk-storage 


formats,  and  full-motion  video  schemes,  and  the 
necessity  of  addressing  more  than  one  these  at  the 
same  time,  is  preventing  multimedia  technology  from 
progressing  at  significant  speed  (Curran,  1992  March; 
Scisco,  1992  May). 

5.3.4.2.  Software:  Business  versus  consumer  market 

In  addition  to  hardware  incompatibility,  different 
applications  for  different  purposes  remain  the  markets 
separate.  For  example,  when  videotex  was  born  in  the 
mid-1970s  it  was  seen  as  primarily  a  domestic  rather 
than  a  business  service.  The  recent  revival  of  videotex 
interest  can  be  attributed  to  more  business  applications. 
The  failure  of  residential  users  to  embrace  the 
instrumental  aspects  of  Prestel  as  well  as  Captain  led  to 
the  shift  in  its  marketing  toward  business  users.  Even 
Teletel,  the  largest  videotex  services  in  the  world,  has 
shifted  its  emphasis  toward  business  users,  who  pay 
higher  rates.  In  fact,  interactive  text  in  the  form  of  online 
data-bases  in  the  US  grew  rapidly  as  commercial 
information  vendors  joined  government  and  non-profit 
agencies  in  the  production  and  marketing  of  highly 
specialized  electronic  information  services,  most  of 
them  directed  toward  business,  science,  and  the 
professionals,  instead  of  homes. 

It  seems  historically  and  cross-culturally  common  that 
information  as  news  or  data  is  the  first  concern  of  the 
business  sector,  whereas  entertainment  value  is 
strongly  preferred  by  the  general  public.  For  example, 
the  television  industry  itself  suffered  in  the  early  days 
from  lack  of  programming  and  crude  presentation  but  it 
lived  to  become  the  highest  consumption  medium  ever 
with  the  quality  of  convenient,  cheap,  and  'novel 
entertainment'  (Bennington,  1989,  p.  155).  Consumers' 
fun-orientation  in  their  videotex  use  was  already  found  in 
Prestel  in  Britain,  Captain  in  Japan,  Gateway  trials  in  the 
US.  and  Teletel  in  France. 

Business  customers  are  willing  to  and,  most  times,  have 
to  pay  for  goods  and  services  that  save  time  and  money 
because  they  need  (rather  than  want)  to  be  competitive. 
While  personal  users  also  value  time  and  money,  they,  in 
addition,  seek  (whether  need  or  want)  entertainment, 
physical  security,  and  alternative  ways  spend  large 
blocks  of  leisure  time.  It  is  the  lack  of  compatibility 
between  a  specialty  market  and  a  mass  market  which 
keeps  them  apart. 

Telephone  use  has  two  dimensions:  the  instrumental 
(getting  things  done  as  in  ordering  an  airplane  ticket)  and 
the  intrinsic  (talking  on  the  telephone  for  its  own  sake) 
(Keller.  1977).  Classie  and  Rowie  (1987)  distinguish 
between  relational  (intrinsic)  and  functional 
(instrumental)  calls,  but  also  add  mixture  of  these  two 
categories.  An  ethnographic  study  of  telephone  uses 
revealed  that  people  tend  to  differentiate  very  much 
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between  business  and  pleasure  calls. 

5.3.5  Functional  alternatives 

According  to  an  estimate  based  on  94.6  million  US 
households  by  the  Electronic  Industries  Association, 
radio  is  owned  98%,  color  TV  97%,  audio  system  94%, 
VCR  77%,  answering  machine  46%,  CD  player  357o, 
home  computer  33%.  color  TV  with  stereo  31%,  video 
game  systems  31%,  and  camcorders  17%  (Wood,  1992, 
January  23).  So,  the  main  reason  for  the  failure  of 
videotex  in  the  US  has  been  related  to  the  abundance  of 
alternative  information  sources  (Kramer,  1991). 
Commodore's  CDTV  and  Philips'  CD-I  have  not  done  well 
in  the  marketplace  mainly  due  to  the  popularity  of 
Nintendo  and  Sega.  The  share  of  the  Big  Three 
networks  has  declined  from  92%  in  1979  to  64%  in  1991. 
Since  previewing  Newton,  a  prototype  of  the  first  Apple 
personal  digital  assistant,  introduction  of  the  PDA  from 
Apple  has  to  step  back.**  Many  specific  technologies 
can  have  regretful  consequencles  not  because  the 
technology  is  "in  the  saddle,"  but  because  of  the  ways  in 
which  users  quite  reasonably  employ  new  devices 
(Fischer,  1992,  p.  271). 

In  addition,  the  consumer  industry  already  has  digital 
processing  inside  the  TV  set  (picture-in-picture).  The 
Froxvision  multimedia  system  creates  high  definition 
images  for  home  use.  The  system,  a  video-processing 
computer,  is  marketed  as  a  television  (Gottschalk,  1992, 
April  6).  Features  include  user  interface,  movie-quality 
images,  on-line  information  and  single-button  control. 
Currently,  big  sellers  are  rear-projection  televisions  and 
laser  disc  players. 

5.3.6  New  Use 

William  Ogburn  (1 964)  postulated  the  concept  of  cultural 
lag  in  terms  of  human  response  to  technical  capabilities, 
by  saying  that  cultural  systems  and  human  institutions 
tend  to  lag  in  responding  to  new  oportunities  offered  by 
technological  innovations.  Similarly,  almost  all 
technological  progress  begins  with  a  breakthrough  in 
some  form  of  basic  hardware,  followed  by  a  period  before 
software  appropriate  to  the  hardware  is  Invented.  At  the 
point  progress  takes  form  in  the  development  and 
perfection  of  products  in  which  both  the  software  and 
hardware  are  applied,  while  the  humanware  Is  still  being 
cultivated  (Sakaiya,  1992,  p.  231). 

Given  the  cultural  lag,  it  is  common  for  some  of  the 
general  applications  to  be  quite  different  from  those 


^*  In  1990,  experts  were  predicting  that  sales  ol  new  portable 
corDputers,  which  can  read  hand  printing,  would  hit  $800  million  in  1992 
and  pass  conventional  PCs  by  the  year  2000.  Sales  this  year  will  hit  SI 00 
million.  Recently,  analysts  have  reset  their  projections,  saying  PDAs  will 
ifKh  Into  ihe  market  next  year  with  sales  ol  S20  million,  according  lo  BIS 
Stategic.  That  is  substantially  dillerent  from  the  Sl2f>  million  revenues 
that  one  Apple  bull  on  Wall  Street  predicted  lor  Newton  alone  (Rebeilo  & 
Arnst.  1992,  Nov.  30) 


anticipated  at  the  time  the  particular  hardware  was 
invented.  For  example,  a  phonograph  recording  was 
assumed  to  be  used  as  a  record  of  speech.  So  the  first 
recording  made  for  a  practical  purpose  after  the 
invention  of  the  gramaphone  was  of  a  speech  by 
Bismarck.  It  took  1 5  years  for  records  to  become  a 
medium  for  music.  Early  fims  were  newsreels  or 
photography  of  moving  objects.  So,  the  early  motion 
picture  makers  had  spent  twenty-some  years  before 
they  produced  dramatic  films.  The  telephone  as  a  means 
for  'trivia  gossip'  was  not  envisioned  by  the  telephone 
industry  but  was  Invented  by  the  users  (Marvin,  1988; 
Fisher,  1 988).  The  VCR  was  introduced  for  recording 
from  TV  or  cable  TV.  Until  the  mid  1980s,  use  for 
recording  versus  replaying  prerecorded  videotapes  was 
approximately  half  and  half,  with  only  3%  recording  today 
(Johnstone,  1992,  p.  26), 

This  trend  is  known  as  the  Kranzberg'  First  Law: 
Technology  Is  neither  good  not  bad  nor  neutral.  This 
means  that  technology's  interaction  with  both  the  social 
and  cultural  milieus  some  times  lead  to  developments 
themselves  that  are  far  removed  from  the  original  goals 
of  the  technical  elements  themselves  (Kranzberg,  1989). 
Marvin  (1988)  simply  stated  that  people  use 
communications  in  new  and  unpredictable  patterns  if  it  is 
to  their  advantage  and  will  even  change  their  ways  to  do 
so.  Rogers  (1983  &  1986,  p.  121)  explains  this  process 
as  'reinvention  in  diffusion  theory'  which  refers  to  the 
degree  to  which  an  innovation  is  changed  or  modified  by 
a  user  in  the  process  of  its  adoption  and  implementation. 
In  his  extensive  study  on  the  telephone  use,  Fischer 
concludes: 

we  might  consider  a  technology,  such  as  telephone,  not  as  a 
force  impeltirtg  modernity;  but  as  a  tool  modem  people  have 
•jsed  to  various  ends,  including  perhaps  the  maintenance, 
even  enhancement,  ot  past  practices  (1992.  p.  272). 

In  short,  we  Invariably  think  of  a  new  piece  of  equipment 
in  terms  of  expanding  the  range  of  functions  of 
equipment  already  in  existence.  Soon,  however,  the 
technology  itself  create  new  spheres  utilizing  functions 
unique  to  it. 

In  this  context,  computerized  communications  are 
currently  conceived  of  as  extensions  of  postal  services, 
telephones,  or  television  sets.  In  10  or  20  years,  these 
systems,  with  appropriate  Improvements,  will  give  birth 
to  completely  new  areas  of  application.  In  other  words, 
the  various  functions  that  multimedia  serves  suggests 
that  their  consequences  will  be  mixed,  unevenly 
distributed,  and  diffused,  assimilated,  and  modified  at 
uneven  rates,  as  the  tool  goes  far  beyond  the  task  of 
number-crunching  and  instantaneous  communication  of 
data.  Therefore,  no  one  can  guess  what  these  new 
applications  will  be.  One  thing  clear  Is  that  they  are  tools 
for  storing,  processing,  and  communicating  (Sakaiya, 
1992,  pp.  222-3).  Again,  people  utilize  the  multimedia 
technology  for  their  different  purposes  as  people  do  with 
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TVs  and  VCRs  now. 

6  Speculations 

6. "J  The  primetime  for  the  multimedia  has  not  come  yet 
and  will  not  even  by  the  year  2000.  Despite  the 
aggressive  introduction  of  the  interactive  media,  the 
most  passive  media  will  remain  among  the  most  popular, 
lit  may  make  some  difference  if  future  generations  grow 
up  with  devices  at  hand  that  allow  them,  at  an  affordable 
effort,  to  actively  invlove  themselves  in  meaningful 
endeavors  rather  than  simply  accepting  a  mass  product. 

6.2  In  order  to  make  it  happen,  the  multimedia  system 
will  need  to  be  something  of  exceptional  value,  compared 
with  what  the  consumer  has  in  1993.  The  product  needs 
to  be  radical  enough  that  consumers  see  the  difference, 
and  yet  offer  tremendous  benefits  including  easy 
handling,  stellar  sound,  impressive  picture,  resistance  to 
shock  and  great  mobility. 

6.3  Applications  driving  the  popular  acceptance  of 
computer  video  appear  to  be  home-based  rather  than 
business-based.  Despite  the  diversified  applications  of 
nnuitimedia.  however,  consumers  and  business,  the  two 
ends  of  the  multimedia  spectrum  (entertainment  versus 
niche  market),  will  likely  remain  distinct.  Libraries  and 
museums  are  more  likely  to  be  popular  users  of  the 
multimedia  than  classrooms. 

6.4  While  consumers  are  more  likely  to  stay  at  home  to 
be  entertained,  home  entertainment  will  maximize  the 
consumer's  enjoyment  with  quality  while  minimizing  the 
inevitable  "downtime"  of  planning,  organizing,  and 
arranging  the  entertainment  event. 

6.5  The  percentage  of  expenditure  on  the  multimedia  will 
likely  rise  more  rapidly  in  high-consumption  households 
as  new  media  technology  are  introduced.  However, 
overall  society's  use  of  mass  communication  appears 
remarkably  resilient  in  the  face  of  rapid  technological 
change. 

6.6  Industry's  unrealistic  near-term  expectations  could 
turn  CD-ROM  into  a  consumer  electronics 
disappointment.  The  technology  is  still  in  its  infancy  - 
with  several  competing  and  mostly  incompatible 
machines. 

6.7  The  next  generation  multimedia  computer  may  no 
longer  look  like  a  home  computer.  The  Japanese 
electronic  giants  could  edge  out  traditional  PC  leaders  in 
the  US  when  multi-TK^dia  turns  personal  computers  into 
consumer  electronics  because  people  would  rather  just 
watch  television. 

6.8  Any  clearcut  prediction  as  to  the  use  of  multimedia 
cannot  be  made  when  it  comes  to  considering  the 


Kranzberg's  First  Law,  or  Roger's  reinvention  process  of 
diffusion  theory,  or  simply  describe  it  as  uncertainty  as 
Marvin  did.  People  simply  do  not  change  their  media 
habits  or  keep  on  considering  a  technology  as  a  tool 
modern  people  have  used  to  various  ends  -  maintenance 
or  enhancement  of  past  practices.  Human  beings  do  not 
stop  talking  when  they  learn  how  to  write. 


REFERENCES 


Alexander.  M.  (1992.  Jan.  13).  Taking  live  top  technologies  Into  the  luture, 
Corrputerworid,  22/39.  20. 

 (1991,  Sep.  30).  Multimedia  locus  turns  to  training  employees 

develop  further  skills  as  large  corporations  see  luture  in  high- 
tech lessons.  Computenvorld .  26/2.  18-19. 

The  time  lor  all  PC  perlomfiances  (1 992,  Oc{.  23).  The  Korea  Times,  15. 

Amthor,  Geo!!  (1992  April).  Multimedia  In  the  library:  research  tools  lor  the 
2 1st  century.  Technology  &  Learning,  12/7,  UM  22-6. 

Aronson.  8.(1 977).  Bell's  electrical  toy.  In  I.  Pool  (Ed.)  The  social  impact 
of  the  telephone  (pp.  15-39),  Cambridge,  MA:  The  MIT  Press. 

Barr.  C.  &  M.  Flynn  (1991 .  Dec.  17).  MPC  seal  brings  that  warm,  fuzzy 
feeling  to  multimedia.  PC  Magazine.  10/21 . 38. 

Bennington.  B.  (1989).  Beyond  FTS  2000:  A  program  for  change.  Board 
on  Telecommunications  and  Computer  Applications 
Commission  on  Engineering  and  Technical  Systems  Nallorial 
Research  Council.  The  US  Government  Accounting  Office, 
Washington.  D  C. 

Blackwell,  G.  (1991  November).  The  new  frontier  of  multimedia. 
Canadian  Business ,  64/11 . 85-91 . 

Booker,  E  (1992.  /Vpnl  27).  Multimedia  seen  as  spur  to  network  growth, 
Computerworld ,  26/17,  63-5. 

Brady.  H.  (1992  March).  IBM  raises  the  bar  with  two  new  machines. 
Technology  &  Learning.  12/6, 34-38. 

Briggs.  A.  (1977).  The  pleasure  telephone.  In  I.  Pool  (Ed.)  The  social 

impact  of  the  telephone  (pp.  4O-6I ),  Cambridge,  MA:  The  MIT 
Press. 

Caron,  A..  L  Girou,  and  S.  Donzou  (1989).  Diffusion  of  personal 

computers  in  Canada.  In  J.  Salvaggio  and  J.  Bryant  (Eds.), 
Media  use  in  the  information  age  (pp.  225-35).  New  York: 
LEA. 

Coates,  V.  (1992  July).  The  future  of  information  technology.  The  Annals 
of  the  American  Academy  of  Political  and  Social  Science 
(Subtitled  as  The  Future:  Trends  into  the  Twenty-First 
Century) .  4S-S6. 

Cole,  G.  (1991  May).  European  multimedia  center  ready  when  you  are. 
Accountancy.  107/1173. 122-25. 

Collier.  A  (1992.  May  11).  IBM  casts  Time  Warner  as  trcket  to  multimedia 
computer  mar1<ei,  Electronic  News.  3Qn9^^ ,  1-3. 

Curran,  L.  (1992  March).  A  glut  of  standards  slows  multimedia. 
Electronics.  65/3.  34-5. 

Eckerson.  S  (1992,  August  31)  Managers  look  to  multimedia  future. 
Network  World,  p.  2S. 

Farhi,  P.  &  Skrzycki,  C  (1992,  November  10).  The  Washington  Post.  B1  & 
4 

FHTN  (FutureHome  Technology  News  (1992.  June  1) 

Filipczak.  B  (1991  August)  All  aboard  tor  multimedia  ^tancJards.  Training 
28/8.  64 


ERLC 


iSTOiPYAKflflBlE 


725 


Fischer  ; .  (1 992) .  America  Calling:  A  social  history  of  the  telephone  to 
1940.  Berkeley.  CA:  University  o!  California  Press. 

 (1988).  Touch  someone:  The  telephone  irxlustry  discovers 

sociability.  Technology  and  Culture,  29/1 ,  87-1 16. 

Flynn.  Laurie  (1992.  March  9).  The  MPC  market.  InfoWorld.  14/10,  S71-2. 

Forester.  Tom  (1991).  Computers  in  the  human  context:  Information 

technology,  productivity,  and  people,  Cambridge.  MA:  The  MIT 
Press. 

Gazis.  D.  (1991).  Brief  time,  long  march:  the  forwarding  drive  of  computer 
technology,  D.  Leebaeri  Ed.).  Technology  2001:  The  future  of 
computing  and  communications ,  car(t>n6ge,  MA:  The  MIT 
Press,  pp.  41-76. 

Glidewell.  R.  (1992  April).  Microsoft's  tight  leasr.  ^n  MPC  tethers  VARs. 
Systems  Integration ,  25/4 .21. 

Gottschalk.  M.  (1992.  AprW  6).  Design  News.  48/7.  80-82. 

Green.  Doug  and  Denise  Green  (1992.  Af  just  17).  DiVa  VideoShop  a 

complete  video  production  center.  iniorWorld.  14/33, 111-12. 

Han.  G.  (1992).  Videotex  2000  arxl  beyond  in  the  US:  Will  there  ever  be  a 
mass  market  for  videotex  in  the  US?  Paper  presented  at  the 
42  Annual  Conference  of  the  International  Communication 
Association,  May  21-25.  Miami,  Florida. 

Home  Media  Technology  News .  1992.  August  10.  p.  7. 

  1992,  June  1,  p.  1. 

Jeffres.  L.  (1986).  Mass  media:  processes  and  effects.  Prospect  Height. 
IL:  Waveland  Press. 

Jerome.  Forest  (1992  August  3).  Multimedia  deja  vu'  it  seems  like  1  have 
heard  this  line  somewhere  before.  InfoWorld.  14/31.  49. 

Jones.  C.  (1992.  Feb.  25).  Japans  hardware -son  ware  choice.  The 
Christian  Science  Monitor.  8. 

(1992.  March  16).  HDTV  stumbles  in  Japan.  The  Chnstian 
Science  Monitor.  7. 

Johnson.  B.  (1991.  November  4)  What  multimedia  means  to  PCs. 
Advertising  Age.  16. 

Johnson.  M.  (1992,  May  18).  DEC  sirives  to  take  multimedia  past  PC. 
ComputerWorld,  26/20, 43-4. 

Johnstone,  B.  (1992.  July  2Z)  Man  over  machine.  Far  Eastern  Economic 
Revlew,p.2b. 

Jordan.  M.  (1992,  November  28).  Irresisttole  force  flickers  over  innovable 
object  -  classroom  tools.  The  Washington  Post.  A3. 

Karpinski.  R.  (1991.  April  15).  Telephony.  220/15. 8. 

Kim.  J.  B.  (1991,  November  4).  Fuzzy  picture:  multimedia  PC  systems 
have  long  way  to  go.  Advertising  Age.  16. 

Kirkpalrick.  D.  (1992.  Jan.  13).  From  desk  to  neck:  The  PC  as  fashion. 
Fortune.  112. 

Levin.  Carol  (1991.  Dec.  17).  WorWng.  playing,  and  learnir>g.  an  MPC 
software  sampler.  PC  Magazine.  10/21,  46. 

Lips.  Nick  (1992  July)  Now  hear  this.  Data  Communications  .2M'\0.  35-6. 

Niaking  sense  of  multimedia.  (1992  May).  Byte.  17/5.  107-110. 

Mann,  Mary  (1992.  April  20).  Authoring  software  is  making  stride  toward 
maturity.  PC  Week,  9/16.  95-6. 

Markott.  J  (1992.  May  1)  Head  of  IBM  unit  looks  to  busy  future.  The  New 
York  Times.  14 1 ,  C3  (N)  and  D4  (L). 

(1992,  April  20).  Employee  training  tool  teaches  with  text,  sight  and 
sound,  PC  WeeK  9/16.  95-7 

Miles,  I  (1988).  Home  Informatics.  Information  Technology  and  the 
Transformation  of  Everyday  Life.  London  Pnter 


Miller.  M.  (1992.  March  31).  Multimedia.  PC  Magazine.  UJe,  112-20. 

Name,  M.  and  B.  Catchings  (1992.  May  18).  Beware  the  wKch  ol  audk> 
and  video.  PC  Week,  9/20.  111. 

Nash,  J.  (1991,  April  22).  Networking  could  spur  DVI  technology  growth, 
Compute rworld,  25/16,49. 

Nicholson.  D.  (1992,  Nov.  1).  The  new  technology:  Three  views.  The 
Washington  Post,  Education  View  8. 

Nintendo.  Sony  join  to  make  CD-ROM  home  video  games  (1992,  October 
14).  The  Washington  Post,  f  2. 

Noble.  G.  (1991).  Telephone,  answering  machine,  lax,  and  the 
community,  M©d*a  Information  Austrailia .  6^ ,  63-71. 

Parker,  Rachel  (1992,  July  6).  Kaleida  holds  its  own  In  shadow  o(  parent 
companies,  InfoWorld,  14/27,  114. 

Perelman.  Lewis  (1992,  Nov.  1).  The  new  technology:  Three  views,  The 
Washington  Post,  tducation  View  1  and  10. 

Pool.  Ithiel  de  Sola  (1990).  Technologies  without  boundaries:  On 
telecommunications  in  a  global  age,  Eli  Noam  (Ed.). 
Cambridge,  MA:  Harvard  University  Press. 

Postman.  Nell  (1992,  Nov.  1).  The  new  technology:  Three  views.  The 
Washington  Post.  Education  View  1  arxl  21. 

Potts.  M.  (1992.  Oct.  25).  CD-ROM:  Will  the  disc  drive  a  market?  The 
Washington  Post.  HI  &  7. 

Press,  L.  (1990  September).  Compuvision  or  tetepuler? 

Communications  of  the  ACM.  33/9, 29-37. 

Ouinlan.  T.  &  E.  Scannel  (1992.  May  11).  Kaleida  urges  muttlmedia 
specification,  InfoWorld.  14/19,  1-2. 

Rappaport.  A.  &  S.  Halevi  (1991.  July/August).  The  computerless 
computer  company.  Harvard  Business  Review.  69-80. 

Safi.  Quabidur  (1992,  Sep.  14).  HSC  Interactive  simplifies  multimedia 

development:  icon-based  interlace  bypasses  programmir^g. 
PC  Week.  9/37,99-102. 

Sakaiya.  Taichi  (1992).  The  knowledge  value  revolution:  a  history  of  the 
future  (Translated  by  G.  Fields  and  W.  March).  New  York: 
Kodansha  International. 

Schlender.  B.  (1991 ,  August  26).  The  future  of  the  PC.  Fortune.  40-54. 

Schlossberg.  Howard  (1992,  May  25).  Everythir>g  you  wanted  to  know 
about  multimedia  but  were  afraid  to  ask.  Marketing  News, 
26/11. 10. 

Schor.  J.  (1992).  The  overlooked  Amenca:  The  unexpected  decline  of 
leisure.  New  York:  Basic  Books. 

Scisco.  P.  (1992  May).  Multimedia  presents.  PC  Worti,  10/5. 198-201.- 

Shandle.  J.  (1992.  June  15).  IBM  pursues  universal  munimedia. 
Electronics.  65/6.28. 

Sullivan,  K.  (1992,  August  31).  Mrcrosott  marches  to  sourxl  ot  2 
drummers,  PC  Week,  9/35.  21-2. 

  (1992.  May  25).  Multimedia  PC  market  is  stow  out  ot  the  gate: 

IBM.  Microsoft  pour  millions  into  deals  arxl  research,  but 
results  lag.  PC  Week.  9/21, 113-5. 

Swaine.  M  (1991  August).  Amerk:a"s  home  vWeo,  MacUser,  7/8. 45-56. 

VTL  (Video  Technology  News)  (1992.  Jan.  6.  p.6).  Multimedia. 

(1992,  Jan.  6,  p.1).  Compression  technologies  to  have  most 
impact  on  video  industry 

Wiegner,  K.  &  J.  Schlax  (1991,  Juty  22).  Showtime,  Fortes,  UB/2, 294-7. 

Wiiikler.  C.  (1992,  April  27).  Mufitmedia:  Time  for  a  realrty  check? 
Electronic  Business.  18/7,  96-101. 

Wood.  D  (1992,  Feb.  18).  Interactive'  video  expands  scope,  The 
Christian  Science  Monitor,  p  12. 


726 

7b  0 


 (1992.  Jan.  13).  Electronic  manufacturers  hope  lor  a  revolution. 

The  Christian  Science  Monitor,  8. 

Zackmann.  W.  (1990.  September  11).  The  cost  of  muKimedia:  multimedia 
bnl  going  lo  revoiuUonize  anything  soon.  PC  Magazine.  9/15. 
89-90. 


Table  1  Hurcca&l  ot  CD-ROM  drives  I'or  iiiuUiMHrdia  appiicadons 


1992 

1997 

CAGR% 

InsuUed  base  (000s) 

1.012 

6.^100 

46.4% 

Sliipped  unil5  (000s) 

415 

3.150 

50.0% 

Unil  price 

$650 

$390 

-9.7% 

Shipped  value  (Sniilltoos) 

$270 

$U29 

35.4% 

CD-ROM  disks,  shipped  units 

680.000 

15.000.000 

85.7% 

Source:  Future  Hotnc  Tccimolo^y  News.  1992.  August  10.  p.  7 
Noie:  End-user  prices  for  pressed  CD-ROMs  in  1992  were  less  ihan 
$1.90  in  volume. 


Figure  1  The  map  of  multinnedia  development 
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PECC  Triple-T  Port  (Teleport)  for  Developing  Economies 
Second  Phase  Report  —  Case  Studies 


Professor  Kenji  Saga 
Asia  University 
Tokyo,  Japan 


The  following  report  contains  the  conclusions  and  policy  recommendations 
that  emerged  from  an  investigation  trip  to  Indonesia  and  Thailand  carried 
out  by  the  international  project  team  of  the  Pacific  Economic  Cooperation 
Council   (PECC)  Triple-T  Port  (Teleport)  for  Developing  Economies  Project. 


Introduction 


In  September  1990,  the  PECC  Triple-T  Task  Force 
initiated  the  Triple-T  Port  (Teleport)  for 
Developing  Economies  project  (hereafter  referred 
to  as  the  Triple-T  Port  (Teleport)  project)  as 
one  of  its  task  force  action  plans. 

In  December  1990,  a  survey  of  the  development 
of  the  Triple-T  Port  concept  (as  described  in 
the  full  Second  Phase  Report),  some  examples 
and  some  locations  illustrating  the  concept, 
was  carried  out  in  Indonesia,  Singapore, 
Thailand  and  Malaysia.  The  survey  formed  the 
basis  of  the  first  phase  of  the  Triple-T  Port 
(Teleport)  project. 

In  this  survey,  it  became  clear  that  in  each 
development  project,  telecommunications 
infrastructure  in  particular  lags  behind,  so 
the  development  of  telecommunications 
infrastructure  became  the  main  focus  of  the 
project.  Based  on  the  results  of  this  survey, 
the  First  Phase  Report  was  presented  to  the 
Triple-T  Task  Force  Seoul  Conference  in  March 
1991. 

having  received  this  report,  the  Triple-T  Task 
Force  decided  to  carry  out  case  studies  as  the 
second  phase  of  the  project.  In  the  second 
phase,  the  number  of  participants  grew,  an 
international  project  team  was  organised  from 
interested  parties  in  the  respective  PECC  member 
economies  and  work  continued  on  the  project. 
A  JANCPEC  (Japan  National  Committee  for  Pacific 
Economic  Cooperation)  study  team  supported  the 
activities  of  the   International   Project  Team. 

It  was  decided  that  the  Batam  Island  Development 
Project  in  Indonesia  and  the  Eastern  Seaboard 
of  Thailand,  which  were  recognised  as 
illustrations  of  the  Triple-T  Port  concept 
during  the  first  phase,  should  be  the  case  study 
areas  for  the  second  phase.  In  September  1991, 
the  sites  of  these  two  development  projects  were 
visited  and  a  video  was  made  about  their 
development. 

The  first  meeting  of  the  international  project 
tfcoiM  was  held  on  November  18,  1991,  in  Bali, 
Indonesia.     The   video  was   shown   to  introduce 


the  sites,  and  members  of  the  project  team 
presented  reports.  From  March  3  to  11,  1992, 
the  International  project  team  sent  an 
investigation  group  to  Indonesia  and  Thailand 
to  interview  those  responsible  for  government 
policy  as  well  as  to  survey  the  two  development 
project  sites. 

1.  The  Triple-T  Revolution  and  the  Triple-T 
Port 

The  Concept  of  the  Triple-T  Port 

To  illustrate  the  concept  of  the  Triple-T  Port, 
we  formulated  two  conceptual  diagrams.  Concept 
A  and  Concept  B.  According  to  Concept  A,  shown 
in  Figure  1,  Triple-T  Port  development  plans 
organise  Triple-T  infrastructure.  Here,  the 
construction  of  housing,  seaports,  airports, 
teleports  and  resort  areas  will  become  part  of 
the  Triple-T  Port  project.  Such  a  development 
project  requires  vast  amounts  of  capital 
investment  and  time,  therefore  limiting  the 
areas  where  it  can  be  carried  out. 

So  we  then  developed  Concept  8,  shown  in  Figure 

2.  Here,  a  teleport  is  included  in  a  Triple- 
T  Port  development  plan  with  effective  access 
(roads,  railways,  etc.)  to  residential  areas, 
seaports,  airports  and  resort  areas  ensured. 
With  the  introduction  of  Concept  B,  the 
possibility  of  constructing  Triple-T  Ports  may 
be  extended  to  many  of  the  existing  or  planned 
industrial    parks   in   the  developing  economies. 

Of  the  inaustrial  park  projects  we  investiga^^ed, 
the  development  project  in  Batam  Island  in 
Indonesia  (Figure  3)  is  an  example  of  Concept 
A.  The  Batam  Industrial  Development  Project 
contained  a  plan  for  a  harbour  and  an  airport, 
but  none  for  the  construction  of  a  teleport  at 
the  time  we  undertook  our  first  phase  study. 
We  pointed  out  in  our  First  Phase  Report,  "If 
d  teleport  is  included,  this  could  become  a 
Triple-T  Port  plan  fulfilling  the  concept 
described  in  Concept  A."  When  our  international 
investigation  team  visited  Batam  Island  in  Mcrch 
1992,  however,  we  found  that  Indonesia's  third 
international  gateway  exLhange  was  under 
conitruction  by  PT  INDOSAT. 
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An  example  of  the  type  of  Triple-T  Port 
indicated  in  Concept  B  is  provided  by  the  joint 
Communications  Authority  of  Thailand 
{CAT)/Telephone  Organisation  of  Thailand  (TOT) 
Teleport  Project  that  covers  the  area  of  the 
Eastern  Seaboard  Development  Project  in 
Thailand,  as  shown  in  Figure  4.  According  to 
this  plan,  an  international  switchboard  will 
be  located  in  the  satellite  earth  station  centre 
of  CAT  in  Sri  Racha  and  will  then  be  linked  to 
the  telecommunications  centres  to  be  built  in 
Laem  Chabang  and  Map  Ta  Phut  Industrial  Estates. 
A  local  network  will  be  constructed  in  both 
estates  with  optic  fibre  cables  and  a  digital 
microwave  system  as  its  main  links. 

2.     Fundamental   Aspects   of  Teleport  Projects 
in  Developing  Economies 

As  already  noted,  we  have  focused  our  study  on 
the  development  of  telecommunications 
infrastructure,  which  lags  behind  the 
development  of  infrastructure  for  the  other  two 
Ts.  Our  two  case  study  projects  are  models  of 
strategic  point  development  projects  to  promote 
the  growth  of  the  national  economy  for  the 
governments    of    both    Indonesia    and  Thailand. 

In  our  First  Phase  Report,  we  recommended  that 
the         construction         of  teleport- type 

teleconmunications  infrastructure  is  most 
suitable  for  such  strategic  point  development 
projects.  This  idea  was  also  carried  over  to 
to  our  second  phase  study. 

A  teleport  is  defined  in  the  constitution  of 
the  World  Teleport  Association  as  "...an  access 
facility  to  a  full-scale  telecommunications 
medium  incorporating  a  distribution  network  and 
telecommunications  business  services  to  serve 
the  greater  regional  community  and  associated 
with,  including  or  within  a  comprehensive 
related  real  estate  or  other  economic 
development"  {Article  4). 

More  than  seventy  teleport  projects  exist 
throughout  the  world  at  present  and,  of  these, 
more  than  twenty  are  actually  in  operation. 
Teleports  are  found  in  London,  Amsterdam,  Paris, 
San  Francisco,  Toronto  and  Osaka,  as  well  as 
in  New  York,  with  the  majority  located  in  the 
metropolitan  areas  of  developed  economies,  ancJ 
are  undertaken  as  part  of  city  redevelopment 
projects  or  plans  for  new  industrial  locations. 

Ihe  World  Teleport  Association  has  indicated, 
however,  that  "to  develop  methods  to  enhar.ce 
opportunities  for  teleports  in  developing 
countries"  is  one  of  its  objectives.  The 
actualisation  of  teleports  in  developing 
economies  is  anticipated. 

We  concluded  that  developing  economies  that 
build  teleports  must  take  into  account  the 
differences  bolwcen  their  construction  and  that 
of    cxistinij   teU-ports   in  developed  economies. 

The  fundamental  aspects  of  teleport  in 
developing  economies  art*  as  follows: 


i.  Such  teleports  must  combine  basic 
teleconttiunications  infrastructure  with  enhanced 
and    value-added    network    services  capability. 

ii.  Construction  of  national  telecommunications 
infrastructure  and  strategic  point  regional 
development  must  proceed  in  unison. 

iii .  International  telecommunications 
gateways  should  be  constructed  to  provide 
domestic  users  with  direct  access  to 
international  gateways. 

iv.  The  latest  telecommunications  technologies 
should  be  used  to  best  meet  the  needs  of 
developing  economies. 

Basic  Elements   to  be  Considered  for  Teleports 
in  Developing  Economies 

When  constructing  a  teleport  in  a  developing 
economy  based  on  the  fundamental  aspects 
described  above,  it  is  necessary  to  consider 
the  following  points  to  determine  the  most 
appropriate  system: 

i.  The     organisation     of  market-oriented 
management  functions 

ii.  The  evaluation  of  the  existing  state  of 
Triple-T  infrastructure  and  existing  plans  for 
development 

iii.  The  design  of  a  compact,  low-cost  and 
reliable  system  requiring  minimum  initial 
investment 

iv.  The  design  of  a  flexible  and  expandable 
system  according  to  the  level  of  area 
development,  telecommunications  traffic  and  new 
services  needs 

V.  The  ability  to  adapt  to  future  global 
networks  (ISDN) 

3.  Analysis,  Policy  Recommendations  and 
Conclusions 

i .  Telecommunications  Demand  Forecast  and 
Development  of  Facilities 

According  to  the  demand  forecasts  for  telephone 
traffic  on  Batam  Island  and  taking  1990  as  a 
starting  point,  a  growth  over  the  previous  year 
of  15%  in  domestic  traffic  and  of  20%  in 
international  traffic  is  forecast  for  each  year. 
There  are  no  statistics  available  for  comparison 
of  domestic  traffic,  but  as  for  international 
telephone  traffic,  the  growth  rate  for 
Batam  is  estimated  as  being  lower  than  the  30% 
increase  in  international  telephone  traffic  for 
the  whole  of  Indonesia  over  the  last  three 
years. 

When  placing  greatest  importance  on  the 
profitability  of  teleports,  it  may  be  considered 
sound  planning  to  make  conservative  estimates 
of  low  growth  in  traffic;  but  when  planning  from 
the  point  of  view  of  telecommunications 
facilities,  conservative  estimates  result  in 
a  high  possibility  of  those  facilities  becoming 
inadequate    sooner    than    predicted.      To  make 
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flexible  demand  forecasts  in  this  kind  of 
situation,  rather  than  following  one  narrow  line 
of  demand  forecasting,  it  is  preferable  to 
forecast  demand  in  a  long,  broad  strip,  like 
forecasting  the  route  of  a  typhoon,  and  when 
planning  the  timing  of  reinforcement  of 
facilities  to  match  actual  demand,  it  is  also 
best  to  be  flexible.  The  same  also  applies  to 
the  Eastern  Seaboard  Development  Project. 
Flexibility  and  expandability  are  important 
elements  in  planning  teleports. 

ii«  Evaluation  of  Demand  for  Value-added 
Services  in  Case  Study  Areas 

There  is  little  demand  for  value-added  services 
in  either  Batam  Island  or  the  Eastern  Seaboard 
development  areas.  This  is  because  these 
development  projects  are  still  at  their  initial 
stage.  There  will,  however,  be  rapid  growth 
in  value-added  services  needs. 

There  is  an  idea  to  introduce  an  EDI  (electronic 
data  interchange)  system  at  the  Laem  Chabang 
port  to  expedite  customs  procedures.  The  need 
for  such  value-added  services  will  become  a 
reality  in  many  fields,  such  as  automated 
warehousing  systems,  tourist  information  and 
reservation  systems. 

Recognising  the  Importance  of  EDI,  the  APEC 
Working  Group  on  Telecommunications  agreed  in 
July  1990  to  establish  a  project  on  EDI  as  one 
of  its  long-term  projects, 

ii  i .  Expansion  of  Teleport  Functions  to  Reach 
Wider  Territorial  Areas  —  Efficient  Utilisation 
of  the  Small-scale  Model 

There  are  many  private  industrial  estates  in 
the  Eastern  Seaboard  development  area,  such  as 
Chonburi  Industrial  Estate,  Bangpakong 
Industrial    Estate,    Eastern    Industrial  Estate 

and  Sri  Racha  Industrial  Estate.  These 
industrial  estates  are  also  suffering  from 
inadequate  telecommunications  infrastructure. 
If  efficient  access  from  these  private 
industrial  estates  to  international  gateways 
and  domestic  telecommunications  centres  is 
achieved  by  using  the  small-scale  model  system 
shown  in  Figure  5,  the  status  of  these 
industrial  estates  will  be  improved  markedly. 
In  addition,  to  gather  more  international  and 
domestic  traffic  from  these  small-scale 
teleports  will  contribute  to  the  business 
feasibility  of  the  teleport  project  as  a  whole. 
Therefore,  we  recommend  application  of  the 
small-scale  model  in  a  wider  area  of  the  Eastern 
Seaboard. 

In  the  case  of  the  Batam  Island  development 
project,  we  recommend  application  of  the  same 
concept.  To  gather  international  and  domestic 
telecommunications  traffic  from  other  islands 
in  Ridu  Province,  such  as  Bintan  Island,  by 
using  the  small-scale  model  system  will  enhance 
the  role  of  the  Batam  Industrial  Development 
Project.  Bintan  Island  Development  Project  will 
follow  the  development  of  Batam  Island. 


i  V .       Techno]  ogy  _  _T ra f  e r ,  _  _ J \m\6r\  Re s ou r c. e 

^J^^VlL^..?-Oi^_  Financiny 

Technology  transfer,  human  resources  developi'xiit 
j)na  financing  ore  tht^  three  bujgest  probleinb 
to  be  solved  in  the  development  of 
telecommunications  intrastruLture  in  the 
developing  economies. 

As  regards  financing,  during  the  fifth  and  sixth 
Five  Year  Development  Plans  (FYDP)  in  Indonesia, 
PT  TELKOM's  capacity  for  internal  financing  is 
20  -  25'.  Both  Indonesia  and  Thailand  are 
suffering  from  over-borrowing  from  foreign 
countries,  including  ODA  loans.  ODA  resources 
from  developed  economies  are  also  limited. 

However,  financial  needs  for  the  development 
of  telecommunications  infrastructure  will 
increase  rapidly.  For  example,  the  amount  of 
investment  needed  during  the  fifth  FYDP  is 
estimated  by  PT  TELKOM  at  3  billion  US  dollars 
and  during  the  sixth  FYDP  at  8  billion  US 
dol lars. 

Under  such  circumstances,  both  governments  have 
been  Inviting  private  sector  investment  in  the 
development  of  telecommunications  infrastructure 
since  the  late  1980s.  The  Indonesian  government 
introduced   a    revenue-sharing    scheme    known  as 

"PBH"  in  the  fifth  FYDP,  and  is  currently 
considering  the  introduction  of  the  BOT  and/or 
BOO  formula  during  the  sixth  FYDP.  In  Thailand, 
concession  contracts  based  on  the  BTO  formula 
have  been  introduced  into  the  development  of 
telecommunications  sectors. 

a .  Benefits  to  Developing  Economies  of  Private 
Sector  Investment 

To  solve  financial  difficulties  without 
increasing  government  loans 

To  introduce  efficient  construction  and 
operation  methods  using  state-of-the-art 
technology 

To  expedite  the  development  of 
telecommunications  infrastructure 

To  realise  technology  transf  t  and  human 
resources  development 

To  create  new  opportunities  for  employment 
b  •    Lfi? y  ^ir^_f acing  De v e  1  o p i  n g  E c o n onvi  ej 

-  Private  sectors  will  focus  their  investment 
on  lucrative  areas,  leaving  behind  the 
development  of  remote  areas. 

There  is  uncertainty  about  the  revenue  from 
telecommunications  networks  constructed  under 
the  above-mentioned  formulae.  The  estimation 
and  sharing  of  revenue  remain  problematic 
1  -..sues. 

There  may  be  conflict  in  setting 
telephone  charges.  Private  sector  investors 
wish  to  set  a  higher  rate,  while  the  governments 
o1    develop! nq    economies    wish    to    keep  lower 
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charges  for  universal  telephone  services. 

The  above-mentioned  formulae  are  still 
premature  and  their  applications  differ  from 
country  to  country,  and  sometimes  from  industry 
to  industry.  Investors  require  a  consistent 
pol icy. 

c.  Necessities  and  Benefits  for  Private  Sector 
Investors  from  Developed  bconomies 

Private  sector  investment  from  developed 
economies  is  essential  to  eliminate  the 
disparity  between  developed  and  developing 
economies.  ODA  requirements.  such  as 
environmental  problems,  are  increasing  rapidly 
while  ODA  resources  are  limited. 

For  the  development  of  telecommunications- 
information  networks  throughout  the  Asia-Pacific 
region,  it  is  essential  to  develop  the 
telecommunications  infrastructure  of  the 
developing  economies  in  the  region.  Private 
sector  investment  is  essential  to  expedite  the 
development  of  telecommunications  infrastructure 
in  developing  economies. 

Private  sector  investment  using  the  above 
formulae  will  promote  international  cooperation 
in  the  fields  of  technology  transfer  and  human 
resources  development  to  a  far  greater  extent 
than  plant  exports  do. 

Private     sector     investment    will  create 
expansion  of  world  trade. 

d.  Problems    Facing   Private   Sector  Investors 
from  Developed  Economies 

-  Inconsistent  policies  in  developing  economies 

Money    transfer    from    developing  economies 

The   necessity  for  close   investigation  and 
careful  feasibility  studies 

-  Country  risk 

-  The  risk  of  exchange  rate  fluctuation 

In  order  to  promote  private  sector  investment, 
it  is  crucially  important  to  seek  and  to  1  ind 
solutions  to  the  above  demerits.  Related 
parties,  including  the  governments  of  both  the 
developed  and  the  developing  economies,  should 
make  sincere  efforts  and  give  careful 
consideration  to  means  of  overcoming  thes? 
probl ems. 

An  example  of  such  a  solution  under 
consideration  by  the  government  of  Indonesia 
is  the  introduction  of  PBH  project  packages. 
According  to  this  idea,  each  package  consists 
of  a  combination  of  lucrative  area  development 
and  rural  area  development  projects. 

e .       Exjiec  ted     Benefits     of     Triple-T  Port 

(Telepbrt)'  for  Developing  Economjes 

As  a  conclusion  to  our  second  phase  study,  we 
wish  to  stress  the  expected  benefits  of  the 
Iriplc-T      Port      (Teleport)      tor  Developing 


Economies  as  follows: 

To  ensure  the  global  and  regional 
connectivity  of  Triple-T  networks  and  to  realise 
efficient  flows  of  people,  goods  and 
information; 

To    support    respective    national    goals  of 
economic  development; 

-  To  encourage  the  expansion  of  international 
trade  by  creating  new  opportunities; 

-  To  enhance  a  highly  amenity-oriented  urban 
envi  ronment; 

-  To  create  opportunities  for  employment;  and 

-  To  accelerate  technology  transfer  and  human 
resources  development  from  developed  economies 
to  developing  economies. 

We  believe  that  the  Batam  Industrial  Development 
Project  and  the  Eastern  Seaboard  Development 
Project,  which  we  adopted  as  case  studies  in 
our  second  phase  study,  will  function  as  models 
of  Triple-T  Port  (Teleport)  for  Developing 
Economies  and  that  many  Triple-T  Port  projects 
will  follow  in  the  Asia-Pacific  region. 

4.    Follow-up  Activities 

While  the  project  leader  has  stated  that  the 
project  will  not  proceed  to  a  third  phase, 
follow-up  activities  are  under  consideration, 
thus: 

i.  Consideration  of  Triple-T  Port  (Teleport) 
application  i  China  and  Russia,  or  in  any  other 
Triple-T  Port  project,  in  response  to  requests 
from  PECC  member  committees  and  with  the  project 
team  in  an  advisory  role 

ii.  Consideration  of  a  "Concept  C"  Triple-T 
Port  applicable  to  small  economies,  such  as 
Pacific  islands,  with  a  focus  on  tourism-related 
applications  rather  than  industrial  development 
projects 

iii.  While  project  activities  may  be  concluded 
at  Phase  Two,  progress  of  the  two  case  study 
areas  (Batam  Island  in  Indonesia  and  the  Eastern 
Seaboard  of  Thailand)  should  be  monitored  and 
reassessed  by  the  project  team  in  two  or  three 
years'  t''me. 
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CONCEPTUAL  DIAGRAMS  OF  TRIPLE-T  PORT 

Figure  1 


Concept  A 
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Figure  4 

EASTERN  SEABOARD  DEVELOPMENT  PROJECT 
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Teleport  -  Small  Scale  - 


Small  Scale  Local  Companies 

•  Not  so  Large  Capacity 

•  Small  Calling  Rate 

•  Wide  Area  and  Scattered  Demand 


Existing  Local  Exchange 


CO 


To  Existing 

Network  <^ 


^  ^^X^^  Microwave^X^  ^ 


Telecom 
Center 


LDR 
or 
MAS 


EX  :  Exchange 

MUX  :  Multiplex 

T/R  :  Microwave  Transmitter /Receiver 

LDR  :  Local  Distribution  Radio  System 

MAS  :  Multiple  Access  Subscriber  System 


Repeater  Line 
(Cable,Flberetc) 
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Video  Dial  tone  Access  to  Multimedia 


A.C.  Harrison-Surgeon 
New  York,  U.S.A. 


Video  dialtone  is  a  video  transport  servict     hich  transmits  video  proi;rammin^ 
both  intrastate  and  interstate  via  private  line  or  point  to  multipoint  arran>»e- 
ments  over  the  existing  public  switched  narrowband  netwLwork  current ly  operated 
by  local  exhange  carriers  and  inter  exchange  carriers  in  the  United  States.  Tlie 
concept  of  video  dialtone  and  its  deployment  issues  are  discussed  as  tliey  relate 
to  the  United  States  inf rastructural  changes  which  affect  provisioning  and  oper- 
ations of  shared  access  facilities  which  allow  multimedia  applications. 


1.0  INTRODUCTION 


Advanced  Technological  opportunities  have  broudlit 
about  change  in  the  human  interaction  process 
with  respect  to  information  access  methods, 
contents,  and  ethics.    As  new  technologies  are 
discovered,  and  as  additional  applications  and 
usages  unfold,  man  kind  will  continue  to  bat. tlti 
the  cause  and  effect  methods  endured  by  the 
natural  phenomena  associated  with  change. 
Phenomena  can  be  described  as  problems  associated 
with  change,   it  can  be  theoretically  capsulated 
by  using  principles  of  reasoning  models  found  in 
textbooks . 

However,   the  economic,  political,   social,  and 
cultural  impacts  caused  by  the  adoption  of  new 
ideas  (technology)  under  the  cause  and  effect 
models,  do  not  result  in  balanced  changes.  The 
ingenious  invention  of  one  person  will  effect 
another  person  and  it  is  important  to  understand 
the  climate  and  try  to  balance  the  consequences 
before  a  determination  can  bo  made  regarding  what 
is  best  for  the  man-kind. 

The  introduction  of  video  dial -tone  is  a  direct 
result  of  the  evolution  of  information  processing 
and  new  telecommunications  practices,  world-wide. 
The  United  States  decision  to  divest  the  American 
Telephone  &  Telegraph,  AT&T,   Bell  System,  has 
attributed  to  the  advancement  of  new  technolog if*s 
such  as  video  dialtone  which  provides  access  to 
multimedia  applications  by  a  diverse  number  of 
suppliers.     The  United  States  derision  to  divest 
continues  to  influence  telecommunications  today. 
Several  developing  countries  have  roforencr-d  tho 
United  States  paradigm  shift   (divestiture)  as  a 
model  promoting  privatization  and  1  iberal  i  zai  iori 
practices  in  regards  to  achieving  greater 
economic  and  national  empowfrmont. 

Advocacy  for  and  against  di  vest  i  turr-, 
privatization  ot   1  ibora  1  i z/ii  i on  prorr  ss»*s  cin 
take  years  to  finalize,  howfvor  a'-cordirm  to  th<- 
author,   the  1984  AluT  Be?  11  .Syst  om  divt.'St  itiJi<-  wa>- 
not  an  overnight  docisi^^n.     Thi-  Unitoii  rt  ,it  <  s 
House  of  Represent  at  ivf'H  and  The  Scn.it^-  ci  h*'ld 
hearings  and  test  imon  i  c-^s  r(in«.ernin'j  Uii- 
ramifications  of  Bell  Synti-m's     iv<n^t  i  t  iirr  li.jt  ir,.i 
bark  to  rho  mid  1970's. 

The  divestiture  brought,  .jli'iut   i  h'Ui'H-  t  h.it   .if  f<-(  i  s 
the  entire  United  States.     Th<-  t  ol  tpri  -t»"  inii."ti,' 
was  tho  primary  toral  pcint   during  \        p.-ij-  1. 
The  AT&T  Bell  Oporat  ing  C<imr'ani«-s  W4  r.-.  ,iy  .i 


result  ot   th«'  dive  st    t  un',  divid'  d  iiit-  sovi-n 
individual  (ornp.ini os  that   pti.vi<l<-  S4i  /i.<'s  wliifh 
are  r ost  i  ict  < •<3  to  n-gii.'nal   )ur  i s-.l um  i-  n.s 
providiritj   loi'al  servi«t  s.     'llu'  lunq  dit;t.in<< 
phoru-  st'tvicc  «'t^m[«>neiit   <>i   t  h<'  lu^W  .Syst  t  m  w.j>- 
granted  t     AT&T  t  ii  proviile  (•<>tiip4't  it  ive  inter 
c^xrhangt'  edrrior   st'ivice  in  <i  m.irki't   wiiti  (.i  In  t 
can  iors  whirh  include  for  t?xampW:,  M''I  .iiiJ 
Sprint.     Sevt^ral   r aitii  1  nai  ii>ns      'tit. i nut-  tt>  impar  l 
functional  conipoiit.rit  s  </f  tel  i-ionmiuiii  rat  it. ns  sij<h 
as  a)iequlat  iiats  and  polj.y,   b)  iitiplt'iin-nt  ai  i-.n  and 
provis  iciti  i  ii<i ,   r)  inf  tasi  ruct  urf»  and  dfrsigii, 
d)niarkoCabi  1  i  t  y  <jnd  service,   e)pr  icing  and 
compet  i  t  i  ven(?ss  . 

The  intent  of  this  papor  is  to  rt'ognize  t  ht- 
importance  of  the  ramifications  of  the  needed 
paradigm  shift  as  exempli  tied  by  the  United 
Si.ates  when  it  introduced  vidpo  dialtorn-. 


2.0  VIDEO  DIAI.TONK  AS  PKOPOSliD  BY  TIIK  I-XT 


"Video  dialtone  is  a  video  transport  servict,- 
which  transmits  video  programming  both  intrastate 
and  interstate  via  private  line,  or  point  to 
multipoint  arrangt^ments  over  tho  oxistina  publ  i  ^ 
switched  narrowband  network  opt.'ratt?d  t>y  Lcxal 
Exchange  Carriers,   I/ECs,  and  Inter  Excharuie 
Carritirs,    IKCs,(e.g.,  AT&T  MCI ,   Sr)r  int.  etc. 
common  carriage).     Video  Dialtone  oxpot  imt?nt  a  1 
switched  access   is  currently  being  testet]  usinq 
the  narrow  band  (a<:i  1  i  t  ies  .  **  ^     The  deployment  «t 
integrated  broad  band  networks,    (IRN),  f.lfeiinn 
video  dialtone  is  anticipated  after  t hf  initial 
implement  at.  ion  at  video  dialtone  technology 
bt.'Causo  it  moans  building  a  now  riet,wor  k 
infrastructure  which  will  ultimately  r<'plac<  in.iriy 
narrow  hand  appl  i cat. ions  . 

TIk-  K''<lc»ral  C'^mniuii  i  cat  i  oris  C<./tt\mi  ss  i  on,  (FCC), 
profK.sed  the  vitJo  )  tJialt«.iM'  poljry  t*)  pr..vide 
t*.lepli<.rie  compony  cable  televisi«-n  cross 
ownership.     Unir-r  th(-  ^.r  «'-f''S»  i1  vide<.  dialtciM- 
p-.li<  y  In  itlic-r    t  lu'  i  l-.c,   wliieh  w<.iild  pr'iVid*  tin- 
viiiew  di.jltiirie,   rior  rj  viiice  pr  < igr  anuner  ,  wh-    w. -uhJ 
IJS4'  the  M-:c  ptf.viiled  dralti.ne,  w-.uld  im-i  d  i. 
a  .J  -  .iM«-  f  r 'in  h  I  se . n  a»r   t  hi   <".it  )4- 

•miiiijiii-  at  l  /,licy  A  't   -.f   r,"M ,  there   t^j^y  be 

t  hi  •  «   t  H  r <  .f  <-.il  le  r  <  I  ev  I  .s  I .  -n  r  eiju  lat  j .  .n : 
I"  al,   :t.ite  .11,. i  t«d««ral  u- -vet  nineni    pc.>lj*y.  Hu.- 
p-iper  pr  jm.it  i  ly  examines  t  h«    l'>«al  rcgulat<.ry 
M'"'i-';-  .iiid  «3«  '      n-  t    t}>>  Hit'.  d4t,nl  al..i]t    t  Im 

'■•h«r    tiei:     \n    .ju'-e   \  \\(     |;:sUiS    Si  1 1 1  eun.i  i  IiU   t  Im- 

I  I  at|.  h  j       pr''ej),j,.  i-.  very   imp<rtmt   \  r. 
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understand  the  total  impact  which  tfie  video 
dialtone  policy  will  have  on  tht*  cable  inOusiry. 
Regulation  of  cable  operators  at  the  local  Uivel 
is  accomplished  through  the  franchising  process. 
The  franchising  authority  is  usually  a  local 
municipality  and  requires  an  annual  operating  tee 
from  the  cable  system  provider.     In  addition,  the 
franchising  authority  may  have  some  interest  in 
the  subscriber  rates  charge  by  the  cable 
provider.*^ 

Franchises  are  typically  contracts  which  contain 
the  terms  and  conditions  under  which  franchises 
are  awardei .     Franchise  regulations  determine  the 
criteria  and  requirements  for  the  cable 
companies'  operations  which  include  the 
provisioning  of  facilities  and  equipment.  The 
requirements  include  a  broad  range  o£  video 
programming  and  other  services  which  adhere  to 
copyright  laws  and  national  technical  standards 
specified  by  the  federal  agencies  as  they  relate 
to  equipment  and  facilities,^ 

In  its  Further  Notice  cf  Proposed  Rulemaking  on 
the  video  dialtone  proposal,   the  FCC  requests 
comments  on  specific  issues,  including: 

1  The  investment  and  development  cost 
associated  with  LEC  deployment  of  video 
dialtone.^ 

2  A  minimum  broadband  switching  requirement 
should  be  enforced  and  if  it  is  feasible 
for  the  LECs  to  be  able  to  implement  such 
a  requ  i  rement . ^ 

3  The  cievelopment  of  a  single  transport 
tacility   (voice,  video  and  data) 

4  The  cost  of  c*)nstr ucl  ing  a  system  with 
broadband  switching  capability.^ 

5  The  technological  advances  and  benefits  of 
compet  i  t  i venoss . ^ 

6  Public  opinion  about  l.KCs  acquiring  the 
fdciliti<?s  cf  a  cable  franchise  and 
operating  facilities  under  the  video 
dialtone  rpqulatory  structure,  with  its 
<it  tend»ant  nondi scr  irninat ion  obliarfiions 
enhancing  ^'nInp^^t  i  t  i on  t^moiig  S(?r  vir(^ 

pi  ovidei  s .  ^ 

7  The  imfKict  fihei   based  and  ot.lu.'r 

t  r.insmi  ss  i<^'n  t  cchnol  oq  ii?s  might   havo  on 
the  evoluti«,)n  of  advaiv;ed  networks. 


11  On  regulatory  distinctions  between  video 
and  non -video  services  which  may  become 


problematic  as  technologies  converge 
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The  n.itiirf  <>f  si'ivift^*^  and  m*irk<Ms  that 
may  d»»v<  ](.p  as  the  advanced  network 
ciiKMjt'S  un<l«  t   t  hf  viJco  dialtone 

III'  del  .1' 

In  i"ii  f  l      (to    {!)  ol   t.h«'  r.ibK.  A.-t  , 

k1.1i  i'ss<-^  l"i«iiiial  d  if  t  i''ii  1 1  ics  whi«'h  may 
,u  is*'  111  Mk'  fiitiii'-  in  .ipf)Iyino  vi^^^^ 
pi  < '-H -iH'Mii  ID  .1:-  luw  s<rvi'f'  tit 'Vi  ■]  < '| 'iiu'iii  .^^ 


This  paper  will  identify  industries  which  have  an 
interest  in  the  video  dialtone  policy.     It  will 
discuss  specific  comments  on  the  FCC's  proposal 
submitted  by  industry  representatives  and 
ir.terpret  the  tactics  used  in  argument  for  and 
against  the  telephone  company /cable  company 
cross -ownership  rules.    The  FCC*s  proposal,  if 
adopted  in  some  form,  can  provide  advantages  for 
all  communication  and  information  providing 
industries.     The  primary  focus  will  be  on  the 
impact  of  the  proposed  policy,   if  adopted,  on  the 
cable  industry. 


3.0  CABLE  TELEVISION  IMPACT- BACKGROUND 


The  FCC's  video  dialtone  policy  initially  poses  a 
threat  to  the  cable  industry.     Cable  was  borne  in 
1948,  when  the  first  community  antenna 
television,  CATV,   systems  was  built  to  provide 
better  quality  television  reception  for  broadcast 
television  signals  in  rural  areas.     The  first 
CATV  systems  carried  3  or  4  broadcast  signals  and 
subscribers  were  charged  $3  -  $5  per  month. By 
contrast,   today,  cable  operators  offer  as  many  as 
100  channels  of  video  prograiranipa,  most  of  which 
is  delivered  by  satellite,  and  cable  service  is 
no  longer  confined  to  rural  communities. 


According  to  a  household  subscriber  study  with 

basic  cable  service  from  1965-1990  conducted  by 
A.C.  Nielsen  Co.   in  1990,    "Cable  television  is 

available  to  nine  out  of  ten  television 

households  in  the  United  States.     Six  in  ten 

households,  or  more  than  53  million  subscribers, 

have  chosen  to  subscribe  to  cable,  with  the 


average  subscriber  receiving  over  40  channels. ■ 
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Since  its  beginnings  the  cable  Industry  has 
expanded  and  continued  to  provide  more  and  more 
prograiraning  opportunities,  which  greatly  enhanced 
its  popularity  and    attracted  many  subscribers. 
Today,  the  cable  industry  is  threatened  by  the 
elimination  of  telephone  company  -  cable  company 
cross-ownership  rules,  which  will  not  only  force 
the  cable  industry  to  become  competitive,  but 
will  also  change  all  communication,  media  and 
information  industries.     Fundamental  operational 
changes  will  occur  regarding  program  content  and 
program  access,   if  the  cable  industry  is  to  stay 
afloat  and  be  competitive.     Cable  organizations 
rai:,o  excellent  points  as  to  the  validity  of  the 
KCC's  authority  and  jurisdiction  to  propose 
services  related  to  intra-lata,  intra-state 
boundaries  althougli  video  dialtone  may  not  be 
limited  to  those  boundaries  and  may  cross  intor- 
lata,   intra-state  connections  as  well  as  inter- 
state connections. 


4.0  vini-:n  dtaltohe  regulatory  issues 


10  on  iiii  f  r  l  AIA  i«  j;i  i  I-m  i'>n  wlii.  h  m.jy 

Ui-.iij.i  l«>('  I  I  ov  i  s  H  11  i  111  'I  vid< 

d  i  .J  1 1  <  »IM'  I  I    :  «  |  '.il  .i\  *    I     •  i  1  1 1  i  <      .ii  •  • 

n-MuiMHl  1.1   .  .j.-h  I  MA^'^ 


This  scmm  ion  will   focus  on  the  important  issues 
wtiifli  ate  I <'r»i osenic-d  in  the  comments  made  by 
r  I'pi  f'S"iit  .jt  i  vfs  f  rnm  the  following  industries. 
'r<'U'.'« mmnirn cHt  ions  sj^rvice  providers  such  as 
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inter-Gxchange  carriers,   local  exchange  carii^-is. 
Regional  Bell  Operating  Companies,  canipuioi 
information  providers,   local  governmpnts, 
broadcast  industry  associations  and  Lh<^  r<»U'r»li4->rio 
industrial  associations.    Note  that   the  '..iM^- 
industry  commentors  did  not  qo  into  detail  ,il.out 
regulatory  issues  in  response  to  tho  Further 
Notice  of  Proposed  Rulemaking,  FliPkM.     The  r-.jbl*- 
industry  comment ors  maintain  focus  on  the  LKC 
entry  into  video  dial tone  and  other  businoss 
related  issues  which  will  be  discussed  latt.-i. 

The  National  Association  of  Requlatory  Utility 
Commissioners,    (NARUC)  ,  comnienLs  state  "NARUC 
continues  to  note  that  the  provision  of  vidoo 
dialtone  service,  on  an  intrastate  basis,  is 
subject  to  State  regula.ion  pursuant  of  tho 
Communications  Act.     To  the  extent  BOCs  can 
provide  an  interstate  video  dialtone  service, 
under  the  current  jurisdict iortal  scheme  of  the 
Communications  Act,   the  rules  concerning 
jurisdictional  separations  must  be  examined. "^^ 
The  NARUC  coinments  indicate  that  States  should  br-» 
allowed  to  regulate  the  allocation  of  costs 
between  the  telcos  regulated  telephone  service 
and  cable  television  services,   including  thc» 
right  to  order  structural  separations  where 
necessary . 

Cincinnati  Bell  Telephone's  External  Affairs 
office  reports  that  there  is  a  need  for  a  certain 
level  of  regulatory  symmetry  in  order  to  promote 
effective  competition  between  LECs  and  cable 
operators.     Since  LECs  are  already  heavily 
regulated,   cable  operators  would  have  a 
tremendous  competitive  advantage  if  their  current 
status  remains  the  same,     Cincinnati  Bell's 
comment  suggests  that  a  greater  level  of 
regulatory  symmetry  could  be  achieved  by 
increasing  the  regulations  applicable  to  cable 
operators  to  the  extent  that  cable  operators  are 
involved  in  the  business  of  video  common 
carriage.     In  essence,  Cincinnati  Bell  feels  that 
the  cable  operator  should  be  regulated  to  the 
same  extent  as  any  other  common  carrier. 20 

[The  FNPRK  presents  two  regulatory  approaches  for 
implementing  video  dialtone.     The  two  level 
approach  offers  better  protection  against  l,EC's 
use  of  discriminatory  practices.     As  interpreted 
from  comments  by  th'  National  Association  of 
Broadcasters,  NAB,    (CC  Docket  No,  90-623,  fih^d 
March  8,   1991,  at  7-8,  Computer  III  Remand), 
other  industries  have  experienced  discriminatory 
practices  which  could  be  used  by  telephone- 
companies  to  impede  competition  in  enhanced 
services.     For  example,  a  federal  c<iurt  reront  ly 
determined  that  some  companies  in  t.hc?  airline 
industry  engaged  in  anti -compet it ive  activities 
in  connection  with  tho  display  of  flight, 
information  on  cc^mrjutor  services  provid<-d  t<i 
travel  agents.    (In  Ro  Air  Pas  song  or  Computf-r 
Reservation  System  Antitrust  Litigation,  'Mfi  F. 
Supp.  1/143   (CD.  Ca.   1988)).     Tho  companies 
engaged  in  a  practit-(.',   known  as  "disr»lay 
biasing,"  whereby  iho  fliijlit.s  o(  one  ,iirliru-  wen- 
always  displayed  first,  with  flicjhls  (>pc-rat«'iJ  hv 
competing  airlines  often  h<.*in<i  diftir'ult  i." 
access.     The  result,  the  court  finirn.l,  was  tliit 
consumer  choices  were  not  always  1>.JS4\1  st.h  ly 
the  merits  of  a  particular  flight,  <jrt<l  1 1.<.'  v.ilu«- 
of  the  vendor  ai  r  1  iric-' *  .s  flights  was  ai  t.  i  f  i.- i.j  1  ly 


iiill.iti  j.     I»i>:{  l  ly  hi.isiii'i.   th.-  l^'un.l, 
tesulis   in  •!  tt.iud  iti-'U  the  •'(•nsnnui   aru!  .in 
tinn  Msm  I  il>l4  •  tcstri'i  i'-n  <»n  «f.jiif.ii  ii  i-ri,  p.4-Mn:« 
I  h<»  v  i.l4   .  <li  .1 1 1 .  )rn  •  <••  tn  <  pt    j  nv.  1  vi  s   i  nt .  (U  .«>  i  •  n 

I't    Vivl<'«»  .HiJ    fh'tl   vide*.   S<»tVi4es,  ."MMllLir 

pr.i^  t  iros  4N»iiid  b<-  iis<\l  I)/  I  K*'s  I  '  niv<    .jii  iinl.jjt 
a<]vM..  .JO*'  i«>  tiM'ii   ri'-n  vi.l^--  S4  t  vi<  ts  'V<  r   i  h-  s. 
nl   comfx  t  i  t  < -r  s  .     1!  strvi.<s  wrc  '••  be 

i>!fer«il  ttiteiiqti  m'[4ti>:        *<  •^;s  i  bl  <  ■  tlironoli 
t'oinimin  i'Mt  inn.s  4'{»nt  i  «'l  !<  fl  by  tin-  I.K'\   ilH't<-  w.  ,isl  1 
tuf  an  irh'"iit  ive  {<.i   \\u-  1  F«"  i  < •  <n^<-  i'*:  «<Ari 
S(»ivit'e.s  f  It  e!  el  iiU  i.)  1   Ith  Iiu  p  1  .i- •<      til  ,    t.  tin 
det  r  irru-Tit   of   (NMiipct  it     s  .ind  e, .rt>::iih«  t  s  .  1 '-^ 

(Vider.  ptixiram  suf)pljers  rnay  l^e     -nne.  t  .-d  tltt^ai'jli 
interstate  romnuiri  icat  i<>ns ,  witli  <iial  up  '.'i(j4«» 
tape  r(:»rital   libraries,     Th<-  p.  .i  4ri»  i,j  1  m.  /•  hm  nt  <t 
services  sief»rin(j  away  frt«m  the  t  radii  ioihilly 
teriiterial   b<is  i  s  f  «*r    its    jii  r  i  sd  i''i  i  4»n ,    t  lif 
(."(Mtiini ss  i ;>n  slii.uld  vi<'leimine  offoiinus  i  li.ii  .jr*- 
sub>jr*rt    t<,  S^'f  i  ion  20  ^  <irul  /A  A  and  witi.'h  <it< 
not.  1'^'^ 


b  .  0   It  IFR  AS  n-f  I  K'TU  R  K  n  )l  iS  1 1  >KR  AT  1 1  n  JS 


The  vidf?()  (iialione  mt.d<-l  reptest-nts  <j  fharnie  to 
all   int  or  (?st  <:fj  patties,   particularly  the 
telepht)no  companies  and  the  <':able  t<devision 
companies,  who5c>  current   inf  rast.r  iiri  ures  are 
different   from  each  other.     The  public  telephone 
netwtjrk   is  st  ructurf*d  in  t.htet'  layers.  Tin- 
physical   layt't   supports  inf r ast ruet.ur e  tor 
telephone  services.     It   is  thf?  f<iciliry  o» 
physical  wire  used  t.o  send  electronic  sitjiials. 
The  transport   layer  provides  passage  for  swir<-hr-d 
traffic  information.     It  is  the  data  which  is 
converted  into  messages  sent  (voice 
conversations).     The  value-added  services  or 
applications  layer  stores,  retrieves,  and 
generates  or  processti-s  tho  infer  mat  ion  that  was 
1 1  anspctt  ted  .     This  is  tho  informat.  ion  which 
contains  where  the  m<issa(?o  is  qoinn  to  and  who 
sent  it.^^ 

By  trontrast,   tho  c<ible  televisicin  infrastructure 
partly  consists  of  transport  di  st.r  ibut.  ion  ot 
information  to  subscribers.     This  is  the  ability 
to  send  information  to  m-*iSSes  of  receivers.  Tho 
cable  television  network  also  consists  of  a  value 
added  television  programming  services  which 
provisions  entertainment  or  other  information. 
[Whereas  telephone  companies  ordinarily  do  net. 
contrtij   the  Content  of   information  sent  over 
rheir  network,   cable  operators  typically  eontrol, 
the  content  l  r  .irismi  t  t  ed  over  tluMr  networks. 
Unlike,  tt^lophone  companies,  cable  operators  know 
what  is  to  be  iransmitt(>d  in  advance. -^"^ 

The  twi»  iiifr  ast  r  n.t  ur  es  arr-  therefore,  very 
<]iffererit.     It    is   imptirt.int    t     note  t.hat.  the* 
telephone  i  nJt  ast  r  u<M  ur  e  in  its  pi<'S*'iit   mat.r  ix 
form  and  its  fuiur*'  p.ieket    form  is  a     l^a  way 
cwmiimnieat  ions  ex<  linri<ie ,     Iho  m  it  r  ix  t.urin  ,ill..w.s 
''alls  t'"  be  int«r  eonneot«d  t  unw  eno  pidni  t*-- 
iiuitiy  points  ,i.s  wol  1  .»s  pi'int   t(.  f>nint   <ir  tmtlti 
p<'int  .     hy  conr  r.is!  ,   t.he  cjblo  system  is  l>uilt  i-ri 
«i  I'eirit   t.>  mull  ir>'  int  ,  one  way  c-.mmun i'Mt  i(^ns 
iK  i  W'.r  k . 

It    is   impt.rtarit    to  ri- t  o  that   the  I-TC's  eall  fiu 
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comments  seek  iritor mat. ion  r oq/irdiri'j  ihc  I.KC 
inceriLives  for  updai.  irn.?  <'ii!iint   i  n  f  i  tisi  r  ii<  t  ur  <  s 
to  accommodate  fibm  opLii^s  and  iwm.'  rid .'ciii*. 
broadband  applications.    The  concern  is  thtit  by 
allowing  LECs  Lo  enter   i  ru  o  i  he  proyrfimminrj 
arena,   they  would  have  fnoio  inrent.  ivr  lo  invosi 
sooner   in  the  inf  rcistruciui  o  u[)9iddos. 

Many  poliLical  issues  arc  involved  in  thf^ 
int rastruct.ur(i  changes  rotjuired  to  offer  vidt-o 
dial  tone  in  the  suggesied  manner  of  tho  Final 
NoLice,     Tiie  position  on  Capitol  Hill   is  very 
controversial,     ^"or  example,  an  inf rasl.ru'^Luro 
issue,   H.R,3blS,   Sec.   101,  Title  I,  (h) 
Telecommunicat i<nis  Act  of  1901:  Inf lastrucLure 
Development:  Network  Standards:  Study; 

Ho  later  Lhan  279  days  after  Lhe  enactment  of  thie 
Telecommunications  Act  of  1991,   tJie  Commission 
shall  initiate  an  inquiry  to  examine  the  effects 
of  competiLion  in  Lhe  provision  of  telephone 
fixchange  access  and  telephone  exchange  service  on 
the  availability  and  rates  for  telephone  exchange 
service  furnished  by  ruial  exchange  carriers. 

The  bill  was  approved  by  The  House  cl 
Representatives  however  did  noL  gain  approval  by 
The  Senate.     It   is  suspeirted  that  the 
tami t icat ions  of  investigating  the  effects  oi 
provisioning  access  and  services  can  be 
enlightening  at  this  preliminary  stage.  fiowever. 
United  States  citizens  may  be  concerned  about  the 
deployment  of  this  bill  resulting  in  higher 
taxation . 

The  cable  infrastructure  as  previously  mentioned, 
transports  over  a  coaxial  cable  and  optical  fiber 
networks.     It  uses  antennas  constructed  on  high 
ground  to  pick  up  signals  from  broadcast 
airwaves,  microwave  transmitters,  or  satellites 
and  transfots  them  to  lieadend  sites  where  they 
are  converted  into  pulses  and  transmittotJ  via 
terrestrial  cable  (coaxial  or  fiber)  underground 
until  thfy  r  OtK'ht^s  t  hi?  rhanntjl  to  the  television 
set    in  tin*  h'.>mt* .  ^ 

Cable  services  are  typically  divided  into  two 
catecjor  i<;s,    "basic"  and  "premium/pay",  althougli 
the  b()untlar  i  <»H  have  bt^gnn  to  blur.     Basic  service 
consists  of  a  q4'n<jral  packaqf^  of  television 
fh.inrH'l  ^j*:cfss   iri<'lndiriq  the  local  aftiliates  of 
the  major   brw.uiast    studios  and  at    least   one  PBS 
station  aiui  a   lo^al    i ridt^peridt.'nt  btoa^i'ast 
.statinii.     A»iv»-itiset   supper  I  i.-d ,  satellite 
sorvt'^'S  sii«[i  as  t'lJlJ  and  K.Sl'tJ,   as  well  as  not - 
lor   pi«»fi'        lejioJis  rn-iv/^  iks,   arr*  also  incUnied. 
l..u<al  <»r  iqiri.it  i..ri  «  .  .mmnri  i  t  y  arid  public, 
qov««tnm«-nt   tirid  edu<aiional  a<'cess  chanru-ls 
pr .  .qr.imm*«d  by  riu-mb^-rs  <d   tin-  .uiwiiiinit  y, 
qdVM't  nrin-nt    <»tlieials  (»r   edueatinnal  institutions 
.ire  .jlse  lypie.illy  availabi*'  .is  part    <>f  b.isi'' 
<Mbl«-  s*MV)««-.     I  r<niium  s<rvi<<^s   irt-  lude  movies, 
spi.rts  and  iwhU-  f-r   '-ibl*'  sp<'<'i.ils  as  well  as 
itat  i«»na]  pre  mium  se  rvices  lik*-  Hlu),   Slu>wt  inu',  .irul 
lh<'  1  isrny  <'li.irin«  l  wliph  .n«>  commercitil   free,  and 
lis..  kri..wri  -is  pay  s.rvi'-*'S.     Pay  servi<<'S  ate 
iyii«all/  .jv.i  I  l.ibi « ■  I't   <i  tih-nthly  eh.iiqc  in 
.iddni'-n  r     {  ]|.  •  ni'.ni  Illy  .li»iq«'  1  • -i   b.is  i  c  .-.vb.  1 .  • 
si"rvie<-.     Many  ^■.ubser  i  b<  r  s  can  pul.'h,3^'<•  ''ald<» 
pt  cqr.irntiii  riq  <>n  a  p.iy  p-'t   vii  w  b.isis.  Channtd 
. -.11  ,.1,  •  I  r  V  -.{I  «•  ibb    :;yst  oins  i.iriq<-  tr-mi  \A  i '>  ab' »ut 
inn  f»r   irMt*'  di-pj-ndinq  i'W  wln-r.-  i  h*-  ^-abh  syr-tcin 


is  located.     The  older  systems  are  much  more 
limited.     Most  of  the  advertising-supported 
satellite  delivered  cable  networks  are  made 
available  to  cable  operators  at  a  specific  fee 
per  basic  cable  service  subscriber (e.g .  10 


cent:s)  . 
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If  the  telephone  companies  can  expand  their 
markets  to  provide  service  to  the  rural  areas 
that  are  currently  serviced  by  the  cable 
industry,  by  nature  of  their  networks  and 
infrastructure,   the  public  would  undoubtedly  want 
service  from  the  best  quality  service  provider. 

Ultimately,   the  FCC"s  forecast  is  that  video 
common  carriage  could  be  offered  over  a  broadband 
network  analogous  to  the  existing  nation-wide 
narrowband  telephone  switched  network.  Such  a 
network  would  enable  any  subscriber  to  transmit 
and  receive  a  video  signal  to  or  from  any  other 
subscriber.     Broadband  video  common  carriage 
networks  might  run  parallel  to  the  narrowband 
networks,  or  they  might  be  integrated  with 
switched  narrowband  communications  . 


Cable  industry  officials  say  that  the  cross- 
ownership  restriction  is  strictly  for  telephone 
companies  involvement  in  providing  programming 
content,  not  in  transmission  facilities.  Cable 
officials  feel  that  the  deployment  of  fiber  by 
the  telephone  industry  has  already  begun  and  is 
not  dependent  on  whether  telcos  are  permitted  to 
provide  progrm  content.     "When  people  talk  abo'j*" 
a  broadband  local  network,   they  often  refer  to 
'fiber  to  the  home',  which  one  day  may  be  the 
preferred  technique.    Meanwhile,  Ameritech  and 
the  other  regional  companies  have  been 
experimenting  with  ways  to  transmit  broadband 
signals  to  residences  without  using  fiber  the 
ent  i  re  length , "^^ 

S,1200  is  a  bill  introduced  by  Senators'  Burns, 
Gore  and  Dole  which  proposes  that  the  United 
States  allocate  funds  to  modernize  the 
communications  infrastructure  to  include  a 
nationwide,  advanced,   interact.ive,  interoperable 
network  to  satisfy  the  information  handling  needs 
of  our  citizen^,,   now  and  in  the  future.  The 
United  States  has  led  the  increased  deployment  of 
fiber  optic  cable  to  date.     Projected  fiber  optic 
sales  betiweori  1991  and  2000  show  North  America 
currently  at  1.29  billion  dollars  and  3.41 
billion  dollars  by  year  2000.     It  also  shows 
Kutope  at  1.23  billion  dollars  now  and  by  year 
2000  Europe  is  expected  to  lead  the  world  with 
6.21  billion  dollars  in  fiber  sales. ^'^ 

The  goal  of  S.1200,  cited  as  the  'Communications 
Compet  i  t  iv<-ness  and  Infrastructure  Modernization 
Act  of  1991"   is  "To  advance  the  national  interest 
by  promoting  and  encouraging  the  mere  rapid 
d(.^velopinent  of  a  nat. ionwide,  advanced, 
i  ni.eract  ive,    interoperable,  broadband 
comimjn icat ions  infrastructure  on  or  before  2015 
and  by  ensuring  the  greater  availability  of, 
access  to,    investment  in,  and  by  ensuring  the 
qr(»ater  availability  of,  access  to,  investment 
in,  .md  use  ol  emerging  communications 
technologies,  and  tot  other  purposes. "28  This 
Bill  has  currently  been  referred  to  the  Senate 
Committee  on  Conimercr,   Science,  and 
Transpor  tat,  ion . 
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Highlights  of  the  Legisl^ition  include: 

1.  Economy  is  becoming  more  depentJent  *'ti 
provision  of  services  that  requite 
transport  and  distribution  of  inf  orm.it.  it >n . 

2.  50%  of  US  workers  are  currently  ompltv^^J 
in  information  intensive  service 
industries  heavily  relying  on 
communications 

3.  Manufacturing  companies  are  as  affertod  by 
change  as  are  the  Service  Industries. 

4.  Communications  has  become  a  highly  visible 
and  valuable  measure  of  information 
distribution  and  dissemination. 

5.  The  communications  infrastructure  of  the 
future  will  be  as  important  as  the 
transportation  infrastructure  has  bot-n  to 
the  industrial  economy. 

In  1990,   the  cable  industry  invested  18  million 
dollars  installing  fiber  optics  throughout  the 
U.S.  existing  Cable  Systems  according  to  the 
NCTA. 


5.1  MULTIMEDIA  ACCESS  OVER  EXISTING  TECHNOLaSY 


HDSL/coDPer  twisted  pair 

Bellcore  is  exploring  a  preliminary  view  of  an 
initial  set  of  generic  requirements  for  High -bit- 
rate  Digital  Subscriber  Line,  HDSL,  transmission 
technology.     Currently,   the  existing  copper 
twisted  pair  ot  wires  t.hat  are  used  in  most 
residential  areas  to  provide  basic  telephone 
service  transmit  signals  within  a  spectral  range 
of  0  -  4  khz.     The  narrow  bandwidth  is  directly 
attributable  to  the  intrinsic  properties  of  thi* 
electronics  that  are  used  to  transport  signals. 
HDSL  technology  utilizes  recent  technological 
advancements  in  echo - cancel lat ion  techniques  and 
tighter  tolerances  in  component  devices  to  expand 
the  usable  bandwidth  of  the  embedded  coppei 
twisted  pair  to  l.54n?bps.     Although  the  bandwidth 
capability  with  HDSL  still  falls  below  high 
broadband  speeds,   it  far  exceeds  the  narrow 
bandwidths  currently  available  over  copper 
twisted  pairs.     This  technology  can  allow  many 
interactive  and  interoperable  applications  as  a 
stepping  stone  to  the  future.     HDSL  will  provide 
an  alternative  to  repeatered  Tl  lines  for 
Bellcore  customers  to  support  repeater  less  DSl 
rate  access  over  copper  loops  thit  conform  to 
Carrier  Serving  Area  design  rules.  A 
repeater less  HDSL  will  allow  DSl  access  within  a 
CSA  environment.     An  opti^^.ial  outside  plant  HDSL 
repeater  would  allow  extension  of  the  covet  ag<) 
beyond  a  CSA  on  non  loaded  loops.     Thf»  ovoiall 
operations  approach  tor  HDSL  systems  must 
consider  the  exist  ing  envi t oiinuTit   int.o  which  UD.^^L 
will  be  deployed. 

ADSL/copper  wire 

Asynchronous  Digital  Subsrribor  Line,    (ADSI.)  ,  'Mn 
be  used  for  a  variet.y  of    iimig*.'  .jimI  «ju<li..  hisj  <l 
services  that  roach  into  t.he  oduc.jt  ioii, 
entertainment  and  homo  business  t«;.jlms. 
Videoconferencing  will  be  matk*  possibh^  with 
computer  workstations  that  the  rii.«^t  ^.m^r  'Mt 


ti'  x  'w  i    lull  iti.  s  i.  -li   ,        •  .iri-i  tt  iti  v-.il i-  li  :-\  \  \  \ 
ti.iiiHS  .-.HI  I-    t  I  .l^^•Hli  M  I  J  l'.i-k  tht.'U'jli  i  h«  • 
tn  ■(  w<  -t  k  . 

ih<-  AI)S1    I  iiH-   is  sli'jlitly  lii.jh«t   Ui.jfi  ih«- 
r.jtc  ,.1    l.'-.'M  Ml>/>J  but    is  iis«-.l  $.    .-.nty  l.'.ll 
Mb/s  bSl   rli.Hitu  -l,   .J  H    Kb's  ...iitr-l   ••fMiit»«  l    I  t  •  in 
th*'  ruji  wot  k  to  tin-  <ii.si.unt   .jikI  ,jb«>tit  Ici;. 
ov<>th<'a(i  fot   (orw.itti  otiot  «  «  t  n'<  t  i .-.ti  i-ii-.r  t'. 
U/J*l  i-tJtlituj,     Tt»d.iy,   vidoo  «•  til  «r  on*- i  mi 
appl  i<\it.  ioiis  titc-  boitio  t  t  .iiismit  1 4.1  t  roiu  k..lbjbut 
coder  units  tJiuJ  cl«»skt  <>p  vitl«  -   .ipi- 1  i<-.jt  i'-n:-  •»v«>t 
Bkl    ISDN  at    tiiult  iplo  t«jM  s  ol   /\{  phis  li.     'Ih.  rc 
are  some  systems  v;hirh  .Jt«-  si  i  I  1  «  «  si  ly  t  h«ii  .Jt<- 
available  ovet   PUI   ISbtJ  v;hi<.h  tttHismus  (^A 
kbps  typo  tiitjntu'ls  s  iiiiult  .iiiotsus  ly  i  <^  a<iii<'v<-  .] 
full  motion  pirtuti?  quality. 


CO  PKOPOSMD  IMlM,[-:MKnTATlori  STRATKOY 


The    FCC's  vidi-o  dialtone  ni<',li.-l   is  ('<.tii[)r  iscd  of 
two  levels.     Level  otu?;  At   this  love  1  I,KCs  nioK^'l/ 
of  tot  basi*'  t  ratjstiiission  sorvi«-o  to  ,i  sotvire 
provider  enabling  thum  to  reach  hoitu-s.     l.f*U's  will 
also  provide  service  proviiors  with  acct.'ss  to 
what  ever  information  is  needed  to  pi^fotm 
b  i 1 1 i  nq  and  coll ect  i  on  f  or  t  he  if  ser  v  i  ce .  LKCs 
will  further  provide  access  for  the  subscriber  t.> 
reach  the  service  [irovidet  and  ptovide  a  basic 
menu  with  tutorial  and  help  functions  which  will 
be  useful  to  subscribers  as  they  use  the 
platform . 

Level  2   :  This  level  will  allow  the  service 
provider  and  the  LEG  to  both  ofter  value  added 
services  ,  which  are  referred  to  as  advanced 
gateway  services.     This  level  allows  the  LRC  to 
become  the  agent  or  broker  for  the  service 
provider.     The  LEC  handles  the  operations  and 
maintenance  of  the  service  which  is  owned  by  the 
service  provider.     The  LEC  provides  advanced 
video  gateway  and  r<.'lated  servicos,  which  are 
considered  unrequlated  servicos,   subjetrt  to 
competition  from  other  gateways  and  video 
services  for  which  the  LRC  acts  as  aqent .     It  is 
this  level  that,  the  LEC  can  enter  into  the 
competition  of  providing  its  own  programs  which 
will  be  offered  to  the  same  potential  subscribei 
base,  as  with  its  clients,  the  service  providers. 


6.1  COMMEUTERS  VlFiWS  ABOUT  IMPLEMEIJTATIOTJ 
STRATEC51ES 


As  already  noi  e<J,   the  FCC  li,is  asked  lor  public 
common  t  s  on  the  i  nip  1  omental,  ion  and  deployment  of 
tin?  video  (Jitjlt.one.     The  main  issues  on  which  the 
FCC  seoks     commoiits   incUido:  Tho  cost  .jf 
construct ina  a  system  with  broadband  switching 
cti[i«jbi  1  it  y ;     Th<'  n.jtiit*-  of  s<jrvices  and  mark<.-t.s 
t  fi«it   may  devolop  as  the  advanco<i  not  wt)i  k  emoraos 
under   tin-  vsvloo  di«jltono  mod<d ;    Whether  its 
vidio  di.iltono  prop'»Stil   is  cons  i  st  c»ni  with 
Soci  inn  (>13   (b)    (1)  "f  the  Cable  Act  ami  address 
pt.triii  i.il  d  i  f  f  i«ult  ios  whi<'h  m.iy  .ir  iso  in  tho 
tuturo   in  afiplyiiKl  tho  prd  i<'y  .is  new  servi<'es 

dovobp- 
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provisioning  issues,  servic<'  r-cl       t  iims,  ''i'l-:  ,j[i<i 
wiring    wh^n  rofererK*inq  rl(^rl -fonuiuui  '•<ii  r  i^-i 
oflierings  in  the  interest  ot  ditori.  <-orit  n<M  it, 
the  Cablo  Act.'^^ 

AT&T  supports  the  Coininission '  s  pM5p^«sC'ti  i  wc-  l(;v(  l 
vidoo  dialtoiK.?  qatoway.     The  AT*.T  ronim(*rit  s  fu  .it 
that  a  two-l«vel  gateway  ti'du<:(-s  \.]\<    lisk  of  \jKC 
discrimination  against  enhance*.!  sfj^iv'njo  p»..)vidt^ts 
which  compete  with  i.he  i,KCs '  own  enhanced 
services  that  use  the  gateway.     They  urge  that 
the  LECs  would  provide  tariffed  access  services 
and  menus  in  the  first  level  of  the  gateway.  T\\o 
service  menus  in  tfte  first  level  would  not 
contain  any  LHC  enhanced  service  offerings.  ATi^T 
suggests  that  the  LEC  enhanced  services  would 
only  be  available  to  the  second  level  gateway. 
"A  clear  demarcation  between  enhanced  and  basic 
services  is  important  because  the  FCC's  present 
non -structural  safeguards,  such  as  Open  Network 
Architecture  and  joint  cost  accounting,  aj-tply 
only  to  enhanced  services,  not  basic  services. 
Independent  enhanced  service  providers  such  as 
CompuServe  need  protection  against  the  RBOCs ' 
demonstrated  ability  and  incentive  to  cross - 
subsidize  and  discriminate."^^ 

The  National  Association  of  Broadcasters,  NAB, 
contends  that  the  prohibition  against  telephone 
companies  providing  content  for  video  programming 
within  their  telephone  service  areas  should  be 
retained.     Further,  any  limitation  short  of  an 
outright  ban  would  be  unworkable  or 
constitutionally  suspect.     Adequate  safeguards 
arc?  not  in  place  to  protect  LEC  compecitors  from 
ant i -compet i t ive  activities.     HAD  also  argues 
that  LECs  already  have  sufficient  incentive  to 
further  the  Commission's  video  dialione  goals 
without  generating  content  for  video  progtdmming 
within  theii   telephone  service  areas. 

If  vi<l*'o  dialtono  servitre  is  t.o  general  e  the 
maximum  i»ubli<:  interest  benefits,  LECs  should  not 
be  allowed  to  favor  tfioir  own  iriformat.ion 
services  ovt.T  those  of  their  competitors,  and 
acf-i'ss  i  nci  \       service  should  be  easy  for  the 
subscr  il)<?r  to  use.     The  imr>lemenrat  ion  of  video 
dialttnn-  Would  tjllow  more  interest  ♦■d  parties,  the 
opportunity  to  provide  vitieo  proqrciniminq  t     t  hf.' 
fiomo.  ^'^     northern  Telecom  indicat<*d  t.hat  curreiu. 
opon  network  .ir  ehi  t  on  ur<'  pricing  must  consider 
the  marditi.il  '*ost   wh»'ri  providing  services  and 
o,|Li  i  prill  .'tit    I  4J  ni.ikt,'  vi<ioo  (Ji.ilt.one  ti  rr-ality.  The 
!  !•:(*  will         <'Xpoi-t<'vi  t.r>  provicJe  excel  lont  quality 
t  r  .jn.stiii  ss  i«,ti  f .  i.  ■  i  I  i  t  i  i -s   f<jr   the  Uiwest  possiblo 
pr  i'  l-. 

1-Ki\s  w.  .11 1.1  U*'  pc't  thi  t  t  I  d  ti^  pr"vi(i»-  on  boha  1 1  ^^t 
.iny  vidt'»  ^;^■rvl   i-  prt'vi.Jrrs  ord<  r   pr  .vooss  i  no  , 
Ir  M  inq  .jn.l  •■«»ipwtii,n,   lusJonur    i  risi  .1 1  1  .jt  j .  uis  , 
.iti'.l  <ust  '  .rsK -r   pr«riilj-«s  oipiipiiu'iit    fur  tho 
iinr  "qu  I.jt  id  '/rd*"      r  v  i     s ,  pursn<ini   to  ixistinq 
« ■<  .mini  ss  i .  .n  r«'qiil.ji    ry  pr«»visioris.     T'»  t  h.  ■  t  xtonl 
M-:<'s  pr«>vi<J'-  Mm  "St    :-irvi,iS  to  t  h«  ■  i  r   own  viiii-o 
I<r  •  fir  .jtiiiiii  no  soivi-*  ,   ih«'V  sh. 'uPl  .J-^   like -wis*'  t «  a 
I  h4  •  I f  St  . 

iJi  s.itiv.jrn  .10''*^  .u?si  .<■  i  .it  1  d  with  I.Kj*  olfcriiiq 
sotvioi    pf-.vidcr   <'i.lf-i   pr  <  m  < -j^s  i  u.  j ,   l)illiuo  .uid 
■•olh  -I  I'-n,  •■iisi<3nir'r    i  nst  .1 1  1  .it  i  oris  .iti<J  ("I'K  t... 
linn  qii  l.it  «'{J  v  ido< ,  s<  r  v  ioi  -  : 

1.  M.jy  bi  ■  d  i  t  I  i '  11  h    i<,r   Uu  iii  t  < >  rn.i i lit  u i  n 
>tbi*'<  t  ivity   ill  W'.rkiiK}  on  boh.ilf  oj  ,1 


competitor's  service. 

2.  May  cease  opportunities  to  use  comparative 
information  such  as  billing  and  pricing 
schemes  to  solicit  service  provider's 
subscribers  to  change  their  minds  and 
subscribe  to  LECs  service  instead, 

3.  Unless  existing  commission  regulatory 
pro\isions  include  the  regulating  and 
monitoring  of  the  LECs  involvement  with 
service  provider  service  handling,  there 
will  be  no  way  to  tell  if  the  LEC  is  truly 
handling  the  processing  of  the  order 
fairly  and  without  offering  its  own 
service . 

4.  LEC  has  direct  contact  to  the  customer 
under  thir  model.     The  service  provider 
should  have  more  control . 

Advantages  associated  with  LEC  offering  service 
provider  order  processing,  billing  and 
collection,  customer  installs  and  CPE  for 
unregulated  video  service: 

1 .  Customer  may  want  to  use  more  than  one 

service  provider  and  the  LEC  provides  for 

one  point  of  contact. 

7.0  MARKET  SEGMENTATION 


a.  Consumers-  Receive  competitive  programming 
and  ease  of  use  for  video  and  non-video 
services  to  the  home.  Quicken  the 
deployment  of  fiber  optic  transmission. 
Lower  cost  to  entertainment  programming 
and  increase  home  marketability. 

b.  Businesses-  Video  conferencing,  desktop 
applications,  ease  of  transitioning  to 
fiber  technology.     Higher  bandwidths  at 
greater  speeds  provide  for  increased  data 
flow  and  file  transfer  applications. 

c.  Not  for  profit  organ izat ions -Compet it ive 
pricing  on  public  audiences  and  access  to 
information  and  dissemination  of 
information . 

Economic  Development 

{A}  Current  reports  focus  on  the  deliverance  of 
integrated  broadband  networks,    (IBN),  switched, 
and  interactive  video  for  the  residential  market. 
Although  residential  markets  are  the  primary 
focus  for  the  dissemination  of  information  and 
services  available  through  use  of  the  IBN 
technology,    it   is  argued  that  due  to  economic  and 
social  forces,     advertisers  will  cater  new 
product  dnd  service  promotions  to  preferred 
markets.     This  is  known  as  market  segmentation.^^ 

Traditionally,  network  television  programming  has 
beeii  primarily  considered  a  vehicle  for 
delivt^ring  sponsors'  advertising  messages. 
Programming  differentiation  and  quality  has  not 
been  a  major  concern,  since  the  t^^levision 
audience  has  been  seen  to  be  a  mass  market, 
liiiwever  ,  wit.h  cable  television,  satellite 
communications,  and  home  video  options,  the 
t clevis i(ni  viewing  market  is  becoming  segmented. 
Vii'wers  are  no  longer  captive  audiences  for 
notwork  programming  and  their  advertising 
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messages  and  now  have  a  wide  range  of  prcgriinunuK] 
options  to  satisfy  their  entertainment  and 
information  needs.    Trends  toward  television 
market  segmentation  suggest  that  the  networks 
will  need  to  develop  programming  targeted  to 
consumer  tastes.     Ratings  data  will  be  indd< 'ijuat  c- 
for  programming  and  advertising  decision  m*3kin(j 
because  they  lack  qualitative  detail. 
Segmentation  research  into  the  charact^^t  ist  irs  .»i 
television  viewers  and  their  programming 
preferences  will  be  necessary  to  make  effective 
programming  and  scheduling  decisions,  as  well  as 
to  determine  which  programs  will  be  effective 
vehicles  for  different  types  of  advertising.^^- 

{B)  Penetrating  broadband  applications  and  new 
markets  such  as  video  dialtone  will  aid  the 
advertising  industry  by  providing  product 
promotions,   in  most  cases  which  are  more 
effective  than  its  traditional  presentation.  The 
advertiser  will  benefit  by  getting  specific 
geographical  and  financial  information  about  the 
viewer  from  the  service  provider  or  agent  that 
provides  billing  to  the  residential  subscriber. 
As  billing  agent  for  the  service,   there  is  a  lot 
of  statistical  information  available  to  detennin/- 
a  particular  market  penetration.     ANI  "caller 
identification,    {caller  Id)"  features  are 
available  today  on  the  public  switched  telephone 
network.     It  is  currently  being  offered  on 
application  interfaces  such  as  Call  Path/400, 
IBM,   in  conjunction  with  major  Private  Branch 
Exchange,    (PBX),  vendors.     Call  Path/400  provides 
a  broad  application  program  interface,  (API), 
which  integrates  voice  and  data  communications 
functions  and  information  into  the  AS/400 
appl  i  cat.  ions  . 

To  date,  the  Call  Path/400  application  allows 
capability  for  ANI/DNIS  features.     ANI   is  the 
ability  of  the  interstate  telephone  network  to 
trap  and  transport  a  record  of  the  phone  number 
originating  a  call.     This  transport  is  part  of 
the  telephone  network's  billing  and  control 
function  and  is  also  a  specific  element  of  t.ne 
ISDN  standard  which  cannot  be  stopped  by 
subscribers.^^    The  local  delivery  of  a  caller's 
number  to  a  receiver's  telephone  is  a  billable 
telco  service  generally  called  "caller  id"  which 
can  be  blocked  if  the  telco  allows  it. 
Statistical  information  provided  by  caller  Id 
would  be  the  advertiser's  database  to  a  new 
rating  scheme.     This  information  is  valuable  to 
researching  methods  in  that  the  level  of  accuracy 
in  identifying  markets  will  become  greater. 
Unfortunately,  the  new  technology  »ind  surge  for 
information  access  is  forcing  all  communication 
media  to  enter  into  new  ranges  of  information 
offerings  even  if  it  isn't  their  traditional 
bus  iness . 

In  the  newspaper  industry,  editors  finally  are 
learning  to  serve  the  needs  of  readers.  AlthoiKjh 
household  growth  has  been  rapid  in  the  la.cir  ft^w 
decades,  daily  newspaper  circulat  ion  ha.c;  been 
flat  for  45  years.     In  a  fi<iht  tnr  survival,  n«'ws 
executives  are  changing  to  roach  more  hon.ciohoUJ?^ . 
Newspapers  are  beginning  to  tmderstaiui  thtjt   th<  v 
cannot  survive  unless  they  compete  in  i  h<* 
information  industry  against  such  rivals  ,as 
television,  radio,  and  computers.     U  a 
redefinition  of  newspapers  catches  on,  ni"r<' 


,ti  i   iiji  will   I  !i.<'  .r.  .J  I  I  .il '1 « •  I'-t   n«        !{■'  r 

rusi"in<ts.     tl<  v/.«-;|i<i[«-r  s  .iJr<'.i«l/  .n<-  bt-in«i 
d.'l  i  Vft  <  vl  l.y  l.irsiniili-  iii.k  h  i  Ij« 's  .     (nh«t  ->{.ii-ri:-; 
i rit*  1  lid* ■ :    1  .  V  I  ^i<  ••  -t  I  •>: ,   .' .  •  in   1  i  nt-  .i-  «  •  ss  t  » ■  i 
n<'W>^{',if'\  t  'j^   lili.ily,    iti'i     .   .1  ^l.iilv  i-u}*- 
lh.it   .illw;^^^  H-.j,i.  ts  t  ..  ^^h«■p  l-y  i  •  ■  J  <  ■[ -h- -.n*    \  x  -w 
IikmI  sttit's.     The  (j.'.il    is   {-t   ih'v;s['.i[K  r  t- 
t<e|M)sit  ioii  t  h4'i!is<'lvi  •>»  .i^;  t  h*  ■  l<-.i'Jin<j  ;i<  ws  S4«ur'< 
in  thf  ni,itk<M  .     M.itk«i    t<-stMt<h  is  i  »t  ■ -v  i  .i  i  ri<j 
news} 'dp*  'IS  with   i  nt  <  t  ni.it  i  <  .n  >  'ti  sjiUs<  ■  t  i  b<  r  s 
want  .         A  dan<t<-i«'us  ,is[-4-  i    in  ""ht.iiniiHj  this 
irif'^itnat  ion  t//  w^^V  itiitk<  t       'liin nt  ii  i'-n 

leitipUil  icns  ot   bwt  h  t  hf  i»  is<T   .ni'I  his 

el  i<>nt  .     '.'iv3<'. '  will   \»-  vK-wi.i  .is  .i  f  ht  <  n  t<. 
magazine  *Kivert  isirio  biVvius*-  «  !   tw.  <.l>vi»us 
re*il  it.  i<-s; 

1.  Visu.il  iz.it  ion;  This  medium  v.)f 

ecininun  ie<jt  n-ns  li<is  the  |iow<-r   t.j  simul«it<' 
the  pidctii*.il  appli<\-.t  inns  *A   t.h<*  prodwt 
<.>t   service  beiri<t  pti>mote(3       HUJ  siujgest  s 
"t.hat  Vidro  wouldn't   replaet-  m.igav. iru-s  but 
that  advt-r  t  ist'i  s  will  shift  ceitain 
ptoducts  to  video  p'ar  t  icu  lar  ly  whf't*-  t  h< -v' 
are  well  mat  died  to  progr*im  content  an<J 
audience  pr<i{ile."^^ 

2.  Loss  of  marketing  tesouices:  The  shitt  to 
video  will  decrease  i  lie  customer  list  f<-j 
marketing  and  research  for  publishers. 
This  may  also  be  true  for  video  providers 
because  customer  access  methods  may  bt^ 
designed  in  ways  to  limit  private 
demographic  and  tinancial  information.^^* 

Market  segmentation  can  be  dangerous  if 
advertisers  are  making  broad  assumptions  atjout 
what  subscribers  are  like.     A  subscriber  can  not 
be  assumed  to  be  within  a  certain  income  bracket 
just  because  they  subscribe  to  IBN  services.  If 
for  argument  sake,  consumers  [ind  that  the  values 
of  the  available  programming  and  s<?rvices  do  not 
reflect  their   life  style,  wants,   needs  and 
desires,   they  will  make  choices  to  seek 
subscriptions  which  meet  their  needs,  else  wiiere. 

It  is  projected  that,  by  the  year  2000,  minority 
consumers  will  constitute  a  maiority  of 
population  in  1/3  of  the  US'  50  largest  cities. 
The  top  3  minority  groiips  -  African  Americans, 
Hispanics,  and  Asians   -  represent  a  $300-billion 
market  now,  according  to  Deloitte  and  Touche  and 
Impact  Resources.     The  size  and  power  of  the 
minority  market  is  not  reflected  in  strategic 
thinking  and  planning  in  most  businesses. 
Efforts  to  provide  products  and  services  to 
minority  segments  will  fail  unless  businesses 
know  and  understand,   respect,  and  correctly 
address  minority  needs  and  wants.     Some  commonly 
held  myths  about  minority  segments  are 
l.M i nor i ties  are  monolithic  groups.     2. Companies 
do  ncjt  have  to  target  minorit.y  nuirkets  because 
they  can  reach  them  with  general  media.  3. 
I.ongnage  is  a  minor  consideration.  4  .M in<jr i t i (es 
are  low  iricem"  oonsumei  s  .     Th<jse  se(;king 
marketing  <>ppor  t  urii  t  ios  <imong  minority  segments 
musi   sh'iW  <i  sons  i  t  i  V  i  t  y  t«»  thoir  cultur*',  value-s, 
antJ   1  ites-  ylt.-s  . 
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the  teleconmuinirat i<>ris  irl^3u^rt•ry  »'»'nt  inins  its 
cause  and  etfoct  impact..     Doregu  1  at  i ;>ri  *»l  tin- 
Cable  industry  was  passed  in  occoidanct;  with  t  he- 
Cable  Communications  Act  of  1984  and  lAfCaim*  law 
in  1986.    Today,  rho  industry  is  facinn  a  j  t? 
legulation  which  will  bring  its  t  (  forts  in  a  :\6*i 
rotation.    The  year  1992  marks  a  presidential 
election  year  to  the  United  States  goveinment. 
Major  issues  are  before  Capital  Hill. 
Unfortunately,  the  cable  industry  has  not  been 
able  to  fair  well   in  the  press,  and  instead, 
receives  continuous  remarks  about  its  rate 
increases  and  poor  customer  service. 

Since  1986,  when  deiegulation  became  law,  cable 
operators  raised  rates  and  did  not  educate  the 
public  about  the  reason  why  rate  increases  wt'ite 
necessary.     Basic  service  increased  S6%  between 
1986  to  1991.     Enhanced  or  popular  cable  service 
increased  61%. 

The  public  was  not  informed  about  the  increases 
in  programming  cost,  nor  were  they  aware  that  the 
increase  in  accessing  channels  also  increases  the 
cable  operators  cost  for  providing  free  access  to 
additional  basic  service  channels  to  the  public. 

The  cable  industry  has  indirectly  competed  with 
other  industries  such  as  national  television, 
PBS,  movie  theaters,  and  home  entertainment 
video's  which  are  also  programming  alterrcat ives 
available  to  tne  consumer.     It  has  also  competed 
with  the  print  medium  which  includes,  magazines, 
books,  and  newspapers. 

Actually,   the  competition  doesn't  stop  there, 
depending  on  the  individual  interests  and 
hobbies,  other  electronic  media  can  be  included. 
The  cable  indu-^try  has  yet  to  educate  the  public 
that  using  cab.e  services  is  more  than  a  value 
added  service,   that  it  is  a  ne?ccssity.  Only 
recently,  attributed  to  project   'Desert  Storm*, 
cable  televisit)n  subscribers  woro  faced  with 
identifying  that.  CHU.  a  cable  provided  broadcast 
channel,  had  the  bf>st  coverage  of  national  and 
int.ernat i<.>na  1  news.     Understanding  the  value  of 
the  technology  is  vf?ry  important  to  the  public. 
The  telephone  rompanies  continue  to  raise  prices. 
The  public  continues  to  pay  for  telephone 
serviros.     OriC'  t:ould  ask  why   is  telephone  a 
no4:essity  f opposed  to  using  other  media. 
Af'tually,   t  h<»  teleco's  public  relations 
strateqios  inrhide  loud  range  planning  which  the 
cable  in<lustty  h.jsriM.  yet  b(^oun  t  f)  visualize  the 
v.Uijo  (,\  r,iblf>  sejvlf^'  oif(»r  iritis  t(»  i  he  public:. 

Th<»r(»  ,iH-  ,i  mult  itiu^'  of    issues  sut  rounding  t  lu> 
iinp.ict   fjti  t.i\}\i>  in^^u^;try  as   it    rclat(»s  to  the 

4ulopi  ion  nf   vid*>c.  (Ji.jltone.     As  the  champiMn  <'>f 
providing  rf'<-<'pi  i(*u  and  (^lujlity  to  rural  arul 
tirbari  ^ubser  ibeis,   the  cable  industty  must  stop 
and   look  at.    W     m.irkft   ,ijui  tc  <'valuaL(»  its 
missiorK     Markots  ar*-  '  hanging  and  as  stai(»d 
above  tho  (low  <»f    iiiIoini.it  ion  is  st^ginerjt  i  no .  The 
tn.ijoi   roricM-rri  of   rho  c.jblc  industry  should  bo 
th.it    it    kn■■.w^;  liow  to  identify  and  r  ea.'h  its 
ir\ark«t.     Ailvor  t  i  s  i  lui  sr  r  .ji  "*i  i  <»s  ,iro  not   going  lo 
eontinue  sp*»tisor  j,hi{>s  in  its  tradition.il  manner, 
itist«Md  it   will  adopt    nt»w  ways  to  rtM<'h  t  ho  r  i(ilit 
tii.jr  ket    for   iis  offered  firodnrt   or  soivice. 
i:v*'rit  u.i  M  y ,  ♦'onsnriiits  will  'ph  i  st  i  ivit  ed 

•  ■nou<ili  tt»  s<M'k  .i<Jv<  rt  i  seinent  s  i,.»sod  on  riood . 


This  will  become  an  evolution  in  the  advent  of 
"advertisement  on  demand",  a  prodigy  for  the 
educated  consumer. 

The  cotmiient.s  presented  above  reflect  interested 
parties  of  two  industries  which  are  destined  to 
combine.     Transformation  is  difficult  however, 
the  beginning  is  the  best  time  to  air  concerns 
and  to  take  the  best  qualifications  from  each 
side  to  provide  the  video  dialtone  service  in  the 
most  appropriate  and  cost  effective  way  to  the 
American  consumer. 

There  are  financial  considerations  which  will 
determine  if  offering  this  service  in  the  way  in 
which  the  FCC  proposes  is  the  most  beneficial  for 
the  future  of  the  technology.     It  is  also 
proposed  that  the  LEC  incentives  for  deploying 
the  infrastructure  for  the  video  dialtone 
platform  will  be  the  leading  resource  for 
providing  other  broadband  services. 


^FCC  [>ocket  67-266  further 
FirsL  Report  and  Order  and  Second  Furttier  Notice  of 
Jnquiry (FNPRM)  ;  pg.^.-'Our  view  of  video  dialtone  is  that  it 
is  an  enriched  version  of  video  cotmon  carriage  under  which 
LECs  will  offer  various  non-programming  services  m  addition 
to  the  underlying  video  transport.    Video  coirmon  carriage 
cncoir.passes  the  transmission  of  entertainment  video 
programming  and  other  forms  of  \,-ideo  conmnicat  ions,  bo'^h 
interstate  and  intrastate.    Video  coirmon  carriage  inay  be  a 
private  line,  or  point -to -nultipoint  offering;  or  it  may  be 
Switched.  al:h3ugh  switched  systems  still  are  largely 
experiment  a  1 . ' 

^Fiirthfr  ^^Q^iee  of  Proposed  Rulemaking  First  Report  and  Order 
and  Sf?rnnd  Further  Notice  nf   Xngmry,    (FNPRM)  :  Docket  No.  8?- 
2t6;  Adopted;  October  24.  1991.  Released:  Novenber  12. 
by  the  Commission:  Conmissi oners  Quello,  Marshall.  Barrett 
and  Duggan  issuing  sepaiate  statennent s. 

^National  Cable  Television  AssTiat  ion,   INCTAJ,  A  Cable 
7el,eviS'       Pritner  Fart  V  Franchising  Authorities  pg.  41;  ' 
rnSer  the  cable  Act,  franchising  authorities  generally  mjy 
not  regulate  rates,  except  th«t  che  rates  for  basic  service 
tiers  may  be  regulated  by  local  officials  in  those 
conmunities  where  the  cable  system  13  not  subject  to 
effective  competition  as  that  tenn  is  defined  by  the  FCC.' 

NCTA,  A  Cable  Television  Pr^m^r  Pai:t;  y  Franchising 
Author it.ies  pg  .  4I; 

■See.  FNPRM:  pg .   9.  Uo.H,   u)   Infrafirmrr ure  rnn^^^orationg. 
•We  invite  comments  on  the  nature  of  LEC  incentives  and  the 
likely  infrastructure  benefits  and  costs  of  proceeding  with 
video  dialtone  at  thas  time.' 
^ibid  pg.lO 
'ibid  pg.lO 
^ibid  pg.lO 
'ibid  pg.lO  No. 16 

•^'ibld  pg.ll    No.    17.   C.    Diversity  Com.;,  fl/^mf  i^^.^ 

^^ibid  pg.l2  Part  2.  Video  Di^lt»nn  ^n^  fldvaneed  Kerwork 

CfeiLLOIu  No.  18 


idid  pg.12  No.  19 


idid  pg.13  No.  21  "Section  613  (bi   (U  of  the  cable  Act 
(33l  states  that  it  is  unlawful  for  a  ccnrton  carrier  subject 
to  Titlo  II  to  'provide  video  programming  directly  to 
suhr.ri  ibets  in  its  telephone  service  area.'«34i    While  the 
toifr>  'f-iovide  video  programming  directly  to  subscribers'  it 
ir  r.cwhorp  df»fir!*»d  in  the  Act,  a  review  of  the  legislati  -e 
hmtotY  rv) donees  the  Congressional  concern  behind  the 
prohibitions  to  bar  local  exchange  carriers  from  becoming 
nbif  opt'ia'c-ts  in  then  ccrvice  areas. Thio  ban  was 
ir.t(.nd.»d  to  oj.'iaro  that   UCf  do  not  provide  video  prograrrving 
«3ijf<-«|y  to  subscribojs  in  the  same  manner  as  traditional 
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cable  operators  in  order  to  prevent  the  develcpment  ol  Ic:^'. 
inedia  monopolies  and  to  encourage 

^^ibid  Part  3.  A>athority  to  Iinpleanent  Vjd^c  C.altone  >er».cr. 
(bl  Modif  icatiQn_Qf_Fin<>l  .T.trtonwnt .  No..:j.  'We  Srlj'iit 
cottment  on  the  way  such  services  s-<ay  develop  and  the 
applicability  of  this  restriction  to  vide-o  dialtcr.e*. 
^^ibid  Section  (c)  Iniplententat ion  of  Video  r^iaHone  So. 
•We  invite  parties  to  connnent  on  this  tentative  concl-jsion 
and  to  suggest  alternative  ways  in  which  vi2ec  .lialtcr.** 
be  iinpleniented . ' 

^ ^National  Cable  Television  Association;  h  Cable  TAlAv:«?i^n 
Pritner;  Chapter  1  Cable  TViCoannip  of  A^e.  pg.  6-7:l->$0 
•During  its  first  decade,  cable  grew  at  a  rmdest  pate, 
largely  due  to  it  PCC  ban  from  1948  to  1952  on  the 
establishsnent  o£  new  broadcast  television  stations.* 
*'ibid,  "This  dra.iatic  growth  reflects  both  the  cable 
industry's  willingness  to  seize  new  technologies  and  the 
government's  decision  in  198<  to  deregulate  the  industry, 
creating  an  environment  that  bolstered  new  investment  in 
technology  and  progratrming,  • 

^^National  Association  of  Regulatory  Utility  Cormissioners : 
roffiTwnts  In  the  Hatter  Qf_7elephQne  Cooyany  -  Cable 
Televiaion  Cross-Ownership  Rule?;;  ?/6/92!  pq.  1 
l^b'd 

^^^Stonebraker .  Barbara  J  External  Affairs  Cincinnati  Bell 
Telephone  Coirments  In  the  Hatter  of  Telephone  Company -Cj>i;;ip 
Television  Cross  -Ownership  Rules.  Seqtipns  63 .54   -  63.^8 
pg2-6 

^^National  Association  of  Broadcasters.   itlABi .  Corr-f^nx  c  ;r, 
t.he  HAttfr  of  Teler>}ipne  Cotnpany -Cable  Tetevision  Crccg- 
Owner<;hin  Rules.   Section*;  63.^4   -  pg  l7-ie 

^^National  Telephone  Cooperative  Association,  (NTCA>. 
Coment??  Tn  rhe  Matter  of  Telephone  CoTPanv- Cable  Televisinr. 
Cross -Owner ship  Roles.   Sections  feT  S4-p.^S  pg.3-4 
^^Datapro  Information  Ser-/ices  Group,  Delran  W    0607S  'JSA 
Ddtapro  Management  of  Internftr  tonal  Teleconrnun ir;Hr  i^n«, . 
Regulatory  Hurdles  in  Realizing  RrQadt^p/j  Convenence.  &/91: 
pg.  MIT  40-2SO-S02 . 'Multiple  suppliers  can  compete  to  prcvide 
value  added  service  (and  to  a  lesser  extent  transpor- 
servicesi  in  the  telecommunications  environrwnt.  and 
subscribers  have  the  capability  to  choose  freely  between 
then).  * 

^^ibid  'A  single  operator  provides  the  cable  network, 
transport  and  broadcast  progranming  services  to  the 
Subscriber    although  the  supplier  generally  constructs  a 
nulti -channel  package  of  TV  prograimiing  material  fron  many 
competing  sources.* 

^^National  Cable  Television  Association: 
PriinCrr;  chanter  I  Table  TV:CQminp  of  Age  What 
Television,  pg  11  -  14 
26ibid 

^"^Datapro  Management  of  International  Teleconmunicat icns: 
Fiber  Optic  Cabling,  pg,  MIT20-600-402;  'Fiber  coffiponer.t 
sales  have  increased  with  cable  growth.  North  Aricrican 
component  volume  projections  estimates  by  industry  market 
segment  illustrate  the  market's  shift;  Telecoirnuni  cat  ions 
Cyear  1991)  67%  '  (year  20001  34%  :  CATV  (year  1991 »  S%  - 
(year  2000)  6t.* 


.►i-.iilJ  :•*!  :      ♦»'•.•:. J  ly  iJe.'.ill'- 


■  *::4ti->ri  > .  A.  ..  •; 


woul'j  ..rejro  t-jojt  i«>f  !  .i  ?!<.-*•  •-f.t  i  >  i:.  I ».«  p>   ..'i  :•  t 

videc  prcgiarriit  "5  x.<j  the  hor«*».     If.  f-.rsi.  iiic  t— ir.i»  i 

r-smf-e*  ,  •  1  :-r.  i  proi-j-e  l-wf-i  t-i**-*.  t—"  ft  uotvj.o.  .ir,J  n 

toidt-:  i  i-.i'-  •:  j  : .•<}i arri:.'.;  •.•^.lc<••'  t-t  '••  r..  ^•••'•r :.T1A  .iU 

o'jret-?  with  t!ie  ~.  str.isCivr.  t  f-<it  lEC  c;-t.b' ii-- '  i--n  't  '  i**' 

t  rar.sr.issic:.  tacil.t        -Jiej  tc  prcv..V  vi,i«-   ; : '  -^'.-arc 

se r V 1  ces  wc u Id  d i re ; 1 1  y  cont ; 1 1 e  '  c  t  r.e  d»-.'«.'  1  •  i.r.^r:'     f  ■^ 

nat  loriwide.  advanvci  tvic-s-oi:r...r.icd»  i-c-r.s  ir.f  rast  ii;'?  j:*-,  wm"*. 

IS  increasingly  i.npcrtdr.t  tc.  the  per  fotnKj:;- of  'he  '.'.f. 

econc-ry  ar.i       'he  w»-:j -being  ci  all.  tc^T  i^^r.s . ' 

'^El t  or. .  Ka r '  m  C .  J  .  .  F  j i c  r  Itr.vS- 'j'-^-i  e'"J ii=Jai  i!i I'^'.i  iS.: 

The  ri:hMc  Issues 

^^Dc-r.zal,  Teresa  J. Ker Jerow  ?.  Ifiitiaiiili '-S_Ji£w 
TfiCLr.^^'pgy  =  Hfljdwdfe  Plus  gcftware  Eai:al_Sc<r:<?ntat^cn 
Reseat  re  h.  Jj^rn,^!  rf  C.-jr.s-.^r«.-r  Mai  >.etir.<;i_v2nl.  Surr<>r 
^^Integi4t*<1  Services  digital  Netw^irk,  ISDN  prcvides  4  ujer 
network  interface  specification  for  Basic  Rat**  Inrerf^ces. 
BWI .  which  a:e  config-jred  as  2  B  •  1      channels  an  i  >i 
Frimajy  Fate  Interface.  PRI .  which  are  configured  a?  13  B  •  1 
u  cbanr.els.    Bioadband  application  Visages  such  as  viJe:.  dia: 
tone  would  req-jiie  FRI  capable  bandwidth  which  r^cvide  end- 
to-end  services  at  certain  mltiples  cf  64  kbps  up  to  1.544 
Hbps.    A  customer  may  have  nultiple  interfaces.    The  full 
infcrTTidtjon  bearing  capacity  of  an  interface  reed  net  be 
provisioned.    The  facility  is  organized  into  14  time  slots  of 
64  kbps  each.    A  customer  cr  video  dialtone  subscriber  can 
use  only  13  time  slots  for  calls  plus  the  necessary  time  slot 
for  oot-of-band  signaling  or  could  share  the  1.S44  Hbps 
facility  with  inband- signaled  private  line  channels. 
^^Fos*  .  Pan  Nev^papers  Enter  rhe  Age  af  lr.formaticn;_AJteiican 

?.'er>QflraphftC5  yi,^"9.  Sep  1990 
^ibid  pg.  24-3'' 


38. 


bid  pg.  24-2S 


39 


Snuggs.  The  Ira  L.  Hinoritv  HaiketS-Itil  me  t.hfc_Cons%mer  qL 
i^f>  ;ist  Cf»n-"r'/  Credit;  vl8nl.-7an/Feb  1092 


26, 


bid 


ellbcuth  Corpcrat  lor.  and  BellSou'.h  Telecc-.Txini car  ions. 
Inc.  Coffmenta  In  the  matter  cf  Telephone  Csffjgan^  C/iY.lo 
Television  Cross  Ownership  fluies  Section  fil.«^J  61  .^.ft 
February  3.   1992;  pg.lQ  *Be»l South  cor.cuts  ir  the  '.ere 
objectives  which  the  Conr.ission  tentatively  ct,r:lui»'v  tJ.c  jl-i 
guide  the  implementation  of  its  video  dialfor.    |x>li<;y.  Ir, 
particular:  (ij  that  access  to  video  dia.tr.r.e  frr  vi-V- 
program  and  other  service  provides  should  t-f  rx  a 
discriminatory  basis  to  encourage  coii^titiO'»  at.'l  '•  {!  n 
divoroivyi   t2)  that  vidoo  dialtono  should  be  *a«5y  f<-r  •  »-e 
average  person  to  i.se  .n  accessing  a  pietU.ra  <  !  v:  J<*' 
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Abstract: 

The  relationship  between  the  telecommunications  and 
computer  industries  has  changed  dramatically  over  the 
past  ten  years.  The  needs  of  the  two  industries  are  con- 
verging with  increasing  dependencies  on  one  another. 
In  recognition  of  the  importance  of  the  two  industries 
working  ^he  most  effectively  together,  we  propose  a 
model  for  their  collaboration. 

Introduction 

The  telecommunications  industry  has  changed  dramati- 
cally, especially  in  the  last  ten  years.  In  addition  to 
regulatory  changes,  the  technology  has  also  changed 
rapidly  forcing  more  joHaboration  with  vendors  and 
competitors.  The  com^.  ^r  industry  is  one  of  the 
telecommunications  vendors  where  the  relationship  is 
changing  daily. 

In  parallel,  the  computer  industry  finds  itself  in  a  very 
different  relationship  with  its  customers.  Those  that 
were  customers  are  now  competitors,  parmers,  or  ven- 
dors. Especially  with  telecommunications,  the  bounda- 
ries between  the  two  industries  are  blurred  and  are  in 
constant  motion,  requiring  redefinitions. 

This  paper  briefly  describes  the  history  of  the  relation- 
ship of  the  two  industries,  the  current  needs  of  the 
telecommunications  industry,  and  what  collaborations 
are  occurring.  Noting  how  the  two  industries  are 
changing  to  achieve  technology  and  services  conver- 
gence to  meet  market  demands,  it  then  recommends  a 
model  for  the  most  effective  collaboration  between  the 
two  industries,  recognizing  that  collaboration  will  prob- 
ably be  different  with  telecommunications  service 
providers  and  telecommunications  equipment  manufac- 
turer. 

Much  of  the  data  presented  here  is  from  the  Customer 
Collaboration         Program         that  Digital's 


Telecommunications  Business  Group  sponsors.  This 
program  focuses  on  Digital  understanding  its 
telecommunications  custonwrs  better  to  lead  to  more 
effective  collaborative  efforts  with  them.  It  is  con- 
ducted with  Digital's  sales  organizations.  Executives  in 
the  telecommunications  companies  are  interviewed  and 
the  data  is  evaluated  within  Digital  and  with  the  cus- 
tomer. To  date,  the  program  has  been  implemented  in 
Japan,  Australia,  Canada,  United  States,  Sweden,  and 
France. 

This  paper  also  reflects  the  experience  of  Sheppard 
Moscow  Consultants  in  organizational  development  in 
their  work  on  collaborative  multinationals  around  the 
world. 

1.  Brief  historv  of  the  two  industries'  relationship 

Both  the  telecommunications  and  computer  industries 
have  undergone  significant  changes  in  the  last  ten  years 
due  to  competition  and  rapid  technological  changes. 
For  the  telecommunications  carriers,  many  of  the  coun- 
tries have  or  are  moving  from  state  owned  or  monopo- 
lies operated  under  strict  government  control  to  an 
unregulated  environment.  Privatization  has  pushed  the 
acceleration  of  change  to  a  necessity. 

With  deregulation  for  llie  telecommunications  service 
providers  and  the  break  up  of  the  market  monopolies  of 
the  telecommimications  equipment  manufacturers,  the 
competition  is  now  a  significant  factor.  Start-up  serv- 
ice providers  entering  the  market  are  challenging  the  in- 
flated cost  structures  of  the  m-Sga-telecommimications 
corporations.  New  wireline  operators  are  going  after 
the  most  profitable  segments  of  the  market.  Both 
wireline  and  wireless  operators  are  "cream  skimming" 
the  Fortune  100  and  high  usage  residential  customer, 
leaving  the  high  cost  business  to  semiregulated  entities. 

Start-up  entities  are  able  to  leap  frog  the  antiquated  net- 
works and  organizations  developed  by  government 
owned  telecommunications  companies  with  cutting 
edge  computer  technology. 

In  Europe,  two  service  providers,  Televerket  (Sweden) 
and  the  Dutch  PTT,  have  formed  a  new  company, 
Unisource,  to  protect  their  installed  base  and  to  protect 
their  global  multinational  customers,  like  Philips. 

For  the  telecommunications  equipment  manufacturers, 
new  entrants  into  the  market  are  providing  more  dedi- 
cated cost  effective  solutions,  for  example.  Network 
Systems. 
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With  AT&T*s  World  Direct  Service  from  country  to 
country,  the  local  PTT's  in  Europe  are  bypassed  and  are 
losing  a  significant  part  of  their  international  calls. 

Wireless  services  are  growing  by  leaps  and  bounds  and 
are  being  developed  and  formed  in  all  parts  of  the 
world.  Even  witli  a  small  population  like  Sweden *s  of 
eight  and  a  half  million,  there  are  three  wireless  opera- 
tors: Telcverket  Radio,  Comvik,  and  Nordic  Tele. 

In  the  computer  industry,  the  rapid  changes  in  technol* 
ogy  and  consumer  needs  have  driven  the  large  compa- 
nies like  IBM,  HP  and  Digital  to  drastically  change 
their  focus  fro  m  products  to  services  and  business  so- 
lutions for  specific  customers.  The  smaller  computer 
companies  with  more  flexibility  to  respond  to  custom- 
ers have  grown  to  be  formidable  forces  in  certain  mar- 
kets such  as  telecommunications. 

Computer  companies  have  had  years  of  extremely  rapid 
growth  and  controUir.g  the  market  in  certain  areas. 
Now  their  products  are  more  and  more  a  commodity 
and  what  they  offer  their  customers  is  changing  dra- 
matically. 

Competition  looks  very  different  than  ten  years  ago. 

To  iQustrate,  each  industry  was  an  entity  selling  its 
services  and  products  with  very  little  needs  overlapping 
bcrwccn  the  two. 


(^ustomg- 


As  the  technologies  change  and  each  industry's  cus- 
tomers demand  both  lower  cost  services  and  products 
and  better  solutions  to  their  business  problems,  the  two 
industries  are  viewing  each  other  differently.  They  are 
finding  the  cnstomerA^endor  relationship  is  limited  and 
no  longer  meets  their  business  requirements. 

Digital  as  a  customer  of  telecommunications  has  devel- 
oped the  capability  internally  to  rival 
telecommunications'  services.  The  company  no  longer 
needs  telecommunications  as  a  service  provider  in  the 
same  ways. 

Telecommunications  as  a  customer  of  Digital  once 
bought  its  hardware  products  for  specific  uses. 
Telecommunications  now  requires  more  complex  solu- 
tions in  the  area  of  both  hardware  and  software  and 
finds  that  Digital  may  be  a  competitor  with  some  its 
customers. 

The  relationship  now  takes  on  much  more  complexity. 


j/endoj;    X  N 
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The  technology,  common  needs,  and  common  custom- 
ers are  driving  more  convergence  between  the  two. 
Telecommunications  finds  that  it  needs  the  computer 
industry  to  develop,  produce,  and  distribute  its  services 
and  products  to  a  broader  market.  The  computer  indus- 
try is  learning  that  the  convergence  of  its  technology 
with  telecommunications  brings  a  similar  value  added 
in  opening  up  new  markets. 


Whose  Customer? 
Both  Industries 

Collaboration  is  not  only  a  strategy  endorsed  by  each, 
but  a  necessity  because  they  are  both  so  dependent  on 
one  another. 

The  telecommunications  industry  exists  by  delivering 
customer  service  and  maintaining  customer  information 
data  base  files.  The  computer  industry,  in  turn,  pro- 
vides the  capabilities  to  deliver  the  services,  maintain 
the  network  and  sort  and  apply  the  customer-data  base 
files.  Without  computer  intelligence,  the 
telecommunications  industry  cannot  maintain  a  com- 
petitive edge,  and  quickly  bring  to  market  value  added 
services. 

The  delivery  mechanism  deployed  by  MCI  for  "Friends 
and  Family  Service"  has  been  a  critical  strategy  to  in- 
crease market  share.  Deployment  of  this  service  was 
realized  from  inception  to  deliverance  in  three  months. 
Without  intelligent  network  computerization  this  would 
not  have  been  possible. 

The  telecommunications  industry  is  redefining  its  needs 
and  finding  that  competitors,  vendors,  partners,  alli- 
ances, and  joint  ventures  are  all  necessary  to  compete  in 
today's  market. 
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2.  Telecommunications  industry  needs  and  current 
collaborations 

Telecommunications  companies  are  saying  they  need  a 
wide  range  of  support  in  their  growth  opportunities.  In 
addition,  they  have  specific  expectations  from  their 
computer  vendors  or  partners.  The  data  below  is  a 
summary  of  telecommunications  needs  and  expeaa- 
tions  from  interviews  with  customers  of  Digital  Equip- 
ment Corporation  in  Japan,  Korea,  Australia,  Canada, 
United  States,  Sweden,  and  France.  This  data  was  col- 
lected as  part  of  Digital's  Customer  Collaboration  Pro- 
gram. 

Telecommunications  companies  are  focusing  on  the 
following  business  priorities: 

1 .  New  revenue  development  -  hope  to  gain  from 
global  expansion  and  new  maricets 

2.  Improvement  of  infrastructure  of  networks 

3.  Improvement  of  employee  morale,  capability  and 
motivation 

4.  Sizable  cost  reduction 

5.  Financial  pcrfomiance 

6.  Customer  needs 

These  comparies  are  also  focusing'  on  what  will  make 
them  more  successful. 

1.  Market  and  customer  focus  vs.  product  orientation: 
.   Presently  people  are  technically  oriented  which 

requires  major  "reskilling"  of  the  workforce 
.   "We  should  go  to  'paradigm  college*  with  all  our 

suppliers  and  customers." 
.   Reorganizing  and  re-engineering  whole  corpo- 
rate capabilities  and  intemal  systems 
.   Maturing  industry  moving  towards  a  commodity 
market 

2.  Need  to  shift  intemal  systems: 

The  message  is  "help  us  align  ourselves  to  be  global 
and  customer  responsive.  This  is  the  biggest  barrier  to 
reaching  our  strategic  goals,  and  is  as  important  as  our 
products  and  services  to  our  customers."  This  focus  is 
supported  by  large  current  and  future  budget  commit- 
ments. 

3.  The  focus  has  expanded  to  succeeding  globally: 
.  help  us  sell  to  global  markets 

.   help  us  in  countries  you  know  and  we  don't 

.   need  'open  systems'  products 

.  new  markets  are  key  to  strategic  success 

4.  Slimming  of  supplier  base  from  hundreds  to  3-5: 
There  is  a  shift  in  purchasing  from  ail  over  the  com- 


pany to  centralized  "strategic"  purchasing.  The  change 
is  in  business  partner  vs.  vendor  role.  These  business 
parmers  must: 

.  understand  our  needs  and  deliver  to  them. 

.   focus  on  our  performance,  not  just  what  you 
can  sell  us. 

.   vendor  to  business  partoer  -  The  way  you  deal 
with  us  is  as  important  as  what  you  sell. 

.   bring  us  business  thinkers,  not  sales  people. 

.   partnershq)s/allianccs  forming  around  service 
equabilities  and  enhancements.    Bring  us  ideas 
for  new  services,  not  products. 

.  promote  and  maintain  honest,  open  and  dedi- 
cated relationships 

.   you  must  know  telecommunications  and  share 
your  expertise  with  us 
bring  economic  value  to  our  customers 

.   must  be  "open  systems" 

support  broad  range  of  products  and  services  on 
worldwide  scale. 

5.  Financial  stability  of  potential  partners  and  solu- 
tions providers  is  critical. 

The  above  statements  clearly  suggest  that 
telecommunications'  expectations  and  needs  of  com- 
puter companies  have  vastly  changed.  To  shifr  from 
vendor  to  business  parmer  requires  a  very  different  way 
for  the  computer  companies  to  relate  and  work  with 
telecommunications.  The  shifr  is  to  move  from  selling 
"boxes"  to  bringing  value  to  the  telecommunications 
business  in  technology,  services,  and  markets. 

For  examples  of  current  collaborative  endeavors  in 
telecommunications,  some  of  the  1992  literature  was 
surveyed.  These  endeavors  are  with  vendors,  custom- 
ers, and  former  and  present  competitors  from  the  com- 
puter industry  and  other  industries.  The  sheer  number 
is  impressive.  In  one  search,  over  seventy  articles  were 
found  about  specific  collaborative  ventures.  Tlie  over- 
riding purpose  for  the  telecommunications  companies 
in  each  venture  is  combining  technologies  to  offer 
wider  services  in  a  broader  market  to  be  more  conr^ti- 
tive. 

These  are  some  examples: 

Network  inte2ration:  US  West  Inc.  of  Englewood, 
CO,  is  finally  getting  serious  about  being  a  network  in- 
tegrator.... US  West*s  Advanced  Communications 
Services  group  has  signed  contracts  to  sell  hardware 
from  Cisco  Systems  Inc.,  Advanced  Computer  Com- 
munications Inc.  and  plans  to  sign  a  contract  with 
Teleglobe  Communications.  US  West  will  sell  itself  as 
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a  one-stop  shop  for  integrating  local  area  networks 
(LANs).  (Computer  Reseller  News,  Aug.  10, 1992  486) 

Competitive  edge:  "More  and  more,  businesses  are 
using  technology  to  give  them  a  competitive  edge,"  said 
Curtis  Weeks,  PBX  markets  vice  president  for  AT&T's 
Business  Communications  Systems  group.  Applica- 
tions that  link  telephone  systems  and  computers  help 
companies  improve  customer  service,  increase  agents* 
productivity  and  hold  down  operating  costs." 

"HP  and  AT&T  are  working  closely  together  to  give 
companies  the  ability  to  provide  the  high-quality 
customer-service  that  is  cmcial  to  the  success  of  their 
business,"  said  William  P.  Roclandts,  vice  president 
and  general  manager  of  HP's  Networked  Systems 
Group.  "Companies  want  their  phone  conversations 
with  their  customers  to  be  pleasant,  productive,  and  ef- 
ficient -  HP  and  AT&T  are  offering  an  integrated  solu- 
tion to  allow  them  to  do  this." 

AT&T  also  has  agreements  with  other  major  computer 
vendors,  including  IBM,  Digital  Equipment  Corp.,  Stra- 
ms  Computer,  and  Tandem  Computers.  These  compa- 
nies market  systems  that  support  AT&T's  ASAI  stan- 
dard to  link  their  computers  with  AT&T's  telephone 
systems.  (EDGE  on  &  about  AT&T,  July  6,  1992  v7 
n206  p22) 

CoHaboration  agreement:  Northern  Telecom  de 
Espana  S.A.  and  Telefonica  de  Espana  S.A.  last  week 
signed  a  collaborative  agreement  to  establish  a  business 
relationship  in  data  networking. 

...Telefonica,  Spain's  national  telecommunications  car- 
rier, will  distribute  Northern  Telecom's  advanced  data 
networking  technology,  including  its  DPN-100  product 
family.  The  agreement  underscores  Nortliem 
Telecom's  commitment  to  the  growing  market  for  ad- 
vanced data  network  systems  in  Spain.  (EDGE  on  & 
about  AT&T,  June  8,1992  v7  n202  p4) 

Strategic  alliance:  Dow  Jones  &  Co.  Inc.  and 
BellSouth  Corp.  have  jointly  developed  a  new  interac- 
tive advertising  service.  The  Reader  Service  Line  is 
the  second  service  announced  by  Dow  Jones  and 
BellSouth  as  part  of  their  recently  formed  strategic  alli- 
ance to  jointly  explore  and  develop  new  business  op- 
portunities in  the  information  services  market.  (EDGE 
on  &  about  AT&T,  May  18,  1992  v7  nl99  p3) 

Agreements:  DEC  is  expected  to  disclose  agreements 
with  RAM  Mobile  Data  and  BellSouth  Enterprises  Inc. 


to  offer  users  wireless  electronic-mail  services  as  well 
as  plans  to  develop  E-mail  software  for  portable  com- 
puters that  will  let  users  exchange  messages  over  a 
wireless,  radio-based  packet  network.  (Network 
World,  May  18,  1992  v9  n20  p8) 

Merger:  The  1991  merger  betv.cen  AT&T  and  NCR 
requires  that  executives  from  each  company  make  an 
effort  to  understand  the  corporate  cultures  involved  and 
to  cooperate  amidst  differing  philosophies  and  poHcies. 
AT&T  and  NCR  have  combined  computer  revenues  of 
an  estimated  $9  billion,  and  now  represent  the  fifth- 
largest  computer  manufacturer  in  the  US.  (Business 
Week,  Jan.  20,  1992  n3248  p63) 

Successful  coHaborations  philosophy:  Coming  Ire 
has  evolved  into  a  creative,  flexible  organization  that 
knows  how  to  make  sure  it  gets  its  creations  to  market 
~  and  quickly.  Roger  Ackenmann,  president  and  chief 
operating  officer,  was  interviewed  in  Enterprise  (1992 
October,  pp  10-14) 

Telecommunications  is  one  of  Coming's  four  m.jOr 
markets. 

Ackermann  says  that  joint  ventures  for  him  denote 
some  form  of  joint-equity  ownership,  not  just  in  a  legal 
sense.  "What's  unique  about  us  is  that  we  believe  that 
in  a  50-50  venture  one  party  can't  control  or  dominate 
the  other.  Rather,  we  expect  it  to  be  between  equal  par- 
ties." 

Thirty  percent  of  Coming's  equity  ventures  fail.  "It's 
usually  because  of  mismatched  goals."The  technology 
must  be  commercially  viable.  "If  the  technology  isn't 
very  good,  the  business  fails  whether  it's  a  joint  venture 
or  not." 

In  these  alliances,  "you  just  need  to  btick  to  the  funda- 
mentals —  you  bring  something  to  the  party  that  is  valu- 
able to  the  other  person,  who  brings  something  thai  is 
valuable  to  you.  But  you  have  to  do  your  homework 
and  pick  your  partners  carefully." 

"For  a  joint  venture  to  work,  both  partners  must  have  a 
differential  advantage  that  they  are  bringing  to  the  ta- 
ble. You  take  it  and  leverage  it  all  of  the  way  to  the 
marketplace  as  quickly  as  possible,  before  somebody 
else  gets  there  with  the  same  thing.  You  have  to  get  to 
the  market  faster  and  faster,  the  way  the  world  is  going 
now,  so  in  a  sense,  it's  a  race." 

In  summary,  telecommunications  companies  are  ac- 
tively seeking  collaboration  as  a  critical  means  of  add- 
ing value  to  their  customers.  In  the  current  exploding 
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marketplace,  the  real  competitive  advantage  is  time; 
getting  technolog>'  and  new  products  to  the  market 
place  first.  Organizations  in  the  industry  know  they 
cannot  consistently  do  this  alone. 

Yet  the  success  rate  of  joint  ventures  and  other  fornis 
of  collaboration  is  low.  Precious  time  and  huge  sums 
of  money  have  been  lost  in  ventures  that  have  pro- 
duced nothing. 

Our  findings  suggest  a  framework  from  which  the 
telecommunications  and  computer  industries  can  view 
collaborative  efforts,  and  apply  criteria  and  support  fac- 
tors that  make  the  difference  between  success  and  fail- 
ure. 

3.  Conclusions  from  the  study 

In  reviewing  Digital's  experience,  and  the  experience 
of  its  telecommunications  customers  as  they  search  for 
collaborative  relationships,  a  number  of  key  points 
emerge. 

To  be  productive,  collaborative  fomiations  need  to  be 
appropriate  to  the  outcome  desired.  For  example,  if 
joint  product  creation  is  what  two  organizations  want  to 
fomi  together,  it  is  a  mistake  to  dump  two  sets  of  de- 
sign engineers  in  a  room  and  close  tlie  door.  The  teams 
requite  "stage  setting",  and  upfront  support  to  work 
well.  In  general,  we  find  that  expectations  of  partners 
entering  negotiations  is  high,  but  support  (senior  man- 
agement buy-in,  time,  resources)  is  relatively  less  expe- 
rienced. Management  sees  collaboration  efforts  hap- 
pening with  great  frequency  and  makes  the 
assumptions  that  it  is  quite  easy.  In  fact,  the  success 
rates  for  collaborative  efforts  is  quite  low;  1:4  or  less. 

The  graph  below  demonstrates  the  relationship  between 
the  two  most  critical  elements  to  be  considered  when 
assessing  how  to  approach  joint  partnering:  the  com- 
plexity of  the  relationship,  and  the  level  of  support  re- 
quired. We  will  then  discuss  each  element  in  terms  of  a 
continuum,  offering  examples  of  differing  approaches 
that  produce  successful  outcomes. 
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THE  RELATIONSHIP  BETWEEN 
COMPLEXITY  AND  SUPPORT 


4.  Barriers  to  collaboration  -  understanding  what 
thev  are,  and  breaking  them  down. 

Our  findings  suggest  that  organizations  have  researched 
the  many  different  types  of  collaborative  an^ngements 
available  to  them,  and  through  their  own  experience  un- 
derstand the  value  and  problems  inherent  in  "jointncss." 
What  they  consistently  underestimate  is  the  type  and 
amount  of  support  required  for  successful  outcomes. 
There  are  se?veral  reasons  for  this,  all  of  which  are 
firmly  embedded  in  the  fiber  of  most  organizations. 

1.  Organizations  each  develop  a  way  of  working  inter- 
nally that  requires  adaptation  if  any  form  of  partnering 
is  to  be  effective. 

2.  Alliances  require  the  ability  to  tap  into  multifaceted 
coiporate  resources  which  are  typically  organized  verti- 
cally in  a  "stove  pipe"  fashion.  Establishing  horizontal 
capabilities  for  decision  making  and  input  is  difficult  at 
best. 

3.  Remote  geographies  are  often  barriers  rather  than 
conduits  to  communication,  common  goals  and  metrics. 
Yet,  opportunities  for  alliances  often  ^pear  first  in  ge- 
ogr^hies. 

4.  Organizational  metrics  often  do  not  a  support 
system- wide  focus  that  would  allow  alliances  to  form. 

5.  Strategic  plans  are  understood  and  valued  by  only 
those  who  created  them,  making  them  difficult  to  both 
articulate  and  to  act  upon. 

6.  Organizations  struggle  to  deliver  one  clear,  consis- 
tent message  from  multilevels  of  the  company,  causing 
confusion  and  mistrust  in  those  inside  and  outside  the 
organization. 

The  formation  of  joint  working  relationships  between 
companies  requires  an  organization  to  tackle  its  own 
weaknesses  intemally.  Those  who  are  the  greatest 
champions  for  alliance  development  are  often  coiporate 
entrepreneurs  who  may  not  have  the  necessary  clout  to 
drive  internal  changes.  Joint  efforts  can  thus  easily  be 
killed  off  at  the  very  start. 

Our  findings  among  Digital's  telecommunications  cus- 
tomers, as  well  as  the  extensive  activity  in  alliance  de- 
velopment among  Sheppard  Moscow's  clients,  suggest 
two  umbrella  strategies  for  successful  parmership  for- 
mations that  help  to  overcome  the  inherent  dilemmas 
listed  above. 

1 .  New  ventures  need  to  create  a  "hybrid  culture"  at  the 
point  of  convergence  that  sets  them  apart  from  the  day 
to  day  operations  of  both  parent  companies. 


Low  complexity 
of  relationship 


High  complexity 
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This  creates  a  seedbed  environment  releasing  the  new 
formation  from  the  encumbrances  of  the  parents'  or- 
ganizational problems,  and  helps  to  remove  barriers 
that  will  disable  the  effort.  It  also  creates  flexibility 
and  mobility  inqwssible  in  the  old  structures. 

2.  The  new  formation  needs  to  be  placed  above  operat- 
ing or  functional  division  control,  into  the  arena  where 
the  "highest  common  benefit"  for  the  corporation  can 
be  realized.  Coming  Inc.,  a  company  with  high  success 
in  developing  joint  ventures,  has  created  a  Corporate 
Alliance  Program  Office,  directly  attached  to  the  presi- 
dent. This  arrangement  helps  ensure  cross- 
organizational  commitment  and  follow  through,  align- 
ment of  joint  ventures  with  the  organization's  business 
strategy,  and  quick  decision  making.  It  also  avoids 
wasted  or  duplicated  efforts  and  resources. 

With  the  above  c^abilities  in  place,  we  can  now  take  a 
closer  look  at  the  elements  of  complexity  and  support 
in  evaluating  how  to  approach  various  forms  of  col- 
laboration. 

5.  A  Collaborative  Approach  Model 

Complexity  of  Relationships:  The  Alliance  Contin- 
uum. Organizations  engaged  in  partnership  activity 
recognize  the  hierarchies  or  continuum  nature  of  these 
relationships.  Some  companies  offer  guidelines  to  ven- 
dors as  to  what  is  expected  of  them  at  diffex^nt  points 
along  the  continuum.  Though  each  company  ap- 
proaches this  a  bit  differently,  the  graph  below  shows 
the  basic  collaborative  formations,  moving  from  simple 
to  complex. 


The  Alliance  Continuum 
Levels  of  Complexity 

High  Complexity  -  (High  gain,  high  risk) 


Convergence 
Organizations 


Partner/Joint 
Venture 


Contractual 
Alliances 


Associations 
and  Consortia 


Memoranda  of 
Understanding 


Information 
Alliance 


Preferred 
Vendor 


Temporary  or  permanent 

multi-organizational 

formations 

Equity  participation 

Joint  Development 

OEM 
Supplier 

Joint  Selling  Licensing 

Standard  Setting 
SOB 

Marketing  Alliances 


Selling  agreements 
Channel  Development 

Selected  small  group 
of  highly  trusted  vendors 


Low  Complexity  ~  (Low  risk,  small  gain) 


Scanning  the  continuum,  several  things  are  evident: 
The  majority  of  joint  work  is  in  the  low  complexity  , 
low  risk  category.  The  further  corporations  travel  up 
the  continuum,  the  more  demand  there  is  to  step  out  of 
conventional  thinking  and  practice.  The  top  of  the  con- 
tinuum is  unachievable  without  some  form  of  creative 
technological  and  relationship  leap. 

The  continuum  represents  different  types  of  collabora- 
tion formations  that  telecommunications  and  computers 
companies  currently  engage  in. 

1 .  They  begin  with  simple  but  meaningful  relationships 
of  preferred  vendor  status.  This  represents  the  industry 
shift  mentioned  by  telecommunications  customers  ear- 
lier regarding  their  intent  to  reduce  key  vendors  to  3-5. 
The  relationship  developed  at  this  level  sets  the  stage 
for  more  complex  collaboration  and  companies  often 
lum  to  key  vendors  (and  vice  versa)  as  potential  part- 
ners. This  collaboration  represents  small  risk  on  every- 
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one*s  part,  and  roles  and  expectations  are  usually  ex- 
plicit. 

2.  Informal  alliances  are  often  developed  as  a  means  of 
testing  more  formal  relationships.  They  involve  agree- 
ments to  serve  markets  jointly,  "shadow"  or  consult 
during  bidding  processes,  share  information  on  distri- 
bution channels,  etc. 

3.  Memoranda  of  under  .-._Jmg  are  used  to  solidify  in- 
formal agreements,  but  also  begin  to  imply  commit- 
ment to  a  specific  relationship  and  outcome. 

4.  Consortia  and  Associations  have  increased  in  impor- 
tance as  a  means  of  "leveling  the  field"  for  standards, 
operating  platforms,  and  other  components  of  the  Stan- 
dard Operating  Environment.  Coiporatio  is  interact  and 
integrate  with  others  in  an  increasingly  sophisticated 
manner,  and  work  hard  to  influence  SOE's  in  their  fa- 
vor. These  associations  are  also  used  to  build  relation- 
ships between  organizations  that  can  tum  into  more  for- 
mal collaborations. 

5.  Contract  alliances,  long  familiar  to  companies  in  the 
fonn  of  OEM*s  and  licensing  arrangements,  now  are 
becoming  springboards  for  even  more  complex  rela- 
tionships. Alliances  are  high  in  risk  and  gain  for  every- 
one. They  require  a  lot  of  attention  and  forethought, 
and  those  that  work  well  and  worth  their  weight  in 
gold. 

6.  Partnerships  and  Joint  Ventures  involving  equity 
participation  and  joint  developments  are  where  some  of 
the  greatest  gains  in  collaboration  are  taking  place. 
Companies  work  hard  to  select  partners,  usually  from 
the  pool  of  relationships  already  in  place  on  this  contin- 
uum. Risk  and  potential  gain  are  very  high,  and  for  the 
ventures  pursuing  creative  technological  outcomes,  a 
significant  "leap"  must  occur  that  allows  the  partners  to 
think,  act,  and  deliver  as  one  unit. 

7.  Convergent  Organizations,  defined  as  temporary  or 
pemianent  multi-organizational  formations,  are  being 
created  to  a)  serve  market  needs  unmet  by  any  one 
company  or  b)  create  new  products  and  technologies  re- 
quiring convergence  of  one  or  more  industries.  These 
relationships  because  of  multiplicity  cross-cultural  na- 
ture, wide  geographical  global  span,  and  technological 
convergence  present  a  challenge  unknown  to  virtually 
all  organizations.  Yet,  the  pay-off  for  the  industry  and 
society  at  large  has  fantastic  potential.  Tliese  organiza- 
tions require  a  massive  leap  of  technological  and  rela- 
tionship faith;  as  it  is  impossible  to  say  at  the  start  what 
might  emerge.  They  are  created  for  both  specific  out- 
comes and  unknown  advancements  in  technology  that 
solve  heretofore  unsolved  problems. 


We  found  that  while  all  organizations  in  this  study  un- 
derstood the  necessity  and  critical  nature  of  providing 
support  for  partnerships,  few  were  successful  in  pulling 
together  and  maintaining  support  structure  long  enough 
to  achieve  desired  outcomes. 

Unlike  the  continuum  of  complexity,  where  organiza- 
tions can  enter  agreement  along  the  continuum  with  no 
previous  relationship,  support  must  be  perceived  as  ad- 
ditive. 

As  complexity  of  relationships  increase,  ever  increasing 
and  expanding  support  is  required.  If  at  any  time  sup- 
port is  diminished  or  perceived  to  be  withdrawn,  the 
joint  effort  will  be  at  risk.  So  for  example,  while  dedi- 
cated  and  consistent  staff  are  required  to  form  contrac- 
tual alliances,  they  become  critical  for  joint  develop- 
ment. 

In  viewing  the  Support  Required  Graph  that  follows,  it 
is  important  to  keep  in  mind  thai  the  higher  the  level  of 
support  required,  the  higher  the  number  and  frequency 
of  critical  support  factors  needed  to  ensure  a  successful 
outcome. 

Maximum  Support  Levels 
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5. 

4. 
3. 


1. 
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Support 


Relationship  Management 
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Finance,  Legal,  Process  Consulting 


Hybrid  Creations 


High  level  commitment 
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at  CEO  and  Board  level 


Corporate  Allioance  Program 
Office  for  Decision  Making 


Collaborative  Mindset 
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Suppon 

Factors 


Process  of  Teaming 


Mutually  Beneficial  Outcomes 


Organization  Commitment 

Time,  Resources,  Probing  Sessions 


Clearly  defined  and  articulated 
business  strategy  understood  by 
all  players  


Minimal  Support  Levels  Required 


Support  Levels;  The  Basics  Qearly  defined  business 
strategies,  organizational  commitment  and  mutual  out- 
comes are  three  factors  which  are  critical  to  all  collabo- 
rative fomiations.  Without  these  at  appropriate  levels, 
all  attempts  at  collaboration  seem  to  flounder,  search 
for  meaning,  and  ultimately  fizzle 

1.  Each  player  must  have  a  clear  understanding  of  how 
their  activities  adds  value  to  their  own  organizations 
business  goals,  and  what  the  other  player  (s)  goals  and 
needs  are.  This  requires  time,  interest,  and  a  lot  of 
shared  understanding  of  what  each  other  needs  to  make 
collaboration  worthwhile.  In  addition,  parties  must 
have  some  level  of  commitment  from  their  organiza- 
tions to  evidence  interest  such  as  time,  resources  and 
meetings  that  permit  *probing*  of  needs,  expectations 
and  desired  outcomes.  The  third  *basic'  is  for  parties  to 
have  an  idea  or  concrete  expectation  of  mutual  benefit. 
If  one  party  benefits  and  the  other  does  not,  no  further 
collaboration  is  likely  to  happen. 

2.  As  parties  join  to  probe  and  investigate  areas  for  col- 
laboration, they  need  to  ensure  that  sufficient  time  is 
provided,  the  right  players  are  present,  and  the  most  im- 
portant matters  are  discussed.  This  process  needs  to 
reflect  a  climate  of  genuine  interest  and  openness, 
mindful  of  the  fact  that  both  parties  come  from  differ- 
ent environments,  and  are  usually  regairdcd  for  different 
things.  The  amount  of  process  focus  rang.^  from  mini- 
mal to  highly  structured,  depending  on  the  complexity 
involved. 

3.  As  opposed  to  negotiation  or  "deal-making"  collabo- 
ration requires  a  mindset  that  genuinely  values  and  be- 
lieves in  what  the  other  parties  offer.  A  "not  invented" 
culture  can  dampen  and  fizzle  efforts  and  players  are 
not  likely  to  try  again. 

4.  Coqwrate  Alliance  Program  Offices  which  are  run 
from  CEO  or  board  level  provide  an  excellent  screening 
and  commitment  mechanism  to  block  unwanted  or  du- 
plicated efforts  and  to  ensure  the  nurturing  and  internal 
cross-functional  commitments  necessary  for  success. 

5.  High-l^vel  commitments  are  required  for  any  joint 
effort  to  reach  an  investment  or  equity  stage,  and  cham- 
pions v/ho  personally  believe  in  the  efficacy  of  a  ven- 
ture will  greatly  increase  the  success  rate.  Dedicated 
teams  become  increasingly  important  as  complexity  in- 
creases. 

6.  We  discussed  earlier  the  necessity  and  value  of  cre- 
ating a  "hybrid"  formation  to  separate  the  new  ventures 
from  the  encumbrances  of  the  old.  These  can  take 
many  shapes  -  separate  offices  mutual  co-locations, 
joint  metrics,  public  goals  and  measurements,  etc.  The 


"hybrid"  can  be  simple  or  complex,  matching  the  need 
of  the  collaboration. 

7.  Coming  Inc.  provides  only  three  services  to  their 
new  ventures;  finance,  legal  and  process  consulting, 
these  services  should  be  provided  out  of  a  high  level 
Alliance  Program  Office,  and  be  sufficient  to  launch 
and  maintain  new  ventures. 

8.  Relationship  Management  is  what  replaces  structure, 
hierarchy,  rules  and  regulations  in  collaborative  com- 
plex relationships.  It  ensures  a  stable  and  mutually 
beneficial  relationship  that  can  respond  flexibly  to 
changing  goals,  market  requirements  and  technology. 
It  is  what  remains  after  one  venture  has  succeeded  in  its 
goals,  allowing  many  more  to  follow.  It  is  also  what 
enables  the  creative  techno-leaps  to  take  place,  neces- 
sary to  convergent  organizations  and  creative  joint  ven- 
tures. 


 ^Hi 

COMPLEXITY 


Support  is  adapted  modified  and  increased  as  relation- 
ships become  more  or  less  complex.  It  is  offered  con- 
sistently over  time,  not  once  and  then  withdrawn.  It  is 
negotiated  among  players,  management  and 
stakeholders  on  an  ongoing  basis  and  must  be  seen  as 
an  essential  cost  of  investment,  not  a  remedial  resource. 

Coming  and  numerous  other  companies  have  raised 
collaborative  success  rates  dramatically  by  keeping  the 
afore  mentioned  support  structures  in  place.  In  the  con- 
vergence of  muhiple  industries  trying  to  add  value  to 
worldwide  telecommunications  networks  and  services, 
the  payoff  of  success  is  enormous  for  us  all. 


752  ?,j4 


Converging  Telecommunications  Technologies:  Challenges  Facing 
Government  and  Regulators  in  Australia  and  New  Zealand 

Richard  A.  Joseph 
Information  Techno lo^^y  and  Coinnmnication  Unit 
Faculty  of  Informatics,  University  ofWollongong 
Wollongong,  2522,  AiLstralia 


1.  ABSTRACT 

Converging  technologies  in  lelecommunicaiioiis,  computing  and  broadcasting  are  creating 
challenges  as  well  as  opportunities  for  governments  and  regulatory  agencies.  This  paper 
reviews'different  meanings  of  the  term  'convergence'  and  considers  the  relevance  of  these 
meanings  to  policy  and  regulatory  issues.  From  this  perspective,  policy  developments  as 
they  relate  to  'convergence'  in  Australia  and  New  Zealand  are  discussed.  Comment  is 
made  on  various  issues  arising  from  the  different  regulatory  approaches  adopted  in  the 
two  countries. 


2.       CONVERGKNCE  AND  POLITICS  IN 
THE  INFORMATION  INDUSTRY 

2.1  Convergence 

Technological  change,  historically,  has  been  attributed  to 
play  an  enabling  role  in  the  shaping  of  new  political, 
economic  and  s(x:ial  relationships.  This  enabling  role  is 
most  evident  today  in  '[the]  broadly  defined  infomiation 
industry  whose  primar>'  sectors  -  telecommunications, 
computing,  broadcasting  and  publishing  -  are  becoming 
more  integrated  at  the  level  of  technology  but  more 
competitive  at  the  market  level'Cl), 

The  information  industry  is  at  the  leading-edge  of 
international  competition  with  revenues  in  world 
telecommunications  services  alone  estimated  to  be  as  high 
as  US  $12(X)  billion  by  2(K)5  (2).  Infomiation  and 
communication  technologies  arc  now  well  established  as 
being  central  to  economic  competitiveness  and  industrial 
restructuring  (.^). 

The  magnitude  and  imponance  of  the  transfonnation  in  the 
global  infomiation  industry  has  meant  that  the 
inteipretOiion  of  these  changes  becomes  very  difficult. 
One  concept  which  has  been  around  for  many  years  is  that 
of  "convergence",  which  is  often  interpreted  to  refiect  the 
central,  it  nt)t  deicniiinisiic.  role  played  by  technology  in 
industrial  restructuring.  However,  no  one  definition  of 
convergence'  exists  despite  many  attempts  to  label  the 
concept" in  particular  ways  or  give  it  pailicular  attributes.  It 
would  seem  as  though  the  tcmi  has  a  function  not  too 
dissimilar  from  high  technology',  a  popular  term  in 
political  debate  throughout  the  19H()s.  Macdonald's 
observation  thai  "high  technology  would  lose  most  of  its 
poliiicit'i  iiii|Kntance  if  it  ever  were  neatly  labelled  and 
'  I'iv  (lilTcreniiatrd  fn^n  other  economic  activity"  applies 
als  to  Vonvcrgcncc'(4).  This  point  becomes  clear  if 
SOI  le  examples  of  definitions  of  convergence'  are 
coiisidcrcd. 

A  recent  Organisation  ("or  Ironomic  C(H)peration  and 
1  )cvclopnient  (()1-C"D)  discussion  paper  notes  that 
"convergence,  as  a  general  concept,  may  be  defined  as  the 
technical  pr(K*ess  whereby  technologies  or  production 
functions  that  are  a  priori  separate  begin  to 
merge,,.  Where  as  the  niarriaee  between 
teiecoiniiiunicaiions  ant!  computer  technology  n(m  seems 
to  ia\e  been  ctMisunin  .lUd.  the  co  uergence  hel\^ecn 


telecommunications  and  broadcasting  is  still  in  the 
planning  stage'(5).  It  is  argued  that  evidence  of  this 
transition  is  die  emergence  of  hybrid  services  (which  may 
be  supplied  either  through  broadcasting  or 
telecommunications  networks),  services  which  use  a 
mixture  of  broadcasting  and  telecommunications  (e,g. 
mobile  phone  communications)  and  progress  in 
infrastructure  development  (e.g.  interactive  services  and 
data  transmission  on  telecommunications  networks).  The 
technologies  of  digitisation,  fibre  optics  and  mobile 
communications  are  seen  as  enabling  these  changes  to 
come  about.  The  focus  in  this  case  is  on  new  technology 
bringing  about  the  historical  evolution  of  the  information 
industry  culminating  in  a  convergence  between 
broadcasting  and  telecommunications. 

In  contrast  to  the  above,  another  OECD  discussion  paper 
has  identified  three  levels  at  which  convergence  of 
different  sectors  of  the  information  industry  can  be 
understood:  networks,  service  provision  and  coiporate 
organisation  (6).  At  the  network  level,  convergence  is 
seen  to  imply  the  sharing  of  resources  such  as  switches, 
the  competition  for  finite  resources  such  as  frequency 
spectrum  and  geo-stationar>'  orbits,  and  the  integration  of 
networks  as  well  as  network  providers.  At  the  service 
provision  level,  convergence  is  used  to  describe  hybrid 
services  ^juch  as  datacasting  or  video-conferencing  as  well 
as  the  use  of  existing  services  in  new  ways  (e.g.  junk  fax 
and  audiotex).  Finally,  corporate  organisation  can  refer  to 
the  CR)ss-ownership  of  services  and  facilities  in 
broadcasting  and  telecommunications  by  the  one  company 
or  the  dual  manufacture  of  equipment  for  both  the 
communications  and  the  consumiT  electronic  industries. 
This  interpretation  of 'convergence*  is  somewhat  broader 
as  it  emphasises  the  economic,  political  and  organisational 
aspects  of  change. 

The  definitional  u.icertal*ity  in  'convergence*  is 
highlighted  by  other  commentators.  Free,  for  example, 
notes  that  while  convergence  is  a  significant  phenomenon, 
'less  attention  has  been  given  to  other  substantive  trends 
which  might  be  reasonably  described  as  divergence'  (7). 
He  points  to  the  increasing  multiplicity  of  options  for  the 
deliver)'  of  television  programs  through  technologies  such 
as  video  tapes,  direct  broadcast  satellite  (DBS),  and 
*-*'ilitpoint  distribution  services  (MDS)  as  examples  of 
dixergence',  Leonard  takes  a  different  perspective  by 
emphasising  applications  and  use  of  technology.  He 
aruies  that  'although  this  |lhe  blurring  of  divisions 
Ixrtween  telecommunications,  broadcasting  and 
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radiocommunications]  is  usually  referred  to  us 
technological  convergence,  the  process  is  better  described 
as  applicauons  convergence,  since  it  is  the  use  of 
technologies  which  is  now  overlapping.. .'(8). 

No  one  definition  of 'convergence'  exists  and  the  term  lias 
numerous  meanings.  While  the  phenomenon  of  rapid 
technological  and  economic  change  in  the  infomiaiion 
industry  cannot  be  denied,  the  potential  exists  for  the  term 
'convergence'  to  obscure  many  of  the  fundamental  issues 
at  stake  here.  'High  technology'  and  'convergence',  as 
political  terms,  have  that  potential  (9).  What  then  are  some 
of  the  fundamental  political  issues  associated  with 
'convergence'? 

2.2     Policy  and  Regulatory  Issues  Relating  to 
Convergence 

The  state  has  a  fundamental  role  in  maintaining  national 
security,  ensuring  that  the  appropriate  conditions  are  set 
for  capital  accumulation,  and  also  maintaining  a  degree  of 
social  order  by  legitimating  its  actions.  The  technological 
and  economic  restructuring  currently  underway  in  the 
information  industt'y  is  forging  new  relationships  between 
the  state  and  industry.  Old  institutions,  which  had  evolved 
to  accommodate  a  panicular  set  of  conditions  for  capital 
accumulation  are  now  being  refonned.  New 
communication  and  information  technologies  are  providing 
increasingly  more  opportunities  for  the  exploitation  of 
information  as  a  commodity  and  for  the  successful 
monitoring  and  measuring  of  existing  economic  activities 
(10).  New  technology  is  also  enabling  business  to 
reorganise  and  globalise  its  activities.  A  number  of 
significant  changes  in  the  information  industr>'  can  be 
linked  to  'convergence'. 

First,  the  traditional  control  of  a  state  monopoly  Post, 
Telegraph  and  Telecommunications  (PTT)  provider  has 
come  under  threat  since  the  1960s  as  business  sought 
greater  economic  flexibility  in  the  provision  of  new 
services  and  cost-cutting.  The  response  of  the  state  in 
many  countries  has  been  to  liberalise  regulations  in 
telecommunications  and  to  privatise  the  network. 
Reorganisation  was  seen  as  necessary  for 'converging' 
technological  opportunities  to  be  exploited  and  economic 
growth  assured.  Since  competition  was  considered  to  be 
the  best  way  of  encouraging  technological  innovation, 
there  is  now  considerable  debate  on  the  way  that 
competition  is  organised  and  who  benefits  from  it.  The 
entry  of  broadcasting  into  the  picture  represents  an 
extension  of  areas  where  economic  exploitation  of 
information  can  be  achieved  and  this  is  often  explained  by 
'convergence'.  The  scale  and  scope  of  these  economic 
opportunities  are  often  so  large  that  no  one  firm  or 
government  is  able  to  fully  exploit  them.  Globalisation 
and  international  alliances  are  becoming  important  factors 
for  the  state  to  deal  with  as  it  aims  to  maintain  a  degree  of 
autonomy.  As  a  result,  questions  of  program  diversity 
and  ownership  (as  well  as  investment)  take  on  even  greater 
significance.  The  issue  of  indigenous  industry 
development  is  another  area  of  importance  to  the  state. 
For  example,  multinational  companies  without  any 
national  loyalties  in  program  production  and  deliver)'  can 
undermine  die  cultural  basis  for  political  cohesiveness. 
The  'convergence'  of  company  ownership  in  broadcasting 
and  telecommunications  can  threaten  the  viability  of 
national  systems  of  innovation. 

Second,  the  growth  of  infonnaiion  as  a  central  resource  in 
the  economy  also  creates  various  social  and  wealth 
disn-ibution  problems.  For  example,  the  ownership  ol 
intellectual  property  takes  on  a  special  significance  as 
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snioiinaiion  is  nirncd  into  a  coninuKliiy.  The  stale  lias  to 
Icul^laic  in  the  area  orinicllcciual  proix?rty  to  an  ever 

asing  extent  to  protect  the  rights  of  investors,  i  hc 
distribution  and  control  of  infomiaiion  is  another  area 
ulie.e  slate  regulation  is  required,  specifically  in  privac)  . 
In  an  environment  \\  here  competition  is  seen  as  the  lx:st 
w-  y  of  organising  markets,  the  prospect  of  infomiation 
rich  and  infomiaiion  p(X)r  consumers  becomes  a  reality. 
Debates  about  the  value  of  a  publicly-owned  broadcasting 
service  are  now  becoming  more  pronoiuieed  in  many 
countries  (11).  The  social  costs  of  massive  change  to 
telecom  111  unicat ions  networks  are  also  acknowledged  by 
govern  men  IS  through  regulation  aimed  at  s(x;ial  and 
economic  conditions  (e.g.  the  provision  of  universal 
telephone  service). 

One  of  the  fundamental  issues  facing  the  state  in  the 
current  environment  of  change  is  the  organisation  and 
legititnation  of  who  benefits  from  techiujlogieal  change. 
In  the  information  industry,  this  translates  into  policies  and 
regulations  which  detemiine  who  can  do  what  by  means  of 
what  infrastructure.  Regulation  has  to  deal  with 
legitimation  as  well  as  the  allocation  of  scjirce  resources 
and  how  competition  for  these  resources  are  omanised 
(12). 

From  the  above  perspective  on  definitions  and  politics, 
'convergence'  is  therefore  closely  connected  with  debates 
on  the  way  markets,  competition  and  regulations  arc 
organised  in  the  information  industry  (13).  This  paper 
aims  to  explore  some  of  the  regulatory  and  political  issues 
facing  governments  and  regulators  in  Australia  and  New 
Zealand  as  they  try  to  deal  with  'convergence'.  The  focus 
will  be  on  the  telecommunications  (including 
radi(x:omm  unicat  ions)  and  broadcasting  sectors  where 
most  attention  is  currently  focussed.  However,  it  should 
be  emphasised  that  change  is  also  now  actively  underway 
in  publishing,  which  also  involves  advertising.  The 
'convergence'  between  computing  and  telecommunications 
has  been  taking  place  for  some  time  now. 

3.  AUSTRALIA 

3. 1      Recent  Policy  Changes  in  Australia 

Changes  made  to  Australian  Government  policies  in 
telecommunications,  broadcasting  and 
radiocommunications  have  reflected  a  trend  towards 
liberalisation  and  competition.  The  approach  in  all  three 
areas  has  been  'to  look  to  regulatory  instt-uments  that  are. 
as  fiu-  as  possible:  technologically  neutral;  which  allow  and 
indeed  facilitate  commercially  viable  innovation;  and  which 
do  not  require  an  intrusive  role  by  govemment'  (14).  The 
major  acts  of  parliament  affecting  communications  policy 
are  the  Telecommunications  Act  1991  which  regulates 
telecommunications  networks  operated  by  the  carriers  and 
services  supplied  over  those  networks;  the  Broadcastin^i 
Services  Act  1992  which  regulates  the  supply  of  radio  or 
television  programs  and  the  Radiocommunicatiotis  Act 
1983  which  regulates  the  use  of  the  radio  frequency 
specimni.  New  radioconiniunicaiions  legislation  was 
inir(xluced  into  the  Australian  j^.'irlian.ent'as  recently  ;is 
November  1992  05).  The  Government  has  recently 
signalled  its  intention  to  set  up  a  Spectrum  Managen'ient 
Agency  (SMA)  to  manage  the  sale  of  parts  of  the 
radiocommunications  spectrum  (16). 

In  telecommunications  limited  comixuiiion  was  ininxluced 
into  certain  parts  of  the  market  in  19SS  and  an  industry 
regulator,  the  Australian  Telecom  ni  unicat  ions  Authority 
..  »*.  STl-1.)  was  e^tablished.  Undenhe 
Ti  li  (  omniwui  diinns  Act  1991 .  further  changes  were  made 
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U)  industry  structure  and  network  competition  in  the  lonn 
of  a  duopoly.  The  publicly-owned  Australia!)  and 
Overseas  Telecom niunicai'ions  Corporation  (AOTCj.  ihc 
monopoly  provider  of  basic  services  until  19V1 ,  nov\ 
competes  with  Optus  Communications  (partly  owned  by 
BellSouth  and  Cable  and  Wireless).  Optus  purchased  the 
debt-laden  AUSSAT  satellite  from  the  Government  in 
1991. 

In  broadcasting,  the  Brocidaistinii  Sen'icesAct  1992  came 
into  force  in  October  1992,  The  focus  here  is  on  a 
'technologically  neutral'  definition  of  broadcasting  service 
where  a  range  of  specified  sen  ices  can  be  delivered  by  a 
variety  of  nfeans.  The  degree  of  reguUuion  for  the  six 
broadcasting  services  in  the  Act  de])ends  on  the  'degree  of 
influence'  the  services  have  in  the  community.  The  six 
broadcasting  services  listed  in  the  Act  are:  national 
broadcasting  services:  commercial  broadcasting  sen  ices: 
community  "broadcasting  services;  subscription 
broadcasting  services:  subscription  narrowcasling 
services;  and  open  narrow-casting  services.  The  newly- 
created  Australian  Broadcasting  Authority  (ABA)  monitors 
the  licence  conditions  of  broadcasting  service  suppliers,  a 
content  related  matter  (17).  As  pan  of  broadcasting 
reform,  the  Government  legislated  for  the  intrcxluction  of 
Pay  TV  in  October  1992.  Specific  provision  has  been 
made  for  three  Optus  sate  11  ire- based  licences  for  Pay  TV 
using  digital  compression  technology. 

In  radiocom  muni  cations,  new  legislation  has  only  recently 
been  introduced  into  parliament.  The  Government's  aim  is 
to  introduce  a  market- based  system  of  spectrum 
management  into  selected  areas  of  the  spectrum  and 
establish  a  specialist  spectrum  management  agency.  The 
Radioconununicatiotis  Act  and  the  Tclccommunicaiions 
Act  are  concerned  with  regulating  the  carriage  of 
broadcasting  services. 

All  the  major  Acts  affecting  communications  arc 
administered  by  the  Department  of  Transport  and 
Communications  (DOT AC)  with  relevant  powers  vested  in 
the  Minister  for  Transport  and  Communications.  The 
Depiirtment  of  Industry,  Technology  and  Commerce 
(DITAC)  has  responsibility  for  monitoring  industry 
development  aspects  of  telecommunications. 

3.2      Issues  Facing  Government  in  Australia 

The  rapid  intnxiuction  of  change  to  Australia's 
communication  policies  has  inevitably  meant  that 
implementation  has  taken  precedence  over  long-temi 
issues.  There  have  been  numerous  gcweniment  reports  on 
coninuinications  but  'there  are  no  official  statements 
suggesting  that  fostering  the  convergence  of 
telecommunications  and  broadcasting  is  an  explicit  goal  of 
go\ernment  communications  policy'  (18).  What  reports 
have  been  undertaken  could  not  really  l^e  described  as 
comprehensive  technology  assessment  studies.  lTt>m 
recent  debate  in  Australia,  a  number  of  long-tenn  issues 
can  he  identified. 

I  'nst,  the  implementation  of  communications  policy 
i|>pcars  to     taking  place  wnhout  sufficient  attention  to 
the  changing  role  of  inl'onnation  in  the  Australian  economy 
or  to  inlbrmation  policy  development.  A  recent 
parliamentarv'  report  noted  that  long-tenn  infonnation 
issues  ami  policy,  which  mcludes  telecommunications  and 
media,  are  not  on  the  Ciovernment's  or  bureaucracy  s 
•■  *(ional  agenda.  The  Australian  situation  is  characterised 
b\  a  lack  of  c(X)rdMKition.  fragmentation  and 
comprehension  of  issues  ivlatmg  ti^  inlormation  polic\ 
( 19i.  The  report  points  out  that  'policies  seem  to  he 


developed  on  the  run,  in  response  to  a  crisis.  No  broad 
communications  or  infonnation  philosophy  has  been 
worked  out'  (20).  Progress  towards  a  national 
infonnation  policy  or  stfategy  may  be  slow  but  if  Australia 
is  to  follow  the  lead  of  other  countries,  this  area  could  well 
take  a  higher  profile  on  the  political  agenda  in  the  future 
(21). 

Second,  the  emphasis  given  to  competition  and  the  market- 
based  approach  in  government  policy  could  well  come 
under  closer  scrutiny  in  the  future.  The  assumption  that 
increased  competition  in  the  coinmunications  sector  will 
lead  to  improved  economic  perfomiance  is  by  no  means 
certain  (22).  Some  major  issues  still  need  to  be  resolved. 
For  example,  Australia  may  not  be  able  to  compete  in  all 
international  markets  with  the  same  services  as  those 
offered  by  other  developed  countries.  In  addition,  the 
simple  restructuring  of  domestic  communications  mai'kets 
may  not  be  enough  to  contribute  to  innovation  and 
industry  developinent.  National  systems  of  innovation 
have  to  be  considered  and  the  linkages  between  particular 
sectors  are  important  (23).  Australian  policy  does  not 
always  recognise  this  complexity.  Australia  is  moving 
away  from  an  active  role  for  the  state  in 
telecommunications  but  the  likelihood  of  a  single,  unified 
national  broadband  network  could  raise  planning  issues  in 
the  future  (24).  In  the  same  way,  redefinitions  of  the 
concept  of  universal  service  could  hinder  the  diffusion  of 
new  technologies  to  the  home  and  hence  retard  the  demand 
for  information. 

3.3      Issues  Facing  Regulatory  Bodies  in  Australia 

Apart  form  the  broad  issues  raised  above,  there  are  many 
of  a  more  specific  nature  facing  the  major  regulatory 
agencies,  in  particular  AUSTEL  and  the  ABA. 

First,  despite  the  recent  legislative  reforms,  there  is 
increasing  pressure  for  radical  change  to  the  whole 
system.  For  example.  Free  argues  that  an  'all-einbracing 
Communications  Act  is  the  only  way  to  readily  provide 
sensible  regulation  for  existing  and  future  services  as  they 
evolve'  (25).  The  Evatt  Foundation  has  called  for  the 
establishment  of  an  Australian  Broadcasting  and 
Telecommunications  Authority  which  would  have  the 
power  to  deal  with  the  overlap  between 
telecommunications  and  broadcasting  (26).  There  has  also 
been  discussion  of  a  US-style  Federal  Communications 
Commission  (FCC)  as  a  possible  regulatcrv-  framework 
for  Australia  (27).  However,  the  Minister  for  Transport 
and  Communications  and  DOTAC  essentially  have  his 
role  now  (28).  There  seems  every  likelihood  that  the 
present  regulatory  structures  are  far  from  settled  and  still  in 
a  process  of  active  change. 

Second,  numerous  regulatory  gaps  between  the 
Tvlca>mmunicaiUms  Act  and  the  Broadcasting  Sen  iccs 
Act  will  require  ongoing  attention  and  will  certainly 
provide  considerable  opportunities  for  the  legal 
profession.  Apart  from  the  obvious  problem  of  defining  a 
sen  ice  under  the  Broadcasting  Services  Act,  the 
consequences  of  a  service  falling  outside  the  Act  will  mean 
that  the  content  remains  essentially  unregulated.  The 
Telecommunications  Act  does  not  regulate  content.  As 
higher-level  telecommunications  services  will  increasingly 
involve  greater  levels  of  information  and  entertainment " 
sen'ices.  the  issue  of  content  regulation  of 
telecoinmunic;uions  sen  ice s  could  become  a  problem 
(29).  There  has  already  liecn  considerable  community 
.*(Mi,  ern  about  ot tensive  material  on  the  '0055'  service  in 
Australia  which  is  a  non-broadcasting  telecommunications 
service  {^0).  Another  issue  which  cuts  across 
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telecommunications  and  broadcasting  is  the  prospect  of 
telecommunications  caniers  becoming  integrated  into  the 
supply  of  video  services  (31).  Access  to  a'carrier's 
network  could  well  become  an  area  of  anti-competitive 
activity  and  this  would  require  legislation.  AOTC  is 
already  involved  in  supplying  video  and  news  services  to 
hotels  in  Sydney  through  its  LaserCast  service  (32). 

The  introduction  of  Pay  TV  into  Australia  will  also  bring 
regulatory  problems.  Despite  a  'technologically-neutraF 
approach  in  the  Broadcasting  Services  Act,  an  international 
standard  for  the  mandated  digital  compression  technology 
may  only  be  resolved  by  1995  (33).  While  Australian  " 
content  regulations  apply  to  the  satellite  licences,  MDS 
(multipoint  distribution  service)  licence  holders  could  be  in 
a  position  to  supply  pay  TV  well  before  1995.  As  the 
MDS  service  has  no  content  or  other  forms  of  program 
regulation  (as  opposed  to  the  satellite  licences),  the 
traditional  distinction  between  carriage  and  content  is 
under  threat.  Pay  TV  also  raises  the  issue  of  the 
involvement  of  the  Australian  Broadcasting  Corporation  as 
a  provider.  Involvement  in  Pay  TV  is  likely  to  put  funher 
stress  on  the  Australian  Broadcasting  Corporation's 
financial  constraints  in  carrying  out  its  public  broadcast 
role  (34).  The  above  points  only  touch  the  surface  of  the 
many  regulatory  gap  issues  that  are  likely  to  arise. 

Finally,  intellectual  property  is  already  seen  as  a  ver>' 
significant  area  as  technologies  converge.  LeoiKird  has 
pointed  out  that  there  is  a  need  for  more  flexible  copyright 
laws  to  take  into  account  the  fact  that  new  technology  has 
multiplied  and  extended  the  possible  way  a  creators 
copyright  may  be  utilised  or  exploited  (35).  For  example, 
Lindsay  notes  that  there  is  currently  no  copyright 
provision  for  cable  television  under  the  Copyright  Act 
1968  (36).  The  issue  of  how  far  copyright  protection 
should  be  extendea  and  whether  it  should  cover 
narrowcasting  and  non-broadcasting  telecommunications 
services  will  need  to  be  resolved  (37). 

4.       NEW  ZEALAND 

4. 1      Recent  Policy  Changes  in  New  Zealand 

Since  1987,  New  Zealand  has  radically  changed  the  way  ii 
regulates  its  communications  sector.  There  has  been  a 
consistent  emphasis  on  the  market,  cmpetition  and  a 
withdrawal  of  government  involvement  in  regulation. 
Ideological  commitment  to  the  free-market  has  been  a 
major  guiding  force  for  change  in  New  Zealand  together 
with  increasing  national  debt  as  a  result  of  a  deteriorating 
economy.  New  Zealand  'has  shifted  the  locus  of 
regulation  from  specific  agencies  to  the  MmisUA'  of 
Commerce,  where  broadcasting,  telecommunications  and 
radiocommunications  are  not  distinguishes.?  in  policy 
terms,  nor  generally  from  other  areas  of  commercial 
activity'  (38).  For  example,  there  are  no  lines  of  business 
restriction  within  telecommunications  or  between 
telecommunications  and  related  activities  such  as  cable 
television.  The  Commerce  Act  1986  is  the  key  legislation 
and  this  deals  with  general  competition  law  in  New 
Zealand.  The  Commerce  Act  is  enforced  by  an 
independent  statutory  authority,  the  Commerce 
Commission.  Within  the  Ministry  of  Commerce,  the 
Communications  Division  is  respoiisible  for  polic\  ad\ice 
to  the  Government. 

The  telecommunications  sector  has  undergone  progressive 
stages  of  corporatisation,  deregulation  and  privatisation 
since  1987.  In  1987  the  Telecom  Corporalion  of  Nc  v 
Zealand  (Telecom  NZ)  was  established  as  a  Staie-Ov<. red 
Enterprise  (SOE)  following  the  abolition  of  the  New 
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/  mLuk!  Post  Office.  iToin  Decern  her  1VS7,  progressive 
.!vtei:ulaiion  ol  ilie  sector  oceurretl.  eulminalini:  in  ihc 

of  *le!e'-'.»!>i  N/s  nv.viopoly  of  the  prt»vision  o! 
network  services  in  April  19S9.  In  .September  1990 
Telecom  N'Z  was  privatised  fi)r  NZS4.2.^  billion,  beiri^ 
.sold  to  a  con  sort  rum  led  by  A  me  ri  tech.  Bell  Atlantic  and 
the  New  Zealand  companies,  l-ay  Richwhiie  Holdini:s  l.ld 
and  Freightways  Holdings  Ltd.  In  1991 ,  competition  in 
the  provision  of  network  services  commenced  with  the 
entr\'  of  Clear  Communications,  a  consonium  comprising 
Bell  Canada  International,  MCl  International,  Television" 
New  Zealand  Ltd,  Ttxld  Corporation  and  New  Zealand 
Rail  Ltd.  Telecom  NZ  is  rapidly  diversifying  its 
inlomiation  activities  with  a  plan  to  trial  cable  lelev  ision  in 
the  Auckland  area  (39). 

The  Broackmtini'  A ct  1 989  i n t rkU iced  substantial 
deregulation  to  a  previously  heavily  regulated  sector. 
Competition  was  intrtxhiced  into  television  and  a  market- 
based  system  for  the  allegation  of  the  radio  frequency 
spectrum  was  established  (40).  The  old  regime  of  the 
Broadcasting  Tribunal  and  the  Broadcasting  Corporation 
of  New  Zealand  was  converted  into  Radio  New  Zealand 
and  Television  New  Zealand  (TVNZ).  TVNZ  is  now  a 
State-Owned  Enterprise.  The  emphasis  in  broadcasting 
reform  has  been  on  self- regulation  although  some 
regulatory  responsibilities  in  the  standards  area  reside  with 
ihe  Broadcasting  Standards  Authority.  Foreign-ownership 
restrictions  were  removed  in  broadcasting  during  1990. 

Refonrjs  to  spectrum  management  have  led  to  conipeiititin 
in  the  mobile  telephone  market  with  Telecom  NZ  and 
BellSouth  obtaining  licences.  Also  resulting  from 
deregulation  was  the  entr>'  into  the  market  of  Sky  TV,  a 
pay  TV  service  that  came  out  of  the  auctioning  of  UHF 
frequencies  in  early  1990  (41).  Sky  TV's  shareholders 
include  Ameriiech  and  Bell  Atlantic  (major  owners  of 
Telecom  NZ),  TVNZ  and  Todd  Corporation.  TVNZ  also 
has  a  wholly-owned  subsidiary  Broadcast 
Communications  Ltd  (BCL)  which  has  a  business  role  of 
providing  a  major  interface  between  broadcasting  and  the 
telecommunications  industry'  (42).  TVNZ  is  rapidly 
positioning  and  diversifying  its  activities  so  that  it  can 
become  a  'commercially  successful  electronic  tele- 
communications business'  (43). 

Since  no  ownership  restrictions  exist,  there  is  now 
considerable  cross-ownership  in  the  New  Zealand 
information  industry.  TVNZ  which  is  still  state-owned 
has  a  share  in  Sky  TV  (a  possible  alternative 
telecommunications  network),  Clear  Communications 
(Telecom  NZ's  competitor)  as  well  as  BCL.  Telecom  NZ 
has  a  share  in  Sky  TV  and  Sky  TV  is  linked  to  Clear 
Communications  through  TVNZ. 

4.2      Issues  Facing  Government  and  Regulators  in  New- 
Zealand 

New  Zealand  is  facing  a  number  of  issues  as  a  resuh  of  its 
extensive  liberalisation  program. 

First,  the  retreat  of  the  state  from  regulatory  involvement 
has  inevitably  f(KHissed  attention  on  the  implementation  of 
competition  and  away  from  long-ienn  issues  such  as 
infomiation.  industr>'  and  communications  policy. 
Maharey,  Opposition  Spokesperson  on  Communication, 
has  claimed  that  long-tenii  issues  are  not  being  dealt  w  ith 
by  the  New  Z-ealand  Government  and  there  is  a  need  to 
'ask  how  the  market  can  be  belter  organised  so  as  to 
ensure  competition  and  a  rapid  movenient  toward  an 
information  society. ..'(44  ).  As  in  Australia,  this  issue  is 
likely  to  grow  jn  importance. 
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Second,  the  scvial  cosis  of  rapid  chaniie  in  No\v  Zealand 
still  has  10  be  counted.  For  example.  Telecom  N'Z's  stalT 
numbers  fell  from  25XXK)  in  1987  to  14.500  in  1991  and 
with  tariff  rebalancing,  residential  telephone  rentals  have 
increased  by  56  per  cent  since  19S7  ^45).  It  is  likely  that 
the  legiiinia'tion  of  competition  in  New  Zealand  will  be  an 
ongoing  matter  for  legal  and  political  debate.  l*his  may 
require  active  inter\'ention  by  the  state  in  the  future. 

Third,  the  complex  nature  of  cross  ownership  that  has 
evolved  together  with  continuing  national  debt  problems 
lire  likely  to  put  the  Government  under  pressure  to 
privatise  TVNZ.  A  contradiction  exists  in  that  through 
TVNZ,  the  Government  has  a  share  in  Sky  TV  and  Clear 
Communications.  l*he  fact  that  the  Government  has  a 
share  in  Clear  Communications  when  it  is  tr>'ing  to 
promote  competition  in  the  telecommunications  niiu-ket 
with  Telecom  NZ  would  suggest  some  inconsistency. 
However,  in  selling  TVNZ,  the  Government  would  not 
only  be  selling  the  national  broadcaster  but  also  disposing 
of  an  alternative  telecommunications  network. 

Founh.  the  deretrulated  environment  places  considerable 
pressure  on  the  Government  to  provide  adequate 
opportunities  for  the  exploitation  of  new  technologies  by 
the  private  sector.  However^  this  'technology  push"  raises 
the  (jue  si  ion  of  the  potential  demand  for  information  and 
information  services.  A  recent  consultancy  report 
completed  for  the  Depanmeni  of  the  Prime  Minister  and 
Cabinet  which  highlighted  the  opponunities  of 
'converging'  technologies  recommended  that  funding 
mechanisms  of  education  in  all  sectors  should  be  reviewed 
to  ensure  that  distance  and  open  learning  providers  are  able 
to  gain  access  to  appropriate  technology  (46).  In  order  to 
pay  for  the  use  of  these  converging  technologies  in 
education  the  repon  notes  that  the  'fee  in  leniary  education 
should  also  be  reviewed  at  the  institutional  level  to  ensure 
that  it  does  noi  impede  the  use  of  cost  effective  deliver)* 
mechanisms'  (47).  The  shifting  of  the  burden  of  cost  onto 
the  consumer  (i.e.  students)  in  an  already  strained 
economic  environment  for  educational  institutions 
indicates  the  extent  to  which  technology  is  Iv^ing  placed 
well  ahead  of  legitimate  scxrial  or  educational  concerns. 
The  Government's  decision  in  June  1992  to  establish  a 
World  Telecommunications  La'uoratory  with  funding  of 
NZ$8(),(KX)  to  promote  commercial  initiatives  for  a 
broadband  public  communications  network  also  indicates 
that  demand  considerations  may  be  secondary  (48).  These 
trends  tend  to  confirm  the  suggestion  that '  big  US  buyers 
have  stated  that  the  size  of  our  |  New  Zealand's]  market 
makes  us  an  ideal  testing  ground  for  new  technologies' 
(49).  While  overseas  control  of  the  '.sew  Zealand 
economy  has  a  long  history,  'converging'  technologies 
provide  an  increasingly  intrusive  fonn  of  control.  This  is 
an  issue  which  is  only  slowly  manifesting  itself  in  New 
/xMland. 

Finally,  the  hick  of  an  industry  specific  regulator  in  New 
Zealand  dcvs  not  mean  that  regulatory  problems  do  not 
exist.  In  the  deregulated  environment.  Telecom  NZ  has 
exercised  its  market  power  to  take  legal  action  to  protect  its 
position.  As  a  result,  drawn  out  legal  battles  have  retarded 
the  introduction  of  competition  in  a  number  of  areas, 
including  mobile  communicati(ms  (50).  Concern  over 

relecom  N'Z's  role  m  competition  has  resulted  in  an 
ongoing  dispute  hetsseen  the  Commerce  Commission  and 

Telecom  NZ  (51). 


5.      COMMENTS  ON  AUSTRALIAN  AND 
NEW  ZEALAND  EXPERIENCE 

Both  countries  can  learn  much  from  their  attempts  to  deal 
with  converging'  technologies. 

A  pre(x:cupation  with  organising  for  competition  in  the 
information  industry  can  focus  attention  on  the 
implementation  of  mechanisms  to  create  competition  rather 
that  on  longer-term  planning.  In  this  regard,  both 
countries  could  benefit  from  a  better  understanding  of  the 
role  of  information  in  their  economies  and  a  more  serious 
attitude  towards  appropriate  information  policies. 
'Convergence'  can  play  a  useful  role  by  focussing 
attention  on  technology  assessment  issues  but  could  diven 
attention  if  used  as  a  simple  justification  for  liberalisation. 
A  closer  scnitiny  of  the  concepts  of  'competition'  and 
'diversity'  in  communications  policy-making  is  therefore 
needed. 

New  Zealand's  strategy  of  liberalisation  and  privatisation 
may  not  be  easily  transferable  to  countries  with  more 
complex  governmental  and  indusu^  structures.  For 
example,  the  sale  of  the  radio  frequency  spectrum  in  New 
Zealand  has  shown  that  this  can  be  done  but  the  social 
costs  have  yet  to  be  determined  (52).  As  a  result,  the 
approach  adopted  by  Australia  to  esiablisn  a  Spectrum 
Management  Agency  to  manage  sale  of  pans  of  the 
spectrum  could  represent  a  workable  compromise  for 
some  countries. 

The  pace  of  change  in  New  Zealand  has  been  more  rapid 
than  in  Australia  and  it  could  be  argued  that  New  Zealand 
is  now  well  placed  to  take  advantage  of  'converging' 
technologies.  This  may  be  partly  true  but  the  complex 
cross-ownership  arrangements  which  exist  in  New 
Zealand  and  the  size  of  the  market  can  create  its  own  set  of 
problems,  especially  for  maintaining  competition. 
Demand  for  services  based  on  'converging'  technologies 
may  be  easier  to  establish  in  a  more  regulated 
environment.  The  market  has  yet  to  determine  the  level  of 
demand  for  these  ser\'ices  (e.g.  interactive  education)  in 
New  Zealand  but  the  social  costs  of  expensive  business 
failures  may  well  fall  on  the  consumer.  Direct  social  costs 
iire  already  being  borne  through  the  rebalancing  of 
telecommunications  tariffs  and  unemployment r  The  point 
is  that  convergence'  offers  opportunities  but  that  does  not 
always  translate  into  economic  growth  or  an  equitable 
distribution  of  wealth. 

The  traditional  distinction  between  carriage  and  content  is 
becoming  increasingly  difficult  to  maintam.  The  range  of 
business  activities  in  which  New  Zealand's  major  players 
;u-c  involved  is  evidence  of  this.  Attempts  by  Australian 
legislators  to  maintain  this  distinction  will  come  under 
increasing  pressure  from  indusir>'  in  the  future.  A  similar 
comment  can  be  made  about  'technologically- neutral' 
legislation  such  as  the  Broadcasting  Services  Act  in 
Australia.  It  is  fine  in  principle  but  the  reality  of  the 
market  provides  for  unpredictable  outcomes  for  policy 
(e.g.  the  possible  delivery  of  Pay  TV  in  Australia  by 
MDS). 

Finally,  the  refomi  process  in  New  Zealano  is  likely  to 
give  added  impetus  to  the  reform  agenda  in  Australia. 
(Ownership  patterns  which  have  already  evolved  in  New 
Zx!aland  favour  the  prosi)eci  of  international  companies 
using  New  Zealand  as  a  launching  pad  into  the  Australian 
market  (53).  The  New  Zealand  and  Australia  Free  Trade 
Agreen^ent  (NAIH'A)  is  another  vehicle  for  fostering 
change  in  Australia.  Cross- ownership  patterns  between 
Australia  and  New  Zealand  could  well  intensify  with  the 
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further  liberalisation  of  the  Australian  market  and  the  need 
for  greater  market  reach  to  meet  the  costs  i)f  new- 
tec  hi  o  ogy, 

6.  CONCLUSION 

This  paper  has  looked  at  the  political  meaning  of  • 
'convergence'  and  applied  that  to  current  policy  changes  in 
Australia  and  New  Zealand,  Both  countries  have 
differences  in  their  regulatory  approaches  to 
'convergence'.  The  New  Zealand  experience  confirms 
that  a  reliance  on  deregulation  and  competition  does  not 
necessarily  solve  regulatory  and  policy  problems.  The 
issue  of  linking  technology  to  economic  growth  still  needs 
to  be  resolved. 

New  Zealand's  experience  does  provide  Australia  with  an 
insight  into  emerging  patterns  within  the  information 
industry  encouraged  by  a  largely  unregulated  environment. 
With  a  better  understanding  of  these  patterns,  more 
informed  policy-making  may  be  possible. 
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Abstract 

The  convergence  of  computing  and  communications  towards  digital  technology  and  the  deregulation  of 
telecommunications  are  affecting  a  convergence  of  Industry  orientation  and  structures.  Australia  is  set  to  exploit 

the  current  complex  and  multi-faceted  convergence  of  computing  and  communications  In  the  pursuit  of  IT 
Industry  development.  This  paper  explores  the  conditions  underlying  this  process,  examines  the  mechanics  and 

details  of  its  unfolding  to  date,  and  assess  the  likelihood  of  its  success  as  an  industrial  development  policy. 


Introduction 

For  the  purposes  of  examining  the  way  in  which 
Australia  is  attempting,  more  or  less  consciously, 
to  harness  the  forces  of  convergence  to  further  IT 
Industry  development  this  paper  will  focus  on  Just 
two  aspects  of  the  multl- faceted  concept  of 
convergence.  Namely,  the  technological  and 
structural  convergence  of  the  computing  and 
communications  industries. 

For  many  years  telecommunications  was 
dependent  on  a  relatively  stable  electro- mechanical 
technology,  but  recenOy  this  has  been  replaced  by 
a  semiconductor  technology  base  that  has  brought 
the  industry  close  to  the  cutting-edge  of  scientific 
and  technological  development.  Among  the  most 
important  aspects  of  this  technological  convergence 
of  communications  and  computing  are  the 
commoditisation  of  hardware  and  an  increasing 
dependence  on  software  for  product  and  service 
diflerentiatlon  and  competitive  advantage. 

The  deregulation  of  telecommunications  markets  is 
also  bringing  profound  changes.  Not  only  are 
carriers  feeing  competition  from  other  carriers  and 
value-added  network  services  suppliers,  but  the 
enterprises  in  the  carriers'  supplier  chain  are  also 
facing  new  competitive  forces.  There  is  an  opening 
global  market  for  communications  equipment  and 
the  software  that  supports  emerging  network 
services.  These  changes  are  precipitating  a 
fundamental  reformation  of  industry  structure. 

While  communications  carriers  were  organised  as 
national  monopoly  PTTs,  their  suppliers  tended  to 
be  domestically  operating  and  oriented  enterprises. 
The  forces  of  change  are  now  pushing  carrier's  and 
their  suppliers  towards  a  global  restructuring. 
Communications  is  evolving  towards  the 
transnational  type  of  globalise  industry  structure 
that  has  been  characteristic  ol  the  computer 
industry  for  many  years. 

To  further  the  development  of  the  information 
industries  it  will  be  essential  to  keep  these  aspects 
of  convergence  fn  mind,  and  to  seek  to  exploit  the 
emerging  synergies  that  result  from  the 
technological  and  structural  convergence  of 
computing  and  communications. 

This  paper  will  briefly  examine  the  information 
industries  in  Australia  in  order  to  identify  areas  of 
potential  synergy  and  to  set  the  scene  for  a  review 
of  the  IT  industrial  policy  context  in  which 
convergence  might  be  exploited. 


Australian  IT  Industiy  Capability  and 
Performance 

The  history  of  the  computer  hardware  industry  in 
Australia  could  be  said  to  be  one  of  lost 
opportunity.  From  an  early  post  World  War  II 
technical  lead  in  computing  (1)  Australia  quickly 
drifted  to  a  dependence  on  imported  hardware.  The 
relative  strength  that  Australia  enjoys  in  computer 
software  and  services  evolved,  in  part,  out  of  a 
demand  to  customise  solutions  for  the  imported 
hardware  base.  It  is  only  recently  that  computer 
hardware  manufacturing,  largely  Personal 
Computer  (PC)  assembly,  has  (re)emerged  in 
Australia. 

The  computer  software  and  services  industry,  in 
contrast,  has  developed  a  relatively  hl^  level  of 
expertise  and  a  significant  export  compeUUve 
presence  (2).  Areas  of  market  strength  exist  in 
mining  related  software,  insurance  and  other 
services  related  software  and  in  a  wide  range  of 
computer  services  activities.  It  is  the  historical 
strength  in  customisation  that  sUU  undei-pins  the 
industry.  Hence  the  larger  indigenous  software  and 
services  companies  in  Australia  tend  to  be  services 
suppliers,  rather  than  specialist  packaged  software 
suppliers. 

In  telecommunications  the  focus  of  Australian 
carriers  has  historically  been  domestic*  although 
over  recent  years  they  nave  increasingly  become 
involved  in  export  activities.  The  communications 
equipment  industry  in  Australia,  through  the 
impact  of  implicit  and  explicit  procurement  policies 
and  the  exacting  demands  of  Telecom  Australia, 
has  developed  a  significant  capability  and 
presence. 

The  IT  industries  in  Australia  are  dominated  by  the 
major  transnaUonals  operating  world-wide.  Of  the 
Top  20  IT  companies  (ranked  by  sales  revenue)  in 
Australia  in  1991  only  6  were  indigenous 
enterprises.  Of  these,  Telecom  (rank  5)  is  the 
largest  and  only  communications  sector  company 
represented.  Exicom  (rank  22)  is  the  largest  of  the 
indigenous  communications  equipment  companies. 
Computer  Power  (rank  7),  Paxus  (rank  10)  and 
Fern  tree  (rank  equal  12)  reflect  the  relative 
strength  of  indigenous  software  and  services 
enterprises,  and  Tech  Pacific  (rank  15),  which  was 
formerly  Imagineerlng,  and  the  recently  collapsed 
Hi  Soft  (rank  1 9)  are  the  indigenous  players  in  the 
distribution  sector  (3). 
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Table  1. 

Australasian  IT  Top  20  by  Sales.  1991  ($Am) 


Company  Sales 


IBM 

1460.0 

Alcatel 

597.0 

Digital 

482.2 

Ericsson 

450.0* 

Telecom 

435.0* 

Unisys 

331.8 

Computer  Power 

312.0 

Siemens 

250.6 

Fujitsu 

250.0 

Paxus  Corp. 
NCR  (AustJ 

240.4 

240.0 

220.0* 

Hewlett-Packard 

220.0* 

Apple 

208.0* 

Tech  Paciilc 

200.0* 

Xerox  (Aust) 

200.0* 

Wang 

195.0* 

BuUHN 

190.0* 

Hi  Soft 

180.0 

ICL 

158.6 

•  EsUmated. 

Source:  Today's  Computers,  1992. 


The  recent  economic  recession  has  had  a 
significant  impact  on  the  IT  industries  in  Australia. 
During  1991-92  they  experienced  a  declining 
market  for  the  first  time.  The  combined  sales  of  the 
Top  50  IT  companies  in  Australia  and  New  Zealand 
for  1991  was  some  10%  down  on  1990.  Sixty  per 
cent  of  the  fall  is  attributable  to  the  poor 
performance  of  IBM  alone  (4).  The  other 
multinational  majors  account  for  the  bulk  of  the 
remaining  decline. 

While  the  multinationals  continue  to  dominate, 
Australian  companies  are  playing  an  increasing 
role.  The  13  indigenous  companies  in  the  1991  IT 
Top  50  increased  their  share  of  Top  50  sales 
revenues  by  29%,  from  $A  1.4  billion  to  $A  1.8 
billion,  over  the  previous  year  (5). 

In  software  and  services  leading  indigenous  players 
Computer  Power  and  Paxus  both  managed  a 
modest  Increase  in  revenue  during  1991,  mainly  by 
concentrating  on  export  sales  and  big  ticket 
contracts  (6).  Other  strong  performances  were 
recorded  by  indigenous  companies  just  outside  the 
IT  Top  20,  such  as  BHP-IT,  Andersen  Consulting 
and  Computer  Sciences  of  Australia  (CSA). 

BHP-IT  is  among  the  industry's  fastest  growing 
companies  with  a  sales  revenue  increase  between 
1990  and  1991  of  163%  from  $A41  million  to  $A 
108  million.  Andersen  ConsuIUng.  an  Australian 
management  buy  out  of  the  IT  consulting  part  of 
the  Arthur  Andersen  business  in  Australia,  has 
increased  its  sales  revenue  20%  from  $A  100 
million  to  approximately  $A  120  million  over  the 
same  period  (7). 

Telecommunication  equipment  sales  are  also 
dominated  by  the  major  multinationals  operating  in 
Uie  industry  globally.  These  include:  Alcatel. 
Ericsson.  Siemens.  Fujitsu.  NEC.  Philips  and 
Northern  Telecom  (NorTel).  Most  have  some 
manufacturing  presence  in  Australia  (8). 


Alcatel  has  recently  performed  well,  rasing 
Australian  sales  revenue  by  24%  from  $A  448 
million  to  $A  554  million  between  1990  and  1991. 
Alcatel  has  recently  completed  construction  of  new 
factory  facilities  for  the  production  of  digital 
exchanges,  it  has  been  heavily  involved  in  supply 
for  the  construction  of  the  Tasman  2  submarine 
fibre  link  between  Australia  and  New  Zealand,  and 
is  now  gearing  up  production  for  the  PacRim  E^st 
fibre  cable's  southern  link  (9).  Ericsson  also 
remains  strong,  although  suffering  a  decline  In 
revenues  during  1991. 

The  recession  has  had  greater  effect  on 
manufacturers  targeting  the  customer  premises 
equipment  (CPE)  end  ol  the  market,  with  reversals 
for  GPT  (GEC  Plessey  Telecommunications),  NEC 
and  Fujitsu.  All  have  suffered  declining  sales 
revenues  since  1990. 

GPT  has  been  shedding  staff  from  manufacturing 
and  R&D  activities.  The  PABX  and  Small  Business 
Systems  subsidiary  arm  of  NEC  is  also  suffering 
cuts,  while  the  Fujitsu-Telecom  joint  venture. 
Information  Switcning  Technologies,  has 
abandoned  its  R&D  activities,  which  were  aimed  at 
the  development  of  peripheral  equipment  for  PABX 
installaUons  (10). 

The  indigenous  companies  have  also  felt  the  effects 
of  the  recession,  with  sales  revenue  falls  during 
1991.  CPE  manufacturer  Exicom  has  recently 
declared  losses  equivalent  to  more  than  10%  of 
sales  revenue.  Scitec  Communications  has  seen  its 
export  revenue  halved,  and  Datacraft  reports  a 
weak  Asian  market,  but  is  still  managing  to  expand 
slowly. 


Trade  Perfonnance 

One  key  indicator  of  the  competitiveness  of  an 
industry,  the  success  of  export  promotion  policies 
and  locatlonal  incentives  in  the  globalising 
economy,  is  trade  performance. 

Over  the  decade  from  1980-81  to  1990-91  the 
computer  hardware  import/ export  ratio  began  to 
decline  in  the  mid-1980s.  Exports/imports  per  cent 
has  increased  from  7.5  in  1980-81  to  19  in  1990- 
9 1 .  Nevertheless,  the  hardware  trade  deficit 
continued  to  increase  in  dollar  terms  until  the 
current  recession.  The  annual  hardware  trade 
deficit  is  now  approximately  $A  2.4  billion. 


Tabic  2. 

Computing  Equipment  Imports  and  Exports, 
1980-81  to  1990-91  ($Am) 


Year 

Exports 

Imports 

1980-81 

35.47 

474.8 

1981-82 

55.02 

517.4 

1982-83 

65.24 

618.0 

1983-84 

87.28 

871.0 

1984-85 

130.8 

1332 

1985-86 

184.6 

1781 

1986-87 

351.3 

2169 

1987-88 

381.8 

2232 

1988-89 

365.7 

2860 

1989-90 

499.0 

3092 

1990-91 

574.6 

2980 

Source:  The  Australian  Bureau  of  Statistics. 
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There  are  enormous  dliflcultles  of  categorisation 
and  definition  involved  in  developing  computer 
software  and  services  trade  figures.  So  much  so 
that  the  exercise  is  of  limited  value.  In  so  far  as  one 
can  make  anything  of  the  statisUcs  it  seems  that 
software  and  services  exports  have  grown  strongly 
since  the  mid-1980s.  Federal  government  figures 
suggest  an  increase  in  exports  from  around  $A  20 
milUon  to  more  than  $A  400  million  in  1991-92. 


Table  3. 

Computer  Software  Imports  and  Exports » 
1980-81  to  1991-92  ($Am) 


Year 

Exports 

Imports  *- 

1980-81 

5.5 

1981-82 

8.3 

1982-83 

11.8 

1983-84 

10.6* 

17.4 

1984-85 

23.2* 

57.2 

1985-86 

47.6* 

92.1 

1986-87 

101.3* 

128.2 

1987-88 

180# 

133.9 

1988-89 

225# 

170.2 

1989-90 

266# 

239.7 

1990-91 

340# 

256.4 

1991-92 

450# 

309.8 

*  Department  of  Industry  Technology  and 
Commerce. 

#  The  Australian  Trade  Commission. 
+  The  Australian  Bureau  of  Statistics. 


Telecommunications  equipment  exports  rose  from 
$A  31  million  in  1980-81  to  $A216  miUion  in 
1990-91;  an  increase  of  some  700%  over  the 
decade  (11).  While  the  increase  in  exports  has  been 
impressive^  imports  have  also  grown  rapidly. 
Imports  rose  from  $A  1 1 1  million  in  1980-81  to 
Just  over  $A  600  million  in  1991-92.  Even  though 
there  has  been  a  very  considerable  deficit  In 
telecommunications  equipment  trade  over  the  last 
decade*  some  comfort  can  be  taken  from  the  trend 
import/ export  ratio.  Exports /imports  per  cent  has 
increased  from  18  in  1981-82  to  44  in  1990-91. 


Table  4, 

Telecommunication  Equipment  Imports  & 
Exports.  1980-81  to  1991-92  ($Am) 


Year 

Exports 

Imports 

1980-81 

31.39 

111.0 

1981-82 

31.37 

175.9 

1982-83 

62.92 

194.3 

1983-84 

39.44 

211.0 

1984-85 

46.34 

324.0 

1985-86 

53.95 

426.6 

1986-87 

56.95 

496.1 

1987-88 

66.86 

484.7 

1988-89 

89.63 

528.5 

1989-90 

153.5 

602.2 

1990-91 

216.3 

489.8 

1991-92 

198.4 

604.3 

Source:  The  Australian  Bureau  of  Statistics. 


ERIC 


The  recent  trade  performance  of  Australian 
Information  Industries  Association  (AIIA)  members 
is  indicative  of  the  health  of  the  IT  industries  in 
Australia.  Both  exports  as  a  percentage  of  revenue 
and  exports  as  a  percentage  of  imports  have 
increased  steadily  since  the  mid-1980s  (12). 


Table  5. 

AIIA  Member  Company  Performance  Indicators 


Year 

Exports  as  a 

%  of  Revenue 

Exports /imports 
per  cent 

1986 

1.1 

7.6 

1990 

2.9 

18.9 

1991 

4.5 

29.3 

1992 

6.2 

52.8 

Source:  The  Australian  Information  Industries 
Association,  1992. 


In  1987-88  Australia  had  an  IT  current  account 
deficit  of  more  than  $A  4  billion  when  the  market 
was  worth  around  $A  8.5  billion.  In  the  last  year, 
with  the  national  market  now  worth  around  $A 
1 1 .5  billion,  Australia's  current  account  deficit  has 
fallen  to  $A  3.5  billion  (13).  One  can  hardly  be 
complacent  about  such  a  level  of  import 
penetration,  and  one  must  also  consider  the  effects 
of  the  recession  on  these  figures,  but  overall  the 
Australian  IT  industry  shows  some  encouraging 
signs  of  competitiveness. 


The  Industrial  Policy  Context 

Industrial  policy  in  the  OECD  countries  over  recent 
years  has  been  shaped  as  a  response  to  a  common 
set  of  economic  challenges  and  pressures  (14).  The 
fundamental  policy  shilt  since  the  late  1970s  has 
been  away  from  defending  mature  industries, 
towards  promoting  newer,  more  promising 
industries.  Notwithstanding  a  much  more  free 
market  approach  in  English  speaking  than  in  non- 
English  speaking  countries,  most  OECD  countries 
are  now  focusing  on  removing  impediments  to 
competitiveness,  shifting  from  a  defended  to  a 
competitive  environment,  regulatory  reform  and 
micro -economic  reform  aimed  at  reducing 
enterprise  costs  (15). 

Much  greater  attention  is  being  paid  to  innovation 
as  a  determining  infiuence  on  competitive 
advantage.  Indeed  R&D  is  a  target  of  incentives  in 
most  OECD  countries.  Virtually  all  OECD  countries 
have  identified  IT.  biotechnology  and  new  materials 
as  key  enabling  technologies  worthy  of  special 
support  in  the  pre-compelitive  research  and 
commercialisation  stages  (16).  Greater  focus  is  also 
being  placed  on  investment  in  human  capital;  on 
education,  training  and  life  long  skills  formation. 

The  switch  to  "competitiveness"  policies  has  been 
provoked,  in  part,  by  an  observed  change  in  the 
correlates  of  investment  and  emplojonent. 
Enterprise  size  and  industry  sector  are  no  longer 
indicators  of  a  firm's  ability  to  invest,  and  thereby 
create  emplojonent  and  growth.  In  the  context  of 
the  evolving  capital  market  the  critical  factor 
governing  the  rate  on  investment  is  now  the 
performance  and  profitability  of  enterprises  in  their 
own  markets.  Irrespective  orsize(17). 
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In  Australia  the  Information  Industries  Strategy 
(IIS)  Is  the  major  policy  program  that  covers 
computer  and  communications  hardware,  software 
and  services  production.  It  aims  to  promote 
international  links  and  opportunities  through  the 
reduction  of  protection  and  regulation;  to  develop 
integrated  ejqport  strategies,  and  international 
alliances  in  R&D  and  marketing;  to  promote 
product  development  tJirough  incentives, 
innovation  and  international  agreements;  and  to 
create  competitive  advantage  through  investment 
in  resources  and  generic  technologies  (18). 

A  central  element  of  this  strategy  has  been  the 
Partnerships  for  Development  Program  (PfD).  Under 
the  program  transnational  corporations  fTNCs) 
enter  into  agreements  with  the  government 
regarding  their  levels  of  R&D  and  exports  in 
exchange  for  a  commitment  from  governments  to 
continue  the  development  of  industry 
infrastructure,  especially  skills,  and  exemption 
from  obligations  under  the  civil  offsets  program. 
The  aim  is  to  encourage  the  transnationals  to 
expand  their  long  term  operations  in  Australia  (19). 

All  companies  with  government  IT  sales  exceeding 
$A  40  million  annually  are  required  to  participate. 
Suppliers  with  government  sales  between  $A  10 
million  and  $A  40  million  per  annum  are  required 
to  enter  Fixed  Term  Agreements,  which  involve 
spending  15%  of  their  projected  government  sales 
revenue  on  industry  development  activities  -  such 
as  those  recognised  in  the  partnerships  scheme. 

The  early  members  of  the  partnerships  scheme 
were  predominantly  computer  hardware 
manufacturers,  but  the  locus  has  recently  widened 
to  include  communications  and  software.  Members 
now  include;  LM  Ericsson.  NorTel  (Northern 
Telecom),  NEC,  Fujitsu.  Siemens -Nixdorf,  GPT  and 
Microsoft. 


Table  6. 

Company  Airaual  Commitments  under  the 
Partnerships  Scheme,  as  at  June  1992  ($Am) 


Company 

Exports 

R&D 

By 

Bull  HN 

34 

8 

1994 

HP 

89 

17 

1995 

Apple 

84 

13 

1994 

Digital 

100 

25 

1992 

Wang 

11 

1995 

Cincom 

2 

1 

1992 

IBM 

340 

75 

1993 

Sun 

68 

10 

1995 

Unisys 

45 

14 

1994 

Siemens 

9 

4 

1995 

ICL 

28 

10 

1995 

Pyramid 

12 

1 

1995 

GPT 

12 

4 

1996 

NEC 

185 

40 

1996 

Microsoft 

20 

5 

1996 

NoiTel 

27 

5 

1996 

Ericsson 

156 

30 

1996 

Tandem 

36 

9 

1996 

Amdahl 

37 

7 

1996 

Oracle 

13 

4 

1997 

Fujitsu 

126 

26 

1997 

Source:  Department  of  Industry  Icclinology  & 
Commerce. 


SimiLur  aims  underlie  tlic  Industry  Development 
Arrangements  (lOAs)  for  the  CPE  manufacluring 
sector  (20).  The  IDAs  have  experienced  only  a  very 


mixed  success  in  promoting  manufacturing  activity 
and  export,  but  it  is  important  to  see  the  IDAs  as  a 
transitional  scheme  that  seeks  to  provide  the 
environment  for  a  more  orderly  restructuring  of  the 
CPE  industry  (21).  In  a  sense  the  partnerships 
scheme  is  also  transitional.  It  alms  to  create  the 
environment  for  the  location  of  globally  strategic 
production  in  Australia  by  the  leading 
tansnationals. 

It  seems  likely  that  long-term  partnership  style 
agreements  will  be  the  basis  of  Australia's 
Information  Industries  Strategy  for  some  time  to 
come. 


Is  the  Australian  Information  Industries 
Strategy  the  Right  One? 

To  be  successful  industrial  policy  must  affect 
corporate  decision -making.  So  it  is  essential  to 
know  where,  and  under  wroat  strategic  orientation 
decisions  are  made. 

Until  recently  telecommunications  had  been 
characterised  by  nationally  based  monopoly 
carriers  that  were  required  to,  or  simply  chose  to 
favour  local  equipment  suppliers.  This  resulted  in 
the  development  of  an  industry  structure  that  was 
characteristically  multidomestic. 

The  deregulation  of  telecommunication  services  has 
begun  to  break  down  the  conditions  under  which 
the  purchasing  arrangements  of  national  carriers 
are  subject  to  imposea  or  de  facto  government 
control.  Tills  is  opening  up  the  communication 
equipment  market.  The  emergence  of  a  global 
market  is  propelling  the  communications  industry 
along  the  path  of  conversion  from  a 
characteristically  multidomestic  structure  towards 
the  characteristically  transnational  structure  that 
the  computer  industry  exhibits. 

In  a  multidomestically  structured  industiy 
companies  operate  within  national  boundaries, 
with  a  national  focus  and  with  a  relatively  high 
level  of  national  autonomy.  In  a  transnationally 
structured  industry  a  company  is  a  global  system 
in  which  subsidiaries  are  inter-dependent,  co- 
ordination is  centralised,  and  actions  globally 
strategic. 

The  emerging  transnational  structure  allows  the 
development  of  centres  of  excellence  anywhere 
throughout  the  global  corporate  network.  This 
means  that  rather  than  being  the  site  of  a  number 
of  nationally  oriented  multidomestic  production  or 
distribution  establishments,  Australia  must 
become  the  regionally  or  globally  strategic  siting  of 
one  or  more  ofthe  core  activities  of  transnationals. 

OECD  analysts  have  summarized  the  situation  as 
follows.  The  relative  decline  of  the  traditional 
multinational  company  (MNC)  form  is  generating  a 
new  environment  lor  governments  in  which  their 
relations  with,  and  means  of  action  vis-a-vis  both 
their  own  major  industrial  enterprises  and  the 
foreign  ones  they  host  may  change  in  nature,  and 
may  in  some  respects  converge  (In  new  forms  of 
partnerships).  Particularly  efiected  will  be  national 
and  international  policies  aimed  at  encouraging 
R&D  (22). 

The  corporate  partnership  approach,  declining 
protection  and  intemationaUsation,  and  a  general 
focus  on  innovation,  education  and  strategic 
investment  in  Australia,  are  appropriate  In  the 
context  of  a  globalising  economy  ^t.  the  conceptual 
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level.  So  the  basic  elements  of  industrial  policy  are 
in  place:  but  does  it  work? 

Does  it  Work? 


Tabic  8, 

AustraUa's  Top  10  IT  Exporters,  1991 

Company  Exports  ($Arn) 


In  1987  the  companies  now  party  to  the 
partnerships  scheme  exported  $A  190  million 
worth  of  goods  and  services  and  undertook  $A  63 
million  worth  of  R&D  in  Australia.  During  1991-92 
partners'  exports  reached  $A  513  million  and  R&D 
expenditure  $A  200  million.  This  year's  results 
exceed  targets  for  exports  by  14%  and  R&D 
expenditure  by  12%  (23). 


Table  7. 

PeifoTmance  of  Partnership  Companies,  1990 
($Am) 


Sector 

Exports 

RSlD 

Hardware 

334.2 

71.7 

Software 

146.2 

123.2 

Services 

31.6 

5.5 

Tech  Support 

18.0 

3.3 

Total 

512 

200 

Source:  Department  of  Industry  Technology  & 
Commerce. 


As  well  as  promoting  export  and  R&D  activity  in 
Australia  the  partnership  scheme  seeks  to  integrate 
the  indigenous  industry  into  global  market 
structures.  At  the  end  of  the  financial  year  1990-91 
there  were  131  local  companies  supplying 
partnership  companies.  Of  these.  6  were  supplying 
PCBs.  57  components.  8  cables,  1 7  services,  and 
43  were  supplying  other  requirements.  There  were 
4  Joint- ventures.  In  addition  there  were  1 16  local 
companies  undertaking  R&D  for  partnership 
companies  -  7  in  relation  to  hardware  and  109  in 
relation  to  software  -  and  9 1  local  companies  had 
had  exports  facilitated  by  partner  companies.  Nine 
local  companies  were  receiving  venture  capital  (24). 

Of  the  21  partner  companies  during  1990-91.  6 
contracted  out  R&D  in  relation  to  hardware.  15  in 
relation  to  software  and  6  contracted 
manufacturing  out.  Sixteen  of  the  partner 
companies  were  involved  in  export  facilitation  for 
local  companies  (25). 

These  figures  suggest  that  there  Is  a  growing  level 
of  Interaction.  Integration  and  Inter-dependence 
between  transnational  and  Indigenous  companies 
in  the  Australian  FT  Industries.  There  Is  prima  facia 
evidence  that  Indigenous  Australian  companies  are 
being  integrated  into  the  global  operations  of  the 
transnationals  and  thus  into  global  markets,  and 
that  the  transnationals  are  extending  both  their 
activity  in  Australia  and  their  involvement  with 
Australian  IT  Industry  players. 

Notwithstanding  the  dominance  of  IBM  in  the 
Australian  industry,  export  figures  do  not  suggest 
the  development  of  undue  dependence.  Five 
indigenous  companies  appear  among  Australia's 
Top  10  IT  exporters  during  1991.  compared  to  3  in 
the  Top  10  by  sales  revenue.  They  are:  Paxus  (rank 
2).  Computer  Power  (rank  4).  Andersen  Consulting 
(rank  5),  Datacraft  (rank  8)  and  Telecom  Australia 
(rank  10)  (26). 


IBM  317.0 

Paxus  Corp.  133.7 

Alcatel  60.0 

Computer  Power  50.0 

Andersen  Consulting  48.0 

Ericsson  40.0 

Fujitsu  32.0 

DatacraR  31.3 

Unisys  30.7 

Telecom  26.5 


Source:  Today's  Computers,  1992. 


There  are  two  aspects  to  the  1991  results  that  are 
particularly  encouraging.  First,  only  2  indigenous 
companies  ranked  in  the  1990  Top  10  IT  exporters 
compared  to  5  in  1991  (27).  Second,  the  Top  10  IT 
exporters  earned  a  total  of  more  than  $A  700 
million  in  1991  compared  to  only  $A  450  million  in 
1990  (28). 

What  is  also  encouraging  is  the  way  In  which 
recent  ventures  are  playing  to  the  relative  strengths 
of  Australia's  IT  industries.  Namely,  software  and 
communications  equipment. 

Paxus  Corp,  with  softwsire  and  services  export  sales 
of  almost  $A  134  million  in  1991,  now  claim  to  be 
the  world's  largest  supplier  of  applications  software 
to  tne  insurance  Industry  outside  the  USA  In 
communications  Datacraft  continue  to  develop 
export  markets,  especially  in  Asia.  Exports 
accounted  for  some  38%  of  Datacraft's  sales 
revenue  In  1991  (29). 

Most  encouraging  of  all  Is  that  there  are  signs  that 
ventures  are  emerging  in  Australia  which  seek  to 
exploit  the  synergies  that  the  technological 
convergence  of  computing  and  communications 
offers. 

In  1991  Fujitsu  Australia,  which  doubled  its 
exports  between  1990  and  1991,  released  the 
AIM/Bridge  software  product  developed  at  its 
Australian  Software  Centre.  The  Fujitsu  centre  In 
Australia  was  set  up  for  the  specific  purpose  of 
developing  communications  and  connectivity 
software  lor  sale  world-wide  (30). 
Bull  HN  also  focuses  on  communications  related 
software  development  in  Australia,  Including  the 
Joint  development  of  "Transerve"  with  Telecom 
Australia  (31). 

Digital  has  a  Network  and  Communications  R&D 
centre  on  the  campus  of  Bond  University  where  it 
is  undertaking  Joint  development.  As  the  prime 
contractor  for  the  new  carrier  Optus 
Communications  Digital  will  be  undertaking  the 
development  of  Optus's  Operational  Support 
Systems  (OSS)  In  conjunction  with  Computer 
Sciences  of  Australia,  Computer  Power,  IBM  and 
Whitesmiths  in  a  project  expected  to  be  worth  a 
billion  dollars  over  the  next  ten  years.  Digital  will 
be  establishing  a  global  OSS  Support  and 
Development  Centre  in  Australia,  and  has 
committed  Its  marketing  resources  to  selling  the 
systems  produced  world-wide  (32). 
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Similarly,  the  Australian  Centre  for  Unisys 
Software  (ACUS)  has  become  the  international 
home  for  Unlsys's  R&D  work  for  data 
communications  products  conforming  to  Open 
Systems  Interconnection  (OSI)  standards  (33). 

These  and  other  ventures  reveal  a  focus  on  the 
exploitation  of  possible  synergies  arising  from  the 
convergence  of  computing  and  communications, 
and  a  aetermination  to  build  on  Australia's  relative 
strengths  In  comjnuni cation  equipment 
manufacturing  and  software  and  services. 


Stunxnary  and  Conclusions 

There  is  support  at  the  analvtical  level  for  the 
partnership  approach  to  industrial  policy  which  the 
Australian  government  is  pursuing  in  the 
Information  Industry  Strategy.  Bringing 
communications  and  computing  into  a  single 
partnerships  scheme,  a  single  industrial  policy 
program  for  the  information  industries,  is  an 
essential  aspect  of  managing  the  convergence  of 
computing  and  communications,  and  ofattemptlng 
to  maximise  the  potential  synergies  between  the 
sectors  of  the  IT  Industries  In  which  Australia  has 
some  competitive  strengths. 

There  is  also  prima  facia  evidence  that  the 
approach  is  beginning  to  work.  Australia  is 
relatively  well  placed  to  exploit  the  focus  of  the 
technological  convergence  of  computing  and 
communications  In  communications  equipment 
and  software,  and  there  is  some  evidence  that 
enterprises,  both  transnational  and  indigenous,  are 
tc^.  Jiing  to  do  so.  There  are,  nevertheless,  some 
points  of  fragility  in  the  present  situation  in 
Australia. 

One  Imimedlate  problem  is  to  manage  the  transition 
that  the  comimunicatlons  sector  of  the  industry  is 
experiencing,  and  to  maintain  a  relatively  strong 
communications  equipment  manufacturing  base  in 
Australia  during  the  industry's  transformation. 

It  Is  not  yet  clear  that  the  industry  development 
plans  that  the  duopoly  carriers  have  undertaken  as 
a  condition  of  their  licence  can  be  effectively 
implemented.  It  may  have  been  better,  and  may  yet 
prove  necessary  to  bring  the  carriers  Into  a 
corporate  partnership  scheme  rather  than  relying 
on  a  regulatory  approach  that  is  somewhat 
anomalous  in  the  context  of  deregulation.  Clearly 
some  other  arrangement  will  have  to  be  in  place 
before  the  end  of  the  carrier  duopoly  period  In 
1997. 

Another  concern  is  the  extent  of  Australla*s 
dependence  engendered  by  such  an  industrial 
policy  approach.  IBM's  exports  account  for  around 
half  Australia's  total  computer  hardware  exports, 
and  some  60%  of  the  partnerships  scheme's  export 
achievements.  IBM's  Australasian  IT  sales  in  199 1 
were  almost  two-and-a-half  times  those  of  its 
nearest  rival.  Alcatel.  IBM's  partnership 
commitments  end  in  1993.  and  they  clearly  have  a 
strong  bargaining  position  from  which  to  negotiate 
their  next  agreement  with  the  Australian 
government.  It  is  also  noticeable  that 
representatives  of  IBM  and  Alcatel  have  recently 
emerged  as  leaders  in  setting  the  IT  policy  agenda 
in  Australia.  Such  Indicators  of  dependence,  be 
they  statistical  or  participatory,  must  be  a  cause 
for  some  concern. 
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Finally,  one  must  always  be  concerned  with  the 
evolutlonaiy  adjustment  of  Industrial  policy 
strategies.  Where  have  we  come  from?  What  are  we 
doing  now?  Where  are  we  going?  These  are 
perermlal  questions. 

There  are  some  important  Issues  to  consider 
relating  to  industrial  policy  focus  and  enterprise 
size.  Analysts  suggest  that  profitability  is  becoming 
the  main  indicator  of  investment  performance.  No 
longer  are  enterprise  size  or  industry  sector  major 
correlates  of  Investment.  This  suggests  two  things. 

First,  sectoral  industrial  policies  should  be  phased 
out.  or.  perhaps,  harmonised  and  merged  into  an 
overall  "competitiveness"  strategy.  A  sectoral 
strategic  focus  on  IT.  biotechnolo^.  or  whatever 
else  may  not  be  appropriate  over  the  coming 
decade.  Second,  industrial  policies  that  focus  on 
enterprise  consolidation  and/or  working  with  the 
major  transnational  corporations,  as  IT  policies  in 
Australia  over  the  last  decade  have  tended  to  do. 
should  give  way  to  a  "competitiveness"  strategy  that 
works  with  competitive  players,  irrespective  of  their 
size. 

In  relation  to  the  broader  evolutionary  trajectory  of 
industrial  policy  the  current  trend  Is  relatively 
clear.  The  telecommunications  era  In  which  the 
regulated  monopoly  structure  focused  on  universal 

access  based  on  technology  as  the  facilitator  of 
universallsation  is  at  an  end.  The  micro- economic 
cost  of  communications  is  now  driving  consumer 
demands  for  competition.  Carriers  and  their 
suppliers  are  now  undergoing  the  painful 
transformation  from  a  technology  paradigm  to  a 
market  paradigm  (34).  This  is  the  context  in  which 
an  overall  *'competltlveness"  strategy  in  industrial 
policy  is  apposite. 

Where  to  next?  The  obvious  response  to  this 
question  is  that  we  are  entering  an  information  age. 
The  likely  overriding  customer  demand  in  such  a 
context  will  be  access  to  information,  Wliat  are  the 
implications  of  this  for  industrial  policy? 

In  an  interesting  series  of  articles  recently 
published  in  Telephony  (35)  it  was  suggested  that 
the  true  value  of  regulated  competition  has  not 
been  its  ability  to  Increase  technology,  or  even  in 
adding  efficiency  to  Industry,  but  rather  its  role  in 
forcing  the  telecommunications  industry  to  make 
the  transition  to  a  market  paradigm.  The  authors 
observed  that  hardware,  software  and  content  are 
becoming  so  Interwoven  that  the  artificial 
separation  of  those  industries  will  delay  a  country's 
entry  into  the  information  age,  and  its  ability  to 
compete  globally.  Continuing  to  separate 
information  (content)  from  the  Infrastructural 
technology  only  prolongs  the  old  technology 
paradigm  (36).  It  would  follow  that  some  broader 
convergence  of  industrial  policy  and  competition 
and  content  regulation  in  communications  must 
come. 

Put  into  this  wider  perspective  it  is  clear  that  the 
specific  aspects  of  convergence  that  have  been  the 
focus  of  this  paper  are  only  a  small  part  of  the 
overall  phenomenon  of  convergence.  At  this  stage 
one  can  see  only  the  broad  outlines  of  the  requisite 
regulatory,  institutional  and  policy  structures  for 
the  development  of  successful  inciustrial  policy  into 
the  next  century,  but  it  is  clear  that  harnessing 
convergence  will  be  a  key  factor. 
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HIGH  DEFINITION  TELEVISION: 
THE  KEY  TO  MULTIMEDIA  AND  BROADBAND  NETWORKS 
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1.  ABSTRACT 

HDTV  is  not  just  about  television!  Current  developments  and  definition  in  high 
definition  television  (HDTV)  and  its  relationship  to  alternative  applications  and  its 
relationship  to  the  various  delivery  media  will  change  forever  the  way  we 
communicate  in  the  U.S.  and  throughout  the  world.  This  will  not  be  "home 
television  entertainment"  as  we  know  it  but  a  much  broader,  image-based 
communication  medium.  In  fact,  HDTV  will  play  a  key  enabling  role  in  the 
development  of  multimedia  beyond  the  rudimentary  level  of  today  and  in  providing 
the  economic  backbone  for  the  development  of  a  world-wide  broadband  network. 


2.  INTRODUCTION 

Why  do  we  say  that  high  definition  television  (HDTV) 
is  not  just  about  television?  And  why  is  it  the  key  to 
multimedia  and  broadband  networks? 

We  all  know  that  HDTV  will  give  us  much  improved, 
motion  picture  quality  television  pictures  when  it  is 
widely  available  at  the  end  of  the  decade.  But  the 
process  through  which  HDTV  is  now  being  defined  in 
the  U.S.  includes  a  substantial  opening  up  to  allow 
inclusion  of  a  far  more  robust  digital,  image-oriented 
transmission  and  processing.  No  longer  will  the 
personal  computer  necessarily  be  a  separate  entity.  No 
longer  will  we  really  have  separate  telecommunication 
facilities  for  telephone,  television  and  computers.  In 
fact,  in  part  through  the  development  process  of  HDTV, 
these  three  entities  are  merging. 

The  entertainment,  business,  health,  education  and 
other  sectors  focused  upon  HDTV  will  provide  the 
large  application  base  by  which  multimedia  and 
broadband  networks  can  be  based.  Without  a  large, 
growing  application  base,  these  networks  cannot  be 
economically  justified  in  other  than  limited  situations. 

The  purpose  of  this  talk  is  not  to  wildly  toss  around 
"blue  sky"  ideas.  What  I  am  talking  about  is  something 
that  will  be  real  and  widely  used  by  the  end  of  this 
decade,  only  a  few  years  away. 


3.  DEVELOPMENTS 

Jules  Bellisio,  executive  director  of  the  Video  Systems 
and  Signal  Processing  Research  Department  at  Bellcore 
has  emphasized  that  the  so-called  television  receivers  of 
digital  HDTV  will  possess  capabilities  for  several 
applications  beyond  broadcast  television.  "What  we 
have  is  the  basis  for  a  multimedia  system."^ 

Martin  Hoffman  of  Digital  Equipment  Corp.  has  stated 
that  the  U.S.  FCC  will  soon  back  "technical  standards 
that  would  speed  a  merger  of  computer  and  TV 
technology,  making  possible  an  array  of  new  services...." 
He  said  he  expected  "a  number  of  common  technologies 
linking  computers  and  the  proposed  advanced  digital- 
broadcast  TV  signals,  including  high-speed  packet- 
switching  of  data,  special  identifiers  for  data  streams  to 
allow  computers  to  store  and  manipulate  images  and 
sound  ...."2 

Fundamentally,  what  is  occurring  now  is  the 
development  stage  of  a  new,  image-based 
communications  medium  which  some  people  call 
HDTV,  some  people  call  multimedia,  some  people  call 
video  telephone  and  other  people  are  not  sure  what  to 
call  it.  Conceptually,  the  motion  image  and  audio 
associated  with  today's  television  (and  for  that  matter 
motion  pictures)  is  merging  with  today's  personal 
computer  and  computer  networking  technologies  which 
are  merging  with  today's  telecommunications 
technologies  to  form  a  whole  new  way  of 
communicating  not  only  for  entertainment  but  for  all 
forms  of  communication. 
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Actions  principally  in  the  United  States,  but  also  a 
through  a  number  of  entities  in  several  other  countries 
such  as  Japan,  Taiwan,  South  Korea,  Singapore,  Canada 
and  the  Netherlands,  are  pushing  this  environment. 
The  U.S.  is  leading  the  way  with  Japan  and  the  other 
Asian  countries  likely  to  quickly  follow  and  the 
European  Community  more  slowly  recognizing  these 
developments. 

The  Driving  Forces 

What  is  the  driving  force  behind  this?  It's  really  two 
things.  One  is  the  current  strain  and  stress  of  having 
television,  computers  and  telecommunications  in 
separate  "baskets".  Today,  we  work  and  play  with  these 
tools  as  separate  things.  The  human  being  naturally 
likes  things  to.be  more  integrated  and  natural  so  that 
there  is  little  "work"  associated  with  receiving  and 
sending  information.  Before  now,  we  had  technological 
and  economic  as  well  as  artificial  barriers  to  making  it 
"easy". 

The  other  driving  force  is  the  tremendous  development 
^f  digital  technology  in  the  world  but  especially  the  U.S. 
Microprocessors  get  smaller  and  cheaper  and  more 
powerful  by  tremendous  amounts  every  year!  The 
human  interface  through  image  displays,  now  fairly 
bulky  and  expensive,  will  soon  become  far  better  with 
the  developments  of  large  and  small  solid  state  displays 
and  other  interface  mechanisms.  These  development 
allow  for  the  integration  of  all  these  communications 
forms  through  affordable,  digital  technology. 

Qpen>  Interoperable  Systems 

Another  element  of  the  current  developments  is  the 
push  for  open  systems  and  common  standards  to  allow 
the  hardware  to  interoperate  together,  no  matter  what 
the  application.  The  current  difficulty  of  operating 
personal  computers  with  an  entertainment  television, 
for  example,  will  be  no  more. 

A  necessary  component  of  this  openness  and 
interoperability  is  the  incorporation  of  headers  and 
descriptors  into  the  digital  data  streams  for  HDTV  and 
other  image  and  non-image  based  applications. 
Headers  and  descriptors  provide  a  periodic  and 
structured  labeling  of  the  digital  image  data  which 
allows  for  identification  of  the  types  and  components  of 
data  in  the  digital  data  stream  by  a  receiver/processor 
no  matter  what  type  of  network  is  employed.  This  will 
allow  processors  at  any  point  along  the  way  to  identify 
the  type  or  types  of  applications  represented  in  a  given 
data  stream  and  the  type  of  coding  and  other 
information  embedded  in  the  data  for  each  application. 


The  idea  is  that  an  entertainment  program  could  be 
transmitted  through,  the  same  telecom/computer 
network  that  a  game  or  video  conference  or  any  number 
of  new  applications.  The  receiver/processor  at  the 
receiver  end(s)  would  quickly  determine  the  type  of 
application  and  process  it  accordingly  to  decode  and 
display  the  signal. 

Standards 

There  is  a  great  deal  of  work  in  the  television  area 
focusing  on  international  standards  for  this  new 
medium. 

In  the  U.S.,  the  FCCs  Advisory  Committee  on 
Advanced  Television  Service  (ACATS)  is  close  to  its 
final  recommendations  to  the  FCC  regarding  over~the- 
air  transmission  of  HDTV.  A  significant  element  of  this 
recommendation  will  be  the  emphasis  on 
interoperability  (with  alternative  delivery  means  and 
with  alternative  applications),  scope  of  services  and 
features,  and  extensibility  (based  on  future 
developments).  These  three  parameters  are  three  out 
of  ten  evaluation  factors  employed  by  ACATS. 

The  Motion  Picture  Experts  Group  (MPEG)  of  the 
International  Organization  for  Standardization  (ISO)  is 
in  the  final  processes  of  developing  a  set  of 
international  standards  called  MPEG-2  which  will 
encompass  digital  motion  pictures/television  from 
today's  quality  levels  to  tomorrow's  HDTV.  There  is 
some  likelihood  that  this  standard  will  be  employed  in 
computer  processing  and  the  U.S.,  Japanese  and 
European  HDTV  standards. 

The  Society  of  Motion  Picture  and  Television  Engineers 
(SMPTE)  is  intensely  investigating  standards  for 
headers  and  descriptors  as  well  as  architectural 
approaches  to  digital  imaging. 

Networks 

There  is  a  tremendous  activity  today  regarding 
telecommunications/computer  networks  of  the  future. 
Substantial  world-wide  activity  is  under  way  today 
leading  to  standards  and  technology  for  broadband, 
packetized  networks  such  as  Broadband  Integrated 
Services  Digital  Network  (B-ISDN)  using  cell-based 
information  transfer.  Substantial,  politically-backed 
efforts  are  being  made  for  broadband,  packetized 
networks  such  as  the  U.S.  National  Research  And 
Education  Network  (NREN)  and  fiber-based  networks 
in  Japan.  There  is  growing  activity  in  the  U.S.  regarding 
the  development  of  a  whole,  new  information 
infrastructure,    especially   with    the    new  political 
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administration  entering  office  with  a  new  infrastructure 
program.  This  will  coalesce  by  the  end  of  the  90's  to  a 
new,  fungible  broad  band  networking  commodity 
available  to  all  at  a  reasonable  economic  price. 

toagg  Compression 

In  order  to  transmit,  process  and  store  high  quality 
images  in  an  image-based  communications 
environment,  a  substantial  amount  of  compression  must 
be  performed  for  both  still  and  motion  images.  A 
significant  number  of  companies  world-wide  are 
working  on  this  area  and  the  first  major  efforts  are 
being  solidified  through  the  MPEG-2  and  FCC 
Advanced  Television  efforts.  The  compression 
approaches  which  will  initially  be  employed  will 
generally  employ  discrete  cosine  transform  (DCT)  type 
compression  schemes.  Other  different  compression 
approaches  may  be  expected  in  the  future. 

The  result  of  this,  for  example,  will  be  to  allow  a  digital 
high  definition  television  image  of  movie  quality  to  be 
transmitted  over  the  same  transmission  channel  that  the 
moderate  resolution  entertainment  television  signal  of 
today.  Or  conversely,  allowing  multiple  television 
signals  be  transmitted  within  a  single  channel  of  today's 
television. 

Do  We  Want  This? 

Do  we  want  this?  It's  beginning  to  appear  that  people 
are  starved  for  this.  But  they  want  something  that  is  not 
a  hassle  and  easily  performs  many  functions.  As 
hardware  and  software  begin  arriving  into  people's 
offices,  homes  and  other  locations,  that  which  is 
economical  and  most  "usable"  will  become  what  people 
select  and  use. 

4.       THE  PROBABLE/POSSIBLE 

What  will  the  world  look  like  in  the  years  2000  to  2005 
(only  7  years  from  now)?  First,  most  of  our 
communications  will  be  over  broadband  digital 
packetized  networks.  Much  of  our  business 
communication  and  a  growing  amount  of  our  personal 
communication  will  be  image  based  -  both  moving  and 
still  images.  Television  sets  will  probably  be  component 
systems  (like  our  stereos  today)  containing  a  small  but 
powerful  digital  processor.  The  sets  will  incorporate 
our  video,  audio,  computer  and  telephone  systems. 
These  functions  will  be  tied  together  through  the  broad 
band  network.  Much  of  our  business  and  entertainment 
activity  will  be  interactive. 


In  the  entertainment  area,  we  will  see  the  advent  of 
movies/television  on  demand  at  movie  quality,  exotic 
new  interactive  games  (watch  Nintendo,  Microsoft  and 
others)  and  perhaps  interactive  movies.  We  will  see  the 
ability  for  the  viewer  to  control  the  individual  viewing 
angle  in  a  network  televised  sports  event.  We  will  see 
personalized  television  combining  a  broadcast  program 
with  personalized  viewer  information  to  create  a 
personalized  program  such  as  is  being  worked  on  by  the 
Personalized  Mass  Media  Corporation. 

In  the  interpersonal  communications  area,  both 
business  and  consumer,  we  will  have  high  quality  video 
telephones  (that  many  people  are  working  on)  and 
video  snapshots  and  database  albums  (like  Kodak 
Photo  CD  but  more). 

In  the  business  area,  we  will  see  video  databases  which 
include  text,  image  audio  and  maybe  other  information 
which  can  be  accessed  without  cumbersome  keyboards 
and  displayed  on  wall-sized  displays.  Companies  in 
Japan  and  the  U.S.  lead  the  way  here.  We  will  see  new 
architectures  to  control  the  movement  of  image-based 
data  within  a  corporation. 

In  the  education  area,  dynamic  image-based  multimedia 
learning  systems  which  might  employ  large,  networked 
multimedia  data  bases  will  come  into  being. 

In  the  health  area,  doctors  will  be  able  to  diagnose 
remotely  and  compare  image  and  other  data  with 
reference  data  from  around  the  world  in  making  a 
diagnoses. 

In  fact,  these  examples  are  only  a  small  fraction  of  what 
we  will  see  by  the  year  2000,  As  the  components  of  this 
image-based  communications  approach  begin  to  jell  in 
the  next  several  years,  more  intensive  thought  will  be 
put  to  applications.  The  result  will  be  applications  in 
place  in,  say,  ten  years  that  are  broadly  based  but  that 
no  one  today  has  thought  of, 

5.  CONCLUSIONS 

As  we  have  seen,  HDTV  is  not  just  about  television  but 
about  a  whole  new  communications  paradigm.  Two- 
way  image  communications  for  a  broad  number  of 
applications  will  be  inserting  itself  into  the  fabric  of  our 
lives.  Countries  of  the  Pacific  Basin  are  likely  to  the 
first  to  experience  this  because  of  the  leading  edge 
technologies  being  developed  in  North  America  and 
Asia.  The  Europe  will  follow  soon  thereafter. 
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This  is  particularly  important  to  the  people  of  the 
Pacific  Telecommunications  Conference  because  this 
new  paradigm  will  impact  this  conference  before  the 
end  of  this  decade  in  a  way  of  great  significance  because 
of  the  extraordinary  shift  in  the  human  capability  to 
communicate. 


^ "  HDTV  Experts  Offer  Outlooks  During  A  Vidcoconfcrcnce  On 
ThcTechnoIojgy".  HDTV  REPORT.  v2  no23,  November  U,  1992 
2  "FCX:  Expected  To  Back  Steps  To  Make  TV,  Computers 
Compatible".  Wall  Street  Journal  November  30, 1992 
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The  Current  Status  and  Future  Prospects 
uif  KDD's  International  ISDN  Service 
with  the  Focus  on  Typical  Application  Examples 

Syuji  Kanazawa 

Senior  Manager 
Marketing  and  Sales  Headquarters 
Kokusai  Kenshin  Denwa  Co.,  Ltd.  (KDD) 

ABSTRACT 

KDD  in  cooperation  with  AT&T  and  BT  launched  the  first  international  ISDN  service  in  the  world  on  June 
1, 1989. 

The  network  growth  since  the  inauguration  of  international  ISDN  service  includes  the  interconnection 
with  NTT's  domestic  INS-Net  and  the  overseas  expansion  to  fourteen  countries:  USA,  UK,  Singapore, 
Australia,  France,  Italy,  Germany,  Hong  Kong,  Belgium,  Spain,  the  Netherlands,  Sweden,  Switzerland 
and  Denmark  as  of  December  1992. 

Regarding  international  ISDN  applications,  the  use  of  videoconferencing  and  Group  4  facsimile  has  been 
steadily  increasing  in  every  business  category  while  still  picture  transmission  and  wide  bandwidth  audio 
transmission  have  been  also  put  into  use  mainly  by  the  press  and  broadcasting  businesses. 
This  paper  introduces  the  current  status  and  future  prospects  of  international  ISDN  applications  focusing 
on  such  1992  world  events  as  the  Albertville  Winter  Olympic  Games,  the  Munich  Summit  and  the 
Barcelona  Summer  Olympic  Games. 

The  information  in  the  paper  is  based  on  facts  and  studies  as  of  December  1992. 


1«     International  ISDN  Service  in  Japan 
1 . 1    Direct  Access  and  Switched  Access 

KDD's  international  ISDN  service  is  the  first 
international  service  to  offer  64Kbps  clear 
digital  channel  transmission  to  selected 
countries  in  the  dial-up  mode. 

The  international  ISDN  service  was  developed 
to  meet  the  needs  of  customers  for  cost- 
effective,  high  quality  digital  services. 

There  are  two  types  of  contract  for  the 
international  ISDN  Service. 

©Direct  access  contract  with  which  KDD 
installs  a  direct  subscriber  lie-line  to 
customer's  location. 


©Switched  access  contract  with  which  the 
domestic  INS  network  is  used  for  international 
access. 

KDD's  international  ISDN  offers  various 
services  as  follows: 

®64Kbps  circuit  switched  service 
©International  telephone  service 
©HI-BITLINKdnternational  leased  circuit 
service)  ^ 

®VENUS-P(International  packet-switched 
service) 

®VENUS-LP(International  high  speed  data 
transfer  service)  ^ 

(6)F-Port(International  store-and-forward 
facsimile  service) 

®Messavia(International  electronic  mailbox 
service) 

^Only  direct  access  customers  are 
accessible. 
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1.2  Network  structure 
1.2.1  Development  Stages 

ISDN  services  are  perceived  by  the  customer  as 
one  set  of  services  offered  over  a  common  access 
of  basic  or  primary  rate  interface.  However, 
the  traffic  of  each  service  may  actually  be  carried 
on  existing  separate  international  networks. 

(l)Stagel(TUPJ) 

The  stage  1  network  provides  end-to-end 
switched  64Kbit/s  unrestricted  connectivity,  and 
uses  the  CCITT  No.7  Telephone  User  Part  with 
J-bit  on  (TUP  J)  as  the  signalling  protocol  for 
interconnection  of  international  ISDN.  The 
TUP  J  between  KDD  and  its  partner  network 
providers  has  been  adopted  most  as  its  network 
interconnection  protocol.  This  type  of 
interconnections  may  remain  existed  until  such 
network  providers'  shift  to  using  ISUP. 

{2)Stage2(Q767  ISUP) 

In  order  to  provide  the  international  ISDN 
supplementary  services,  the  CCIIT  No.7  Q.767 
ISUP  signalling  protocol  is  used  as  the 
international  signalling  protocol. 

The  protocol  has  been  applied  to  the 
international  link  with  AT  &  T  since  March 
1992. 

1.2.2  Services 

The  international  ISDN  supplementary  services 
are  made  possible  only  by  the  implementation  of 
CCITT  No.7  Q.767  ISUP  on  the  international 
connections.  KDD  supports  the  following 
services. 

(l)Bearer  service: 
®64kbit/s  unrestricted  digital 
©3.1  kHz  audio 
©speech 


(2)  Supplementary  service: 
©CLIP/CLIR 
©Subaddressing 

©User  to  User  Signalling  Service  1 

(3)  In  addition,  the  following  user  information 
can  also  be  supported: 

©Low  layer  compatibility 
©High  layer  compatibility 

The  terminal  compatibility  information  above  if 
received  from  the  user  will  be  transported  end- 
to-end  by  the  network. 

1.3  Routing 

For  the  circuit  switched  digital  bearer  sc?rvice, 
both  dedicated  TUP  J  circuit  and  ISUP  circuit 
are  used  in  the  international  section.  Circuit 
switched  speech  (and  3.1  Khz  audio)  calls 
originated  or  terminated  at  ISDN  users  are 
carried  by  PSTN. 

1.4  International  Link 

The  table  1  shows  the  current  status  of 
international  links  for  ISDN.  Signalling  with 
U.K.  is  scheduled  to  be  changed  to  ISUP  in  1993. 

1.5  User-Network  Interface 

1.5.1  Local  Network  Structure 

Fig.  1  shows  KDD's  local  network  structure  for 
international  ISDN  in  Japan. 

Both  Basic  Rate  Interface  (BRI)  and  1.5Mbps 
Primary  Rate  Interface(PRI)  are  supported  by 
KDD's  ISDN.  The  ISDN  user-network 
interface  specifications  conform  to  the  TTC* 
standards,  which  are  completely  in  line  with  the 
CCITT  Recommendations. 
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Table  1    International  link 


Country 

Signalling 

Speed 

Country 

Signalling 

Speed 

Australia 

TUP  J 

64Kbps 

Netherlands 

TUP  J 

64Kbps 

Belgium 

TUP  J 

64Kbps 

Singapore 

TUP  J 

64Kbps 

France 

TUP  J 

64Kbps 

Spain 

TUP  J 

64Kbps 

Hong  Kong 

TUP  J 

64Kbps 

BT 

TUP  J 

64Kbps 

Italy 

TUP  J 

64Kbps 

AT&T 

ISUP 

64Kbps 

Sweden 

TUP  J 

64Kbps 

MCI 

TUP  J 

64Kbps 

Germany 

via  France 

64Kbps 

Switzerland 

TUP  J 

64Kbps 

Denmark 

TUP  J 

64Kbps 

New  Zealand 

TUP  J 

64Kbps 

In-band 


KDD 
NTT 


In-band 
and/or 
No.7 
ISUP 


Fig.  1    Local  Network  Structure  for  International  ISDN 


ISDN  switched  access  via  INS-Nel  (NTT's 
domestic  ISDN)  is  made  available  by  the 
interconnection  between  KDD's  international 
ISDN  and  NTT's  national  ISDN  with  TTC- 
standard  ISUP  circuits. 

TTC  :  Telecommunication  Technical 
Committee  is  a  Japanese  entity  for 
standardization  of  telecommunication. 

1.5.2  Numbering  Structure 

E.  163/164  number  starting  with  "81"  as  the 
country  code  of  Japan  is  assigned  to  Japanese 
ISDN  customer,  though  the  maximum  length  of 
number  is  still  twelve  digits  (not  fixed 
numbering). 

Therefore,  the  numbering  structure  of  KDD's 
ISDN  customers  in  Japan  is  as  follows. 

+  81  Xi  X2  X3  X4  X5  Xe  X7  Xg  X9  Xio 

Area  codes  "3117"  and  "6117"  in  national 
significant  number  are  used  to  designate  KDD's 
direct  access  customers  as  well  as  for  KDD's 
international  telephone  direct  customers.  Route 
KDD  customers.  "3117"  is  for  KDD's  direct 
customers  in  the  eastern  area  of  Japan  and 
"6117"  is  for  customers  in  the  western  area  of 
Japan. 

Therefore,  the  numbering  structure  for  KDD's 
direct  customers  is  as  follows. 

+  81  3117XXXXXX  (Eastern area) 

+  81  6117XXXXXX  (Western area) 

1.5.3  Dialing  Number 

Owing  to  the  adoption  of  standard  Q.931  protocol 
at  user-network  interface,  the  dialing  number 
for  international  switched  digital  call  is  the 
same  as  for  international  telephone  calls,  i.e. 

001  (prefix  for  iDD)  -  CC  (country  code)  - 
NN  (national  number) 

1.6.    International  and  Local  Coverage 


1.6.1  International  Coverage 

Table  2  shows  the  international  coverage  of 
64Kbps  circuit  switched  service  as  of  November 


1992. 

Table  2    International  ISDN  Coverage 


Country 

Commencement 

USA  (AT&T) 

1  June,  1989 

U IV  \0 1 ) 

lJune  1989 

oingaport; 

28  Dec  1989 

Aiicfralifl  fAOTP^ 
/A.Uabi alia  \t\yj L\jf 

15  Jan» 1990 

k  1  aiict? 

26  Apr,  1990 

Tfjilv  ntjiiriablp'i 

20  Dec,  1990 

lApr,  1991 

Hong  Kong 

lApr,  1991 

Belgium 

23  Apr,  1991 

Spain 

14  May,  1992 

Netherlands 

15  June,  1992 

Sweden 

3  August,  1992 

USA(MCI) 

1  Sept,  1992 

Switzerland 

6  Nov,  1992 

Denmark 

1  Dec,  1992 

New  Zealand 

8  Dec.  1992 

The  network  expansion  is  being  made  to  those 
countries  where  64Kbps  circuit  switched  service 
is  provided  in  the  form  of  pre-ISDN  or  ISDN.  It 
is  foreseen  to  be  expanded  to  Canada,  Finland 
and  Norway  in  1993,  and  Korea  and  other  Asian 
countires  in  1994  or  later. 

1.6.2  Local  Coverage 
(DDirect  access 

The  service  coverage  of  direct  access  is  currently 
limited  to  Tokyo  23  wards.  It  is  scheduled  to 
extend  other  meg  or  cities  in  Japan. 

©Switched  access  via  NTT's  INS  network 

The  service  area  has  already  covered  every 
major  cities  throughout  Japan.  This  means 
that  international  ISDN  lines  have  already 
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become  ubiquitous  and  can  be  accessed  in  almost 
all  over  the  country. 


2.       International  Applications 

This  section  describes  major  applications  and 
equipment  available  on  the  market  in  Japan  for 
international  use  as  opposed  to  domestic  use. 

Because  type-approval  regulations  on  terminal 
equipment,  marketing  coverage  of  terminal 
equipment  and  user-network  interface  vary  from 
one  country  to  another,  international  usage  of 
ISDN  terminal  equipment  has  its  own 
characteristics  in  many  ways. 

in  addition,  the  variety  of  users'  demands  causes 
a  difference  in  popular  applications  in  each 
country.  One  example  is  the  popularity  of 
Group  4  facsimile  ISDN  usage  in  Japan  whereas 
in  other  countries  PC-to-PC  communication  is 
the  most  common  use  of  ISDN. 

Each  subsection  below  details  characteristics  of 
terminal  equipment  and  KDD's  contribution  in 
each  application  domain. 

2. 1     Still  Picture  Transmission 

(l)Characteristics  of  the  equipment 

The  transmission  of  full  color  still  pictures  has 
become  very  convenient  with  the  use  of  a  still 
picture  transmission  system  on  ISDN.  Picture 
signal  is  normally  compressed  by  a  factor  of  1/10 
compared  to  the  original  signal  without 
degradation.  The  high  quality  compression 
technique  makes  it  possible  to  dramatically  save 
on  transmission  time  and  the  necessary  storage 
capacity  of  filing  systems.  The  equipment 
usually  transmits  various  picture  signals  input 
from  such  as  digital  cameras,  digital  color  copier 
and  PCs. 


(2)KDD's  contribution 

KDD  Technology,  a  subsidiary  of  KDD,  have 
developed  "cpMuncell"  digital  full  color  visual 
data  processing  and  communications  equipment. 

cpMuncell  has  capabilities  of  a  visual  data 
communication,  a  visual  data  input/output 
processing,  a  data  compression  and 
decompression  using  LSI  chips  with  adaptive 
vector  quantization  techniques.  Using  high 
performance  compression  and  decompression 
techniques  without  degradation  of  visual  image 
quality,  it  enables  the  reduction  of 
communication  time  to  1/10  and  provides  10 
times  larger  filing  capacity  for  the  same  memory 
storage. 

Using  cpMuncell  as  a  central  unit,  CS<3000  as 
shown  in  Fig.2  works  as  a  integrated  graphic 
station  for  editing,  storing,  and  transmitting 
color  imaging.  CS-3000  is  composed  of 
Macintoch  a3  a  system  control.  Pixel  Dio  a 
digital  color  copier  as  a  data  input/output  device, 
magneto-optical  disc  drive  as  a  data  filing  device 
and  terminal  adaptor  for  the  ISDN 
communications. 

2.2     Wide  Bandwidth  Audio  Transmission 

(l)Characteristics  of  the  equipment 

The  terminal  equipment  carries  50  to  7,000  Herz 
frequency  audio  as  opposed  to  the  conventional 
telephone  system  with  300  to  3,400  herz.  The 
equipment  meets  the  demands  from  radio 
broadcasting  companies  because  of  the  high 
quality  sound  equal  to  AM  radios.  Even  though 
all  the  7Khz  audio  codecs  available  in  the 
market  conforms  to  G.722  CCITT  standard,  they 
are  not  assured  interoperability  among  different 
manufacturers. 

Some  recent  models  of  audio  codec  transmit  even 
up  to  22Khz  audio  using  several  64Kbps  circuits 
in  conjunction  with  an  inverse-multiplexor  for 
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integrating  several  64Kbps  circuits  into 
Nx64Kbps  transmission  stream. 

(2)KDD*s  contribution 

KDD  developed  a  newly  designed  7Khz  stereo 
audio  codec  for  international  ISDN  service. 
The  codec  allows  to  enjoy  high  quality  stereo 
transmission  via  two  B-channels  of  international 
ISDN  at  the  rates  of  64Kbps  or  56Kbps  with  a 
ISDN  terminal  adaptor.  The  codec  can 
transmit  the  stereo  sound  ranging  from  50hz  to 
7Khz  which  is  more  than  twice  wider  than  the 
conventional  telephone's  bandwidth.  For  the 
benefit  of  live  program  transmission  system  in 
he  broadcasting  community,  the  codec  offers  an 
extremely  economical  way  of  high  quality  stereo 
program  transmission  on  a  dial-up,  time- 
sensitive  basis. 

The  codec  features  H.221  framing  recommended 
by  CCITT  to  combine  two  independent  lines  as 
one  integrated  line.  The  codec  can  compensate 
up  to  0.64  second  of  differential  delay  between 
the  two  independent  channels,  and  allov/s  the 
transmission  with  no  differential  delay  between 
them  even  if  one  of  the  paths  is  routed  via 
satellite  and  other  via  submarine  cable. 

Also,  this  codec  has  a  unique  feature  which 
allows  it  to  intercommunicate  with  monaural 
7Khz  audio  codecs  from  different  manufactures 
if  they  use  CCITT  G.722  coding. 

2.3     Group  4  Facsimile 

(l)Characteristics  of  the  equipment 

The  demands  for  facsimile  communications 
services  have  lately  grown  very  rapidly  in  Japan 
due  to  the  transmission  capability  for  graphics, 
Kanji  and  other  Japanese  characters  and  non- 
alphabefic  writing.  Of  all  international 
subscriber  dialling  traffics,  the  volume  of 
facsimile  calls  reaches  up  to  as  much  as  70%. 


The  number  of  04  facsimiles  installed  at  offices 
in  Japan  is  increasing  as  its  high  transmission 
speed  and  image  quality  started  to  be  perceived 
by  facsimile  users. 

(2)KDD's  contribution 

Because  of  the  04  facsimile  with  T.70  protocol 
available  in  other  countries,  04  facsimile 
installed  in  Japan  must  have  T.70  protocol  in 
addition  to  T.90  protocol  for  ISDN  use.  56  Kbps 
transmission  speed  is  absolutely  necessary  when 
communicating  with  Accunet  Switched  56 
service  or  the  56  Kbps  switched  network  in  Hong 
Kong. 

In  line  with  the  possible  incompatibilities  that 
should  be  solved  in  international  environments, 
KDD  developed  in  cooperation  with 
manufacturers  04  facsimile  prototype  machines 
with  V.llO  rate  adoption  capability  and 
T.70NL/T.90  protocols. 

Among  04  facsimile  terminals  Japanese 
facsimile  manufacturers  have  been  marketing, 
KDD  recommends  users  to  purchase  only  those 
which  are  equipped  with  two  functions: 
T.70/T.90  protocols  and  56  Kbps/64  Kbps 
transmission  speeds. 

2.4  Videoconferencing 

(l)Characteristics  of  the  equipment 

Videoconferencing,  an  example  of  multimedia 
communications,  offers  the  exchange  of  not  only 
audio  but  also  visual  information  of  participants 
in  the  videoconferencing. 

The  videoconferencing  on  ISDN  has  been  getting 
more  and  more  popular  and  prevalent  as  the 
ISDN  network  expands  and  the  interoperability 
is  obtained  among  different  manufacturers.  In 
the  domain  of  the  international  ISDN  service, 
PictureTel  and  CLI  codecs  are  currently  most 
available,  however,  the  codecs  in  accordance 
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with  H.261  are  expected  to  become  available  and 
popular  very  soon.  Videoconferencing  is  among 
others  most  expected  to  increase  the 
international  ISDN  traffic. 

(2)KDD*s  contribution 

KDD  R&D  laboratories  have  developed  a 
videoconferencing  system  with  the  following 
configurations.  In  this  video  codec,  audio,  video 
and  data  signals  are  multiplexed  into  128  Kbps 
link.  In  addition.  Forward  Error  Correction 
(FEC)  coding  is  performed  for  the  coded  video 
signals.  The  videocodec  is  connected  through 
ISDN  lines  with  two  B  channels  of  the  basic  rate 
interface.  Two  B  channels  are  synchronized  to 
each  other  by  the  codec  so  as  to  use  them  as  a 
single  128Kbps  link.  Two  B  channels  are 
framed  into  80  octets  conforming  to  CCITT 
Recommendation  H.221  and  are  synchronized 
using  the  channel  numbering  and  multi-frame 
numbering  scheme  provided  by  FAS(Frame 
Alignment  Signal)  of  H.221  frames.  In  H.221 
frame,  one  B  channel  is  divided  into  8 
subchannls  of  8  Kbps:  1.6Kbps  of  8th 
subchannels  is  assigned  to  the  framing  signal 
and  residual  6.4  Kbps  is  available. 

The  internal  channel  structure,  i.e.  the 
allocation  of  each  subchannel  is  indicated  by 
BAS(Bit  rate  Allocation  Signal).  In  the 
simplest  case,  56  Kbps  in  the  first  B  channel  is 
assigned  to  audio  signal  and  all  of  the  rest  except 
FAS  and  BAS  are  assigned  to  video  signal. 

For  intercommunications  between 
videoconferencing  systems  with  different 
configurations  and  capabilities,  and  end-to-end 
protocol  is  defined  as  follows.  At  the  start  of 
communications,  information  on  capabilities  of 
both  remote  and  local  terminals  are  exchanged 
using  BAS  codes  and  then  the  terminal 
commences  the  transmission  of  video,  audio  and 
data  in  the  mode  which  is  decodable  to  the  other 
party.       This  communication  mode  can  be 
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changed  at  any  time  during  the  call  by  sending 
appropriate  BAS  codes. 

(3)Use  of  international  videoconferencing 

The  videoconferencing  allows  the  reduction  of 
time  and  cost  spent  for  business  trips  and  it  is 
expected  to  supplement  face-to-face 
communications.  As  for  international 
videoconferencing  with  different  time  zones,  the 
time  difference  among  involved  locations  affects 
its  convenience  for  participants.  It  may  be 
concluded  that  the  time  difference  is  the  last 
obstacle  to  be  solved  in  the  expansion  of 
videoconferencing  use  because  equipment  price 
gets  more  economical,  and  picture  and  voice  get 
better  in  quality  every  year  . 

The  convenience  in  relation  with  the  time 
difference  may  be  classified  into  the  following 
three  grades. 

1)  If  the  time  difference  is  less  than  4  hours, 
videoconferencing  is  considered 
convenient 

because  about  half  of  the  normal  working 
hours  a  day  could  be  allocated  for  meeting 
hours  for  videoconferencing. 

2)  If  the  time  difference  is  less  than  8  hours, 
videoconferencing  is  considered  limited 
because  about  quarter  of  the  normal 
working  hours  a  day  could  be  allocated  for 
meeting  hours  for  videoconferencing. 

3)  If  the  time  difference  is  more  than  8  hours, 
videoconferencing  is  considered 
inconvenient 

because  the  normal  working  hours  a  day 
could  not  be  allocated  at  all  for  meeting 
hours  for  videoconferencing.  In  this 
case,  either  party  should  always  be  at 
their  office  late  at  night  or  very  early  in 
the  morning  to  meet  its  counterpart  of  the 
videoconferencing. 


2.5     PC  to  PC 

(DCharacteristics  of  the  equipment 

Businesses  have  been  introducing  rapidly  PC-to- 
PC  communications  on  ISDN.  The  types  of  the 
communications  may  be  classified  based  on 
models  of  personal  computers:  IBM  PC, 
Macintosh,  NEC  PC98  and  others. 

PC  board  together  with  those  PCs  and  software 
offers  the  abilities  of  file  transfers,  file 
exchanges,  batch  transmission  and  file 
manipulation  of  the  distant  site's  hard  disk  at 
the  transmission  rate  of  64Kbps. 

(2)KDD's  contribution 
1)  ^OSI/ISDN  board 

OSI,  open  systems  interconnection,  which 
defines  a  framework  or  discipline  for 
interworking  of  heterogeneous  computers  in  a 
distributed  processing  environment  is  another 
key  technology  for  advanced  data 
communications. 

KDD  R&D  has  developed  a  number  of  OSI 
communications  software  including  File 
Transfer,  Access  and  Manipulation(FTAM), 
Message  Handling  Systems{MHS),  Directory 
System{l)S)  and  Transaction  Processing{TP). 
The  significantly  increased  processing  power  of 
Personal  Computers  and  Workstations  which 
are  the  majority  in  number  of  computers  has 


made  it  possible  to  implement  OSI  applications 
on  PCs  andWSs. 

/i-OSI/ISDN  board,  a  communications  board  as 
shown  in  Fig.  3  developed  by  KDD  R&D,  plugged 
into  PCs  and  WSs,  enables  OSI  protocol 
communications  up  to  the  session  layer  and 
propriety  protocols  for  presentation  and 
application  layers. 

PCs  with  the  //-OSI/ISDN  board  establishes 
three  types  of  OSI-based  data  communications 
on  ISDN  as  shown  in  Fig.  4. 

®X.31  case  A:  The  ^^OSI/ISDN  system  can 
access  the  other  PSPDNs  via  access  unit  using 
ISDN  circuit  switched  mode  service. 

(DX.31  case  B:  The  //-OSI/ISDN  system  can  use 
ISDN  packet-mode  services  on  B  channels  and  D 
channel. 

(DDTE-DTE  packet  mode  communications:  The 
//-OSl/ISDN  system  can  directly  communicate 
with  another  /i-OSI/ISDN  system  using  ISDN 
circuit  switched  mode  service. 

2)Quick-CUICKISDN 

Quick-CUICK  ISDN  system  which  KDD  R&D 
has  developed  has  the  capabilities  of 
transmitting  color  still  pictures,  voice  and 
telewriting  data  on  ISDN.  The  system  is 
applicable  to  image  database  retrieval,  audio 
graphic  conference  and  remote  monitoring 
systems.  The  system  is  composed  of  a  personal 
computer,  the  /i-OSI/ISDN  board  and  a  video 
processing  unit  which  implements  an 
international  standard  encoding  system.  In 
sending  visual  data,  the  system  first  transmits  a 
rough  outline  which  is  gradually  filled  in  to 
create  a  high-quality  image.  The  progressive 
buildup  feature  is  considered  effective  for  image 
search  systems  since  it  is  possible  at  a  glance  to 
tell  whether  the  image  is  needed  or  not.  The 
system  is  expected  to  be  used  as  a  consultation 
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system  in  the  printing,  publishing  and  fashion 
industries. 

2.6     LAN  Interconnect 

(1)  Characteristics  of  the  equipment 

Local  area  networks  are  being  introduced  into 
business  environments.  With  LAN  routers, 
these  LANs  are  interconnected  only  when  it  is 
necessary  on  ISDN  and  data  for  host  computer 
access,  interactive  editing,  file  transfer  and 
imaging  can  be  transferred  at  low  cost.  LAN 
interconnect  on  ISDN  does  not  require  a  costly 
high  speed  leased  circuit. 

(2)  KDD's  contribution 

In  comparison  with  LAN  interconnect  on  high 
speed  leased  circuits,  that  on  ISDN  generally 
does  not  include  any  deterioration  in  the  quality 
of  data  throughput. 

The  data  throughput  is,  however,  affected  by  a 
selected  international  route,  either  satellite  link 
or  submarine  link  on  a  call  by  call  basis.  We 
have  conducted  experiments  on  the  transmission 
time  with  varied  parameters  of  transmission 
delay  time  and  file  size. 


Tables  3  and  4  show  the  results  of  the 
experiments.  Conclusions  may  be  drawn  as 
follows. 

©The  transmission  time  with  300  mseconds 
delay  becomes  6  to  7  times  longer  than  the  case 
with  no  delay. 

©The  above  condition  is  the  same  for  the 
transmission  rates  of  64Kbps  and  1.5Mbps. 

©The  increased  transmission  rate  from  64Kbps 
to  1.5Mbps  decreases  the  transmission  time  with 
the  case  of  no  delay  on  the  link  as  opposed  to  the 
case  of  300  mseconds  delay  indicating  little 
reduction  of  time  from  36  seconds  to  32  seconds. 

The  little  reduction  of  time  from  36  to  32 
seconds  is  because  the  window  size  is  small  and 
the  receiving  buffer  size  is  1,024  bytes,  therefore 
it  causes  too  frequent  response 
acknowledgements.  When  the  window  size  and 
the  buffer  size  of  the  receiving  end  are 
appropriately  larger  than  that,  the  transmission 
time  would  be  shorter  than  32  seconds. 

The  transmission  delay  affects  those 
applications  requesting  frequent  response 
acknowledgements  and  those  with  a  small 
window  size  and  buffer  at  the  receiving  end.  It 
may  be  advisable  that  a  buffer  size  and  window 
size  should  be  adjustable  depending  on  the 
transmission  delay  of  a  selected  international 
link  on  a  call  by  call  basis. 


780 


MO 
DISC 


GPIB/SCSI 


PIXEL  DIO 


Copy 
Machine 


cpMunsell 
TA 


mm 

Macintosh 


V35,V10/11 
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  X,3 1  Case  A(Circuit-mode  ISDN  service) 

  X,31  Case  B(Packet-mode  ISDN  service) 

.  .  — .  .  DTE-DTE  communications(Circuit-mode  ISDN  service) 

Fig,  4   OSl-based  data  communications  with  ft  -  OSI  /  ISDN  systems 


Table  3    File  transmission  time  for  file  size  of 2671  bytes 


Transmission  speed 

Transmission  delay 
(0  msec) 

Transmission  delay 
(300  msec) 

64Kbps 

LI  seconds 

6.4  seconds 

1.5Mbps 

0.8  seconds 

5.9  seconds 

1)  300  mseconds  is  assumed  a  delay  on  satellite  link. 

2)  File  size  is  2671  bytes. 


Table  4    File  transmission  time  for  fiie  size  of  25345  bytes 


Transmission  speed 

Transmission  delay 
(0  msec) 

Transmission  delay 
(300  msec) 

64Kbps 

5.0  seconds 

36  seconds 

1 .5Mbps 

1.5  seconds 

32  seconds 

1)  300  mseconds  is  assumed  a  delay  on  satellite  link. 

2)  File  size  is  2671  bytes. 
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3-       World  Events 

This  section  spotlights  some  world  events  in 
which  ISDN  played  an  important  role  in 
providing  the  press  and  broadcasters  with  high- 
speed digital  transmission  at  economical  costs. 

The  advent  of  ISDN  with  the  property  of  a  public 
switched  network  starts  alleviating  the  burden 
born  by  the  press  and  broadcasters  in  ordering 
the  installation  of  temporary  international 
digital  leased  circuits  for  world  events. 

The  introduction  of  ISDN  in  these  world  events 
shows  that  ISDN  is  penetrating  more  and  more 
into  the  marketing  domain  of  digital  leased 
circuits  as  it  is  proved  that  ISDN  rivals  leased 
circuits  in  quality. 

Bach  subsection  below  details  applications, 
performances  and  users*  analysis  of  ISDN  usage. 

3.1     Albertville  Winter  Olympic  Games  in 
France  from  8  to  23  Febru  ary,  1992 

(DApplication  for  newspaper  printing 

It  is  quite  important  for  newspaper  cameramen 
to  send  most  up-to-minute  pictures  to  meet  the 
the  deadline  requirement  of  each  paper  printing. 

At  the  Albertville  Games,  eight-hour  time 
difference  between  France  and  Japan  made  it 
difiicult  to  send  pictures  of  the  opening  ceremony 
held  in  the  evening  in  France  for  the  purpose  of 
printing  morning  papers  in  Japan  because  a 
conventional  telephone  line  takes  too  long  time 
to  transmit.  cpMuncell  with  the  associated 
equipment  on  ISDN  solved  the  problem  and 
brought  a  success  for  Japanese  newspapers  in 
carrying  vivid  and  clear  pictures  taken  at  the 
opening  ceremony. 

cpMuncell  transmitted  a  numerous  digital 
pictures  not  only  at  the  opening  ceremony  but  at 
many  games  for  newspapers  to  Japan  from 
France.  It  enabled  20  minutes  faster  printing 
process  per  one  picture  than  the  case  on  a 


conventional  telephone  line.  All  the  process 
from  picture-taking  with  camera  to 
international  transmission  to  the  editing  and 
printing  at  newspapers  are  digitalized  and  it  has 
provided  pictures  with  such  a  higher  resolutio/i 
as  that  each  one  of  the  audience  can  be  clearly 
recognized. 

Such  big  games  like  Olympics,  games  and 
competitions  are  held  in  many  places.  The 
situation  makes  the  use  of  leased  circuits  costly 
and  ISDN  with  the  properties  of  a  public  circuit 
switched  network  provides  more  economical, 
simple  and  convenient  use  of  high  speed  digital 
network. 

(2)Application  for  radio  broadcasting 

A  radio  station  in  Japan  transmitted  live 
programs  of  the  Games  by  connecting  studios  at 
in  France  and  in  Tokyo.  The  equipment  for  the 
transmission  is  ISKhz  monaural  audio  codecs, 
inverse  multiplexors  to  produce  128Kbps 
bandwidth  from  2  channels  of  64Kbps  switched 
circuit. 

It  provided  such  a  high  quality  sound  to  listeners 
that  those  who  were  accustomed  to  the  sound 
with  4Khz  bandwidth  complained  that  the  sound 
from  France  was  too  clear  as  overseas  sound. 

One  episode  shows  the  property  of  ISDN  as 
convenience:  the  Japanese  bronze  medalist  of 
figure  skating,  Miss  Midori  I  to  had  left  her 
music  tape  for  an  exhibition  skating.  She 
realized  the  fact  on  the  night  before  the 
exhibition  game  and  asked  the  radio  station  to 
transmit  the  music  from  Japan  to  Albertville. 
The  audio  equipment  on  ISDN  explained  above 
saved  her  trouble  and  she  played  her  exhibition 
skating  in  her  best  conditions. 

3.2     Munich  Summit  in  Germany  from  6  to  9 
July,  1992 
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A  news  agency  in  Japan  introduced  ISDN  for  the 
first  time  for  their  transmission  system  at  such  a 
big  event. 

In  addition  to  conventional  communications 
equipment,  a  full  color  still  picture  transmission 
system  and  G4  facsimile  on  ISDN  contributed  to 
their  news  releasing. 

The  full  color  still  picture  transmission  system 
reduced  the  necessary  time  to  transmit  pictures 
by  25%  so  that  news  correspondents  were  able  to 
send  more  pictures  within  a  limited  time  by  their 
deadline  and  it  reduced  the  communications 
charges  by  25%  as  well. 

The  G4  facsimile  installed  in  Munich  which 
handles  B5  paper  size,  the  standard  size  of  the 
news  agency,  came  handy  operations,  and  it 
reduced  the  transmission  time  to  10%.  The 
capabilities  provided  faster  and  more  economical 
means  of  transmission  of  their  manuscripts  in  an 
normal  way  of  operation. 

The  news  agency  found  the  use  of  ISDN  as  a 
success  and  they  intends  to  continue  to  use  ISDN 
in  conjunction  with  leased  circuits.  They  have 
concluded  that  an  appropriate  combination  of 
those  two  transmission  means  would  provide 
most  effective  supports  to  correspondents. 

3.3     Barcelona  Summer  Olympic  Games  in 
Spain  from  26  July  to  10  August,  1992 

The  ISDN  international  link  which  was 
inaugurated  in  May,  1992  between  Spain  and 
Japan  made  possible  the  convenient 
transmission  of  audio  and  video  information 
during  the  Games. 

A  TV  station  in  Japan  introduced  a 
videoconferencing  for  monitoring  the  programs 
actually  aired  on  TV.  Those  programs  actually 
aired  on  TV  were  selected  and  edited  at  the  TV 
station  in  Tokyo  from  many  video  programs 
which  correspondents  gathered  and  transmited 


on  the  circuits  for  TV  transmissions. 
Videoconferencing  on  ISDN  has  provided  an 
economical  means  of  monitoring  actually  aired 
TV  programs  for  TV  correspondents  overseas. 
Though  the  images  of  ISDN  videoconferencing 
do  not  have  equal  quality  to  images  on  TV,  the 
TV  station  was  satisfied  with  the  images  on 
ISDN  because  of  the  purpose. 


4.      The  Network  Expansion  of  64Kbps 
Circuit  Switched  Network 

KDD  has  been  expanding  ISDN  network 
interconnections  aggressively  to  the  world.  As 
a  result,  the  ISDN  interconnections  from  Japan 
reach  as  many  countries  as  the  coverage  of 
international  digital  leased  circuits.  In  1994, 
ISDN  expansion  to  Asian  countries  is  expected  to 
gain  more  momentum. 

The  shifting  of  international  signaling  system 
from  TUP  J  to  ISUP  facilitates  the  use  of 
cooperative  supplementary  services  between 
countries  and  meets  the  demands  of  highly 
sophisticated  applications. 


6*  Close  Cooperation  with  International 
Carriers  and  Terminal  Vendors  to 
better  meet  Users*  Demands 

In  order  to  meet  users'  demands  and  to 
encourage  users  to  further  introduce  ISDN  into 
their  global  communications  networks, 
international  carriers  are  required  to  provide 
users  with  more  application-oriented 
consultation  consisting  of  information  not  only 
on  network  but  also  on  terminal  equipment  in 
both  domestic  and  foreign  countries.  To  this 
end,  KDD  has  been  making  constant  efforts  in 
having  closer  cooperation  with  international 
carriers  and  terminal  vendors. 
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Abstract 

This  paper  discusses  what  the  power  of  telecommunications  in  the  21st  century  can  mean  for 
education  and  the  regulatory  changes  needed  to  unleash  this  power.  GTE's  perspective  of 
emerging  telecommunications  —  what  we  call  'Telco  Vision"  —  is  that  we  are  experiencing  a 
convergence  of  technologies.  Future  telecommunications  will  combine  characteristics  of  the 
telephone,  television  and  computer  —  in  essence,  a  "telecomputer."  Connecting  these  tele- 
computers  would  be  a  nationwide  public  switched  broadband  network.  This  paper  discusses 
how  regulatory  roadblocks  have  slowed  deployment  of  a  switched  broadband  network  across 
America  and  delayed  delivery  of  a  wide  variety  of  innovative  video  services,  including 
educational  applications. 


1.  Introduction 


What  role  in  education  will  telecommunications 
play  in  the  21st  century?  If  emerging  trends  con- 
tinue, telecommunications  could  well  become  an 
indispensable  tool  in  the  classroom  of  the  future. 

In  this  paper,  we  will  describe: 

□  GTE*s  vision  of  the  future  broadband  network; 

□  Regulatory  considerations  that  affect  deploy- 
ment of  a  broadband  network  by  telephone 
companies;  and 

□  Innovative  broadband  services  for  education. 
Z  GTE'S 'TELCO  VISION" 

Now,  what  is  "Telco  Vision"?  It  is  our  view  of 
what  telecommunications  will  be  like  in  the  21st 
century.  Our  perspective  of  emerging  telecommu- 
nications is  that  we  are  experiencing  a  convergence 
of  technologies.  Future  telecommunications  will 
combine  these  characteristics: 

□  The  switching  capability  of  the  telephone; 

□  The  picture  tube  of  the  television;  and 

□  The  data-crunching  pc»wer  of  the  computer. 

You  would  have  what  futurist  George  Gilder  calls  a 
"telecomputer"  or  John  Scully  c>f  Apple  Computer 
calls  a  "smart  TV."  In  the  21st  century,  you  would 
find  a  telecomputer  sitting  in  virtually  e\  ery  class- 
room, office  and  living  room  across  America 

But  what  would  connect  those  telecom puter^?  At 


GTE,  we  envision  a  nationwide  public  switched 
broadband  network  to  make  the  connections.  From 
our  perspective,  the  critical  issue  is  not  whether 
telephone  companies  will  aeplcy  a  broadband 
network,  but  when.  Deployment  of  a  broadband 
network  is  a  virtual  inevitability.  It  already  makes 
sense  for  telephone  companies  to  use  fiber  optics  in 
their  networks  just  to  carry  voice  and  data  traffic. 

In  fact,  the  industiy  has  been  installing  fiber  optics 
since  1977  and  is  increasing  its  use  each  year. 
According  to  Corning  Industries,  telephone  com- 
panies had  installed  1.4  million  miles  by  the  start  of 
1991,  about  73%  of  the  fiber  in  America.  And  the 
industry  is  investing  about  $20  billion  annually  in 
capital  equipment. 

But  it  will  take  another  40-50  years  to  fully  deploy  a 
fiber-based  broadband  network  founded  on  voice 
and  data  use  alone.  That  means  America  would 
not  have  a  switched  broadband  network  until, 
perhaps,  the  year  2035. 

We  could  cut  this  time  in  half  if  telephone  compa- 
nies were  allowed  to  provide  video  services.  By  the 
turn  of  the  century,  the  market  for  cable  TV,  video 
rentals  and  pay-per-view  entertainment  is  projected 
to  exceed  $50  billion  in  annual  revenues.  Such 
video  revenues  could  help  to  underwrite  the  costs 
of  deploying  a  broadband  network.  Under  current 
law,  however,  telephone  companies  are  precluded 
from  providing  such  video  programming. 

Accelerated  deployment  could  mean  a  target  date  of 
2015  —  the  same  year  targeted  by  some  Japanese 
policymakers  for  a  broadband  network  in  Japan 
The  difference  of  some  20  years  between  these 
deployment  dates  represents  lost  opportunity  for 
U.S.  students,  educators,  consumers  and  businesses. 
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when  they  could  be  enjoying  innovative  broadband 
services  and  a  decisive  edge  in  global  competition. 

Telco  Vision  is  more  than  telephone  companies  be- 
coming just  another  species  of  cable  TV  operators. 
Using  the  analogy  of  an  electronic  mall,  Telco 
Vision  would  lead  to  a  full-service  shopping  center. 
This  center  could  have  several  anchor  tenants,  such 
as  a  telephone  company  programming  entity,  an 
independent  progranuner,  or  even  an  existing  cable 
TV  operator. 

The  key  to  success  of  such  a  shopping  mall  is  the 
existence  of  an  anchor  tenant.  A  telephone  com- 
pany programming  entity  would  guarantee  the 
existence  of  such  an  anchor  tenant.  With  such  an 
anchor  tenant,  the  financial  prospects  of  the  mall 
would  be  enhanced.  Revenue  from  transporting 
the  video  programming  of  the  programming  entity 
would  help  to  pay  for  the  telephone  company's 
broadband  network. 

Because  the  telephone  company's  broadband  net- 
work would  be  an  open  network,  other  specialty  or 
niche  programmers  could  be  a  part  of  the  mall. 
And,  a  variety  of  government  and  social  agencies 
could  also  participate.  Imagine  these  activities  over 
a  broadband  network:  taking  foreign  language 
classes,  diagnosing  patients  with  3-D  medical 
images,  accessing  movies  on  demand,  renewing  a 
driver's  license  or  applying  for  a  building  permit. 

The  Telco  Vision  electronic  mall  can  be  the  plat- 
form to  offer  an  exciting  array  of  diverse  services 
that  are  not  widely  available  today.  But  —  as  we 
will  discuss  in  the  next  section  —  federal  law  cur- 
rently prohibits  telephone  companies  from  enter- 
ing the  video  programming  business,  thus  delaying 
the  electronic-mailing  of  America. 

3.  REGULATORY  CONSIDERATIONS  FOR  THE 
BROADBAND  HIGHWAY 


What  are  the  rules  that  govern  telephone  compa- 
nies in  the  United  States  in  the  video  business  and 
the  implications  of  federal  policy  on  educational 
applications  in  telecommunications? 

The  Cable  Act  of  1984  generally  prevents  telephone 
companies  from  offering  video  programming  ser- 
vices in  the  same  areas  where  they  provide  tele- 
phone service.  We  believe  this  restriction  has 
slowed  the  deployment  of  a  switched  broadband 
network  across  America.  And  this  has  delayed 
delivery  of  a  wide  variety  of  innovative  video 
services,  including  educational  applications. 

Ever  since  they  came  into  existence,  the  Regional 
Bell  Operating  Companies  (RBOCs)'have  had  two 
hurdles  to  overcome  to  enter  video  programming 
—  the  Modified  Final  Judgment  (MFJ)  and  the 
Cable  Act  of  1984. 


The  MFJ  prohibited  the  RBOCs  from  engaging  in 
information  services,  which  includes  video 
programming.  However,  in  July  1991,  U.S.  District 
Court  Judge  Harold  Greene  lifted  that  prohibition 
and  allowed  the  RBOCs  to  enter  information 
services.  While  that  decision  is  under  appeal,  the 
RBOCs  are  free  to  offer  information  services,  but 
not  video  programming  services. 

In  contrast  with  the  RBOCs,  independent  telephone 
companies,  such  as  GTE,  have  had  just  a  single 
hurdle  to  overcome  —  the  Cable  Act. 

For  the  past  several  years,  GTE  has  been  working 
with  the  United  States  Congress  and  the  Federal 
Communications  Commission  (FCC)  in  seeking 
relief  from  this  restriction. 

Legislation  amending  the  Cable  Act  was  introduced 
in  the  1991-92  congressional  session  to  encourage 
competition  in  the  cable  TV  industry  by  allowing 
telephone  company  entry  into  video  programming. 
Congress  held  public  hearings  on  the  bill,  but 
decided  to  hold  the  legislation.  Lawmakers  chose 
instead  to  enact  a  measure  on  October  5,  1992,  that 
would  permit  local  governments  to  re-regulate  the 
cable  TV  industry  where  meaningful  competition 
does  not  exist. 

This  complemented  the  FCC's  July  16,  1992,  action, 
when  it  came  out  in  favor  of  "video  dialtone"  for 
telephone  companies  to  encourage  a  competitive 
video  marketplace.  In  its  order,  the  FCC  clarified 
the  rules  by  which  telephone  companies  could 
transport  video  programming  of  third-parties.  The 
FCC  also  allowed  telephone  companies  to  engage  in 
related  activities  with  programmers  that  were 
previously  prohibited. 

4.  The  ''VIDEO  DIALTONE''  CONCEPT 

What  is  "video  dialtone"?  Simply  put,  video  dial- 
tone  is  the  transport  and  switching  of  video  signals; 
it  is  not  video  programming. 

As  the  FCC  views  it,  video  dialtone  is  a  common- 
carrier  service  provided  by  telephone  companies. 
The  FCC  recognizes  that  telephone  companies 
already  are  transporting  voice  and  data  signals  on 
their  networks,  as  well  as  video  signals  by  way  of 
channel  service  for  specific  customers. 

Moreover,  new  technology  is  blurring  the  lines 
between  voice,  data  and  video  transmissions.  With 
fiber  optics,  each  of  these  signals  is  in  the  form  of 
light  pulses.  Some  pulse  streams  are  digitally 
encoded  voices,  while  others  are  encoded  still-  or 
motion-pictures.  The  FCC  decided  that  as  long  as 
the  telephone  company  is  carrying  these  signals  on 
.i  common-carrier  basis,  the  rules  applied  should  be 
^.essentially  the  same 
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The  common-carrier  aspect  of  video  dialtone 
means  that  any  programmer  can  gain  access  to  the 
telephone  company  network  at  non-discriminatory, 
tariffed  rates.  And,  the  telephone  company  cannot 
exercise  any  control  over  programming  carried  on 
its  network. 

With  a  common-carrier  approach,  video  dialtone 
offers  programmers  a  direct  pipeline  to  consumers. 
Programmers  no  longer  need  to  convince  cable  TV 
operators  to  carry  their  material;  instead,  they  can 
reach  their  audience  through  video  dialtone. 

As  part  of  its  video  dialtone  ruling,  the  FCC  also 
decided  that  telephone  companies  could  provide 
ancillary  services  and  engage  in  cooperative  ven- 
tures with  cable  operators  and  other  video  pro- 
grammers, including  securing  up  to  a  five  percent 
interest  in  such  entities.  This  will  open  up  new 
opportunities  for  telephone  companies  to  make 
their  networks  more  useful  and  accommodating  to 
video  programmers. 

But,  the  FCC's  video  dialtone  order  does  not  place 
telephone  companies  into  the  video  programming 
business.  The  Cable  Act  defines  "programming"  to 
include  not  only  creation  of  content,  but  also 
scheduling  and  packaging  program  content  created 
by  others. 

Time  will  tell  whether  video  dialtone  alone  will  be 
sufficient  to  deliver  on  the  promises  of  Telco 
Vision. 


5.  THE  FUTURE  IS  NOW  AT  CERRITOS 

GTE  is  not  just  talking  about  the  future  of 
America's  telecommunications  networks;  we  are 
working  on  delivering  the  future  at  a  variety  of 
sites  across  the  country. 

Perhaps  GTE's  most  visible  success  is  our  testbed  in 
Cerritos,  California.  This  project  began  in  1988  and 
is  scheduled  to  run  through  mid- 1994,  under  a 
waiver  granted  by  the  FCC  of  its  rules  prohibiting 
any  relationship  between  a  telephone  company  and 
a  programmer  beyond  a  "carrier-customer."  Earlier, 
the  city  of  Cerritos  had  solicited  proposals  for  an 
advanced  cable  TV  system.  GTE  and  Apollo  Cable 
Vision  developed  a  proposal  acceptable  to  the  city. 

In  August  1991,  GTE  wired  two  schools  in  Cerritos 
—  the  Joe  A.  Gonsalves  ElemenJary  School  and  the 
Benito  Juarez  Elementary  School  —  with  fiber 
optics  and  connected  them  to  a  broadband  switch 
developed  by  GTE  Labs.  Six  teachers  and  190 
students  have  been  using  several  special  features: 

□  Full-motion  videoconferencing  —  All  of  the  six 
classrooms  have  the  ability  to  hold  videoconfer- 
ences  with  each  other.  This  allows  a  teacher 
who  is  a  specialist  in  one  subject  to  teach  several 


classes  simultaneously.  Children  in  different 
classes  also  can  interact  v/ith  each  other. 

□  Video-on-demand  —  Each  teacher  has  access  to 
a  video-on-demand  library  of  more  than  200 
titles  from  the  Greater  Los  Angeles  School 
District  catalog.  Normally,  teachers  would  have 
to  order  a  videotape  and  then  wait  days  or  even 
weeks  before  getting  delivery.  Today,  they  can 
simply  punch-up  the  desired  video  when  they 
need  it  and  control  it  vnth  VCR-like  features  of 
pause,  fast-forward  and  rewind. 

□  Video  microscope  —  This  allows  a  teacher  to 
position  a  specimen  on  a  microscope  and  display 
it  on  the  television  monitor.  The  teacher  then 
can  discuss  what  is  on  the  screen  with  the  class, 
rather  than  taking  the  time  for  each  student  to 
look  at  the  specimen  on  a  standard  microscope. 

□  Electronic  tablet  —  Teachers  can  highlight 
material  on  the  television  monitor  by  writing 
comments  or  drawing  diagrams  over  video 
images.  This  technology  is  similar  to  that  used 
by  sports  announcers  giving  "chalk  talks"  on 
television  replays. 

All  of  these  features  can  be  accessed  through  a  user- 
friendly  remote  control  developed  by  GTE  Labs. 
Teachers  do  not  have  to  be  computer  wizards  or 
technology  buffs.  They  do  not  have  to  manipulate 
a  keyboard  or  even  a  mouse.  All  they  have  to  do  is 
point  the  remote  control  and  punch  a  button. 

To  the  teachers,  this  "point-and-punch"  technology 
is  virtually  invisible.  But,  the  technology  empow- 
ers teachers  to  accomplish  more  with  their  classes. 
They  have  embraced  the  technology,  weaving  it 
through  their  lessons.  With  the  video-on-demand 
feature,  for  example,  teachers  accessed  more  than 
300  titles  in  the  first  two  months  of  the  current 
school  year. 

Video-on-demand  gives  teachers  control  over  pro- 
gramming. They  can  select  just  the  segment  they 
want  and  show  it  to  their  classes  when  it  makes  the 
most  sense  in  their  lesson  plans.  In  contrast,  tradi- 
tional network  or  cable  TV  educational  programs 
are  broadcast  at  specific  times.  Teachers  have  to 
either  arrange  their  lessons  around  the  broadcast  or 
tape  the  program  and  show  it  when  it  is  more  con- 
venient. 

One  of  the  teachers,  Ron  Bridgette,  confirmed  the 
benefits  of  this  service:  ''Video-on-demand  has 
proven  its  worth  in  my  classroom.  It  doesn't 
replace  me  as  a  teacher,  but  it  does  make  me  more 
effective." 

With  the  video  technology,  students  are  discover- 
ing that  they  are  not  confined  by  the  walls  of  their 
classrooms.  Much  to  their  delight,  they  have  access 
to  a  wide  range  of  outside  resources.  They  can  see 
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John  F.  Kennedy  deliver  his  inaugural  address, 
witness  the  launch  of  a  space  shuttle  or  follow  the 
movements  of  a  cursive  handwriting  expert.  With 
the  help  of  a  broadband  network,  the  television 
monitor  literally  has  become  a  video  "window  to 
the  world"  for  the  classes. 

Another  Cerritos  teacher,  Betty  Hyatt,  observed, 
"This  test  brings  everything  that's  available  in  the 
world  right  into  the  classroom,  and  we  can't  afford 
to  lose  iltat/' 

To  analyze  the  effects  of  the  video  technology  on 
students,  the  Annenberg  School  for  Communi- 
cations at  the  University  of  Southern  California  is 
conducting  a  study  at  Cerritos.  This  study  will 
reflect  the  consequences  of  learning  via  video-on- 
demand,  interactive  lessons  and  distance  learning. 
Results  are  expected  in  July  1993. 

6.  Other  educational  ventures  

GTE  is  not  relying  solely  on  Cerritos  to  determine 
effective  ways  of  delivering  educational  services. 
While  the  Cerritos  testbed  is  our  most  publicized 
project,  GTE  is  taking  a  variety  of  approaches  in 
developing  telecommunications  solutions  for  edu- 
cational applications.  Here  is  a  sampling: 

□  Westfield,  Indiana  —  On  October  14,  1992,  U.S. 
Secretary  of  Education  Lamar  Alexander  presented 
his  "A+  for  Breaking  the  Mold"  award  to  the 
Westfield-Washington  School  Corporation  in 
Indiana  for  bringing  high  technology  to  the  class- 
room. Working  with  GTE,  Northern  Telecom, 
Southwestern  Communications,  Dynacom,  Steele 
&  Associates,  and  Ball  State  University,  the  school 
corporation  installed  computer  and  communica- 
tions technology  to  link  three  schools  in  the  district 
with  a  total  of  2,000  students  through  a  fiber-optic 
network,  provide  computer  voice  mail  and  set-up 
satellite  down  links. 

Now,  each  teacher  has  an  individual  voice  mailbox. 
Teachers  can  send  notes  or  homework  by  voice 
mail  to  students  in  the  building  or  district,  while 
parents  can  leave  detailed  messages  for  teachers. 

For  video  resources,  each  teacher  can  call  up  video- 
tapes, laser  discs,  CD  discs  and  even  satellite  mate- 
rial on  a  television  monitor  that  is  connected  to  the 
district  technology  center.  The  district  also  has 
installed  large-screen  systems  in  cafeterias,  gyms 
and  large  classrooms. 

For  data  needs,  each  classroom  is  plugged  into  the 
district  network,  allowing  access  to  a  central  file 
server  containing  educational,  productivity  and 
school  administration  software. 

□  Athens,  Ohio  —  In  1992,  GTE  worked  with  Ohio 
Bell  and  the  College  of  Education  at  Ohio  Univer- 


ERLC 


sity  to  build  a  fiber-optic  network  connecting  the 
university  with  three  elementary  schools  in 
southeast  Ohio.  This  effort  has  been  named  the 
Appalachian  Distance  Learning  Project. 

One  elementary  school,  Athens  East,  is  just  a  few 
miles  from  the  university.  The  others,  Ironton 
Whitwell  and  Dawson-Bryant,  are  120  miles  away 
on  the  Kentucky  border.  GTE  installed  the  video 
master  switch  for  the  network  at  its  Athens  central 
office. 

The  Appalachian  Distance  Learning  Project  creates 
a  classroom  with  aspects  of  a  television  studio. 
Elementary  students  work  in  small  groups  and 
interact  with  other  children  and  teachers  in  distant 
classrooms  via  two-way,  broadcast-quality  video. 
College  students  who  hope  to  become  teachers 
assist  on-site,  while  their  professors  observe  from  a 
studio  at  the  university. 

A  typical  classroom  is  partitioned  into  learning  cen- 
ters in  which  groups  of  five  or  six  students  work  on 
science,  math,  social  studies  or  language  arts  pro- 
jects. Learning  centers  are  equipped  with  cameras, 
monitors,  microphones  and  personal  computers. 

Jennifer  Hoffman,  an  Athens  East  teacher  involved 
in  the  project,  said,  ''Children  discover  things 
themselves  and  learn  from  their  peers,  not  just 
from  a  teacher  lecturing  to  them  and  then  giving 
them  a  test.  The  teachers  are  there  as  facilitators, 
bul  the  students  can  take  control  of  learning  " 

□  Lexington,  Kentucky  —  In  1991,  the  University 
of  Kentucky  began  an  ambitious  project  to  install  a 
compressed  video  digital  network,  linking  the 
main  campus  with  14  community  colleges  dis- 
persed throughout  the  state.  To  date,  four  commu- 
nity colleges  have  been  connected  —  Paducah  and 
Owensboro  in  the  west  and  Ashland  and  Hazard  in 
the  east.  Helping  to  make  it  happen  are  GTE  and 
South  Central  Bell. 

The  goal  of  the  project  is  to  bring  doctoral  pro- 
grams, medical  training  and  other  graduate-level 
courses  to  students  in  remote  areas  of  the  state. 
Andy  Spears,  associate  director  of  media  design  and 
production  for  the  university,  noted,  "The  Council 
on  Higher  Education,  our  governing  body,  man- 
dated  that  the  University  of  Kentucky  would  create 
graduate  centers  in  the  state.  For  the  most  part, 
we've  done  so  via  compressed  video/' 

Each  site  has  one  classroom  equipped  for  distance 
learning  and  is  linked  to  other  sites  through  dedi- 
cated digital  video  service.  Each  classroom  has  two 
voice-activated  cameras,  one  to  focus  on  the 
instructor  or  students  and  the  other  for  visual  aids. 
.Also  in  each  classroom  are  several  35-inch  televi- 
sion monitors. 

Steve  Patton,  director  of  information  systems  at  the 
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University  of  Kentucky,  said,  "Interactivity  is  a  crit- 
ical  element  of  the  learning  process.  At  the  gradu- 
ate level,  exchange  of  ideas  is  as  much  a  part  of 
learning  as  the  standard  lecture.  Tivo-ivay  video 
raises  the  students'  comfort  level  and  allows  the 
instructor  to  read  the  faces  of  students  at  the  distant 
location.  At  the  same  time,  it  gives  students  the 
freedom  to  speak  to  the  instructor  as  if  they  were  in 
the  classroom/' 

The  university  also  uses  the  network  to  offer  non- 
credit  classes  in  agriculture  and  continuing  educa- 
tion courses  in  law  and  pharmacy.  University 
administrators  routinely  use  it  to  meet  via  video. 

□  Glen  Rose,  Texas  —  In  1989,  GTE  installed  fiber 
optic  cables,  along  with  academic  and  data  man- 
agement software,  in  the  Glen  Rose  Independent 
School  District,  connecting  more  than  400  personal 
computers  and  100  printers. 

The  1,400  students  in  elementary  through  high 
school  complete  math,  science,  language  and  art 
lessons  on  computers  located  in  labs  and  class- 
rooms. When  students  graduate,  they  will  take 
with  them,  not  just  a  diploma,  but  also  a  portfolio 
on  disk  containing  course  work  and  school  records. 

Teachers  and  administrative  staff  can  keep  records 
current  on  these  networked  computers  as  needed, 
rather  than  waiting  to  have  information  input  by 
the  school  district.  Martin  Yarborough,  technology 
director  for  the  school  district,  said,  "We  were 
hiring  temporaries  to  enter  all  the  information  by 
hand.  We  had  to  get  all  our  eggs  in  one  basket,  to 
bring  that  information  to  the  computer  at  one 
time/' 

Instead  of  lunch  money,  students  carry  bar-coded 
identification  cards  to  their  cafeterias.  The  food 
service  director  gathers  food  orders  electronically 
from  cafeteria  managers  at  each  school. 

The  football  coach  tracks  weight-training  schedules 
and  player  statistics,  teachers  exchange  electronic 
mail  and  students  produce  newsletters  and  the  high 
school  yearbook  on  computers. 

The  bottom  line  is  that  these  projects  are  helping  to 
realize  the  promise  of  the  broadband  network. 
And,  through  these  projects,  GTE  is  working  to 
meet  distance  learning  objectives  identified  by 
educators  throughout  the  United  Slates. 

7.  WHAT  DO  EDUCATORS   WANT  FROM 
TELECOMMUN IC  ATIONS? 

In  April  1992,  the  Roper  Organization  released  the 
results  of  a  poll  of  leading  policymakers  and  admin- 
istrators in  education  that  was  commissioned  by 
GTE.  Haiiy  O'Neill,  vice  chairman  of  the  Roper 
Organization,  said,  "The  i^un^y  shoivs  zvidesprcthi 


endorsement  by  the  academic  community  of  an 
advanced  public  telecommunications  system  and  of 
public  policy  changes  that  would  make  this  system 
aimilable  to  all  Americans" 

The  survey  showed  that  79%  believe  that  a  nation- 
wide, public,  advanced  fiber-optic  communications 
system  should  be  made  available  for  educational 
applications.  The  survey  also  showed  that  79% 
favor  legislation  to  create  such  a  system.  Regarding 
competition,  84%  believe  telephone  companies 
should  be  allowed  to  provide  advanced  video 
services  in  competition  with  cable  TV  companies. 

Educators  also  were  asked  to  rate  the  importance  of 
various  applications  to  the  educational  community, 
using  a  scale  of  zero  to  ten.  "Zero"  meant  "not  at 
all  important,"  while  "ten"  meant  "very  impor- 
tant." All  of  the  applications  were  rated  high  in 
importance: 

□  National  interactive  educational  systems,  where 
students  in  rural  areas  could  take  classes  from 
urban  colleges  and  all  students  could  sample  the 
unique  offerings  of  various  institutions.  [Score: 
83] 

□  Campus-wide  interactive  data  networks  linking 
students'  computers,  classroom  computers,  the 
security  desk,  the  library,  and  other  systems  with 
each  other  and  with  the  school's  central  main- 
frame computer.  [Score:  8.1] 

□  Interactive  "distance  learning"  systems,  where 
lectures  are  broadcast  from  campus  to  campus  or 
to  the  homes  of  non- traditional  students,  such 
as  senior  citizens,  working  professionals  and  the 
disabled.  [Score:  8.0] 

□  Immediate  access  to  up-to-the-minute  research 
findings,  rare  documents  and  hard-to-locate 
journals.  [Score:  7.9] 

□  Classroom  teleconferencing  available  for  the  use 
of  community  public  education  systems,  where 
teachers,  parents  and  administrators  could  con- 
duct video  meetings.  [Score:  7.1] 

The  findings  of  the  Roper  survey  echo  the  policy 
recommendations  adopted  at  a  national  forum  by 
the  United  States  Distance  Learning  Association 
(USDLA)  in  July  1991.  Among  these  recommenda- 
tions are: 

□  In  order  to  accelerate  and  ful^'ll  the  tremendous 
potential  of  distance  learning  and  educational 
technology,  federal,  state  and  local  government 
should  develop  a  vision  for  a  national  infra- 
structure, recognizing  the  critical  importance 
and  interdependence  of  systemic  educational 
reform  and  advanced  telecommunications 
services. 
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□  Recognizing  that  all  forms  of  advanced  tele- 
communications services  are  critical  to  support- 
ing distance  learning  and  educational  reform, 
federal,  state  and  local  government  should 
facilitate  the  development  of  a  broadband  educa- 
tional netv/ork  utilizing  the  public  network 
with  an  open  system  architecture  and  guarantee 
equal  access  and  governance  responsibilities  for 
all  educational  constituencies. 


LESSONS  TO  BE  LEARNED 


The  educational  projects  across  the  country  involv- 
ing GTE  are  demonstrating  the  value  that  tele- 
communications can  add  to  the  classroom.  But,  the 
limitation  of  these  projects  is  that  they  are 
essentially  private  networks.  Only  those  sites  that 
are  specifically  tied  into  the  system  have  access. 

Under  a  Telco  Vision  scenario,  the  entire  country 
would  be  served  by  a  public  switched  br^^^r  band 
network.   As  noted  above,  the  USDLA  and  o*hers 


in  the  education  community  are  strtMig  prt>p(.>nt*nt> 
oi  such  a  public  network.  Just  about  anyone  could 
get  onto  the  system  to  interact  with  anyt»ne  elt>f 
How  the  network  is  used  —  whether  tor  educaluui. 
health  care,  entertainment,  business  —  would 
up  to  the  individual. 

But,  as  we  have  previously  discussed,  the  current 
regulatory  environment  is  slowing  deployment  (»l 
an  advanced  broadband  network.  Clearly,  changes 
to  the  Cable  Act  are  needed  to  remove  rt>ad blocks  ti» 
Telco  Vision.  In  turn,  Telco  Vision  would  help  to 
decelerate  delivery  of  innovative  vide(.>  services  in 
education. 

The  challenge  for  policymakers  in  Washinglt>n  is  tt^ 
lake  the  necessary  action  to  accelerate  deployment 
of  a  broadband  network,  which  can  help  in  the  di*>- 
semination  of  knowledge  through  the  nation  As 
Daniel  J.  Boorstin,  Librarian  of  Congress,  once  said. 
" Kmivledge  is  noi  simply  another  commodity.  On 
the  contrary.  Knowledge  never  used  i(p  It 
increases  by  diffusion  and  ^roics  by  dispersion  " 
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HIGH-RELIABILITY  LAN  WITH  NEW  RAS  FUNCTIONS 


Takaaki  Suga 

Fujitsu  Limited,  Tokyo,  Japan 


Many  Japanese  factories,  universities,  and  laboratories  are 
installing  backbones  for  their  key  local  area  networks  (LAN) 
.   Fujitsu  makes  MHLINK,  a  multimedia  highway  line  network 
with  a  transmission  capacity  of  400  Mbps,  and  FSLINK;  both 
conform  to  the  international  standards  of  FDDI  (ISO  9314). 
These  \M  backbones  were  well  received  by  users. 
As  LAN  capacity  increases  and  multimedia  applications  become 
more  coranon  LAN  reliability  will  beco<De  more  important. 

This  paper  introduces  a  hirfily  reliable  \M  system  concept, 
and  discusses  future  large-capacity  multimedia  LANs. 


1.    LAN  RELIABILITY  REQUIREMEffTS 

In  Japan,  optical-loop  LANs  of  the  time-division  multiplex 
type  became  popular  in  the  first  half  of  1980s.   They  are 
used  as  internal  networks  in  factories  and  laboratories 
where  here  are  strong  electromagnetic  fields.   Fujitsu  has 
installed  more  than  300  of  its  F2880  optical  data  highway 
systems,  ich  are  8-  and  33-Mbps  optical  loop  \Ms. 
In  the  late  1980s,  very-hi^-speed  optical  LANs  appeared, 
faster  than  ICO  Mbps.   Fujitsu  has  MHLINK,  a  400-Wbps  mult- 
media  LAN  backbone,  v^ich  now  has  many  users. 

Optical-loop  LANs  are  used  as  general  office  systems,  as 
production  and  application  development  systems  in  large 
factries,  and  as  part  of  railway  and  expressway  systems 
where  coninunication  lines  run  outside.  LANs  for  office 
systemsshould  be  low  cost  and  compact.  For  production 
systems  in  factories  and  railway  and  expressway  sys-tems, 
priority  is  given  to  reliability. 

Below,  we  discuss  LAN  reliability  requirements  in  various 
environments. 

(1)    Large  factory  (see  fig.  1.) 

A  large  factory  may  contain  many  different  systems,  for 
production  control,  operation,  application  development,  and 
in  offices.   There  is  a  great  deal  of  communication  between 
the  host  computer  and  the  process  computers  and  terminals  at 
work  positions.   A  LAN  is  needed  to  connect  the  communi- 
cation acilities,   but  a  LAN  failure,  would  directly  affect 
production  and  cause  a  costly  holdup. 

Large  factories  often  use  optical  LANs  to  link  private  ex- 
changes and  remote  units,  used  to  connect  remote  extension 
trunk  ' 'aes.   Video  conference  systems  are  becoming  more 
popular,  and  there  is  an  increasing  demand  for  image 
communication. 

Large  factories  would  benefit  from  multimedia  communications 
for  data,  voice,  image,  and  video.  It  is  uneconomic  and  un- 
wieldy, however,  to  have  an  independent  LAN  for  each  informa 
tion  type. 


A  LAN  which  integrates  many  media  mist  meet  the  following 
reliability  requirements. 

®  Prevent  a  fault  in  one  device  causing  a  system  failure 

A  failure  in  the  backbone  LAN  which  integrates  factory  sys- 
tems would  be  very  costly.   Such  a  failure  must  be  prevented. 
A  system  viiich  has  control  functions  assigned  to  nodes  is 
better  than  the  centralized  control  system  of  a  conventional 
IM.    In  a  centralized  control  system,  all  nodes  are  con- 
trol led  by  one  supervisory  node. 

(D  Minimize  disruption  during  automatic  recovery 

A  fault  in  the  telephone  system,  which  is  lower  priority 
than  the  production  system,  must  not  affect  production. 
A  new  automatic  recovery  function  is  needed  to  avoid  momen- 
tary disconnection  of  all  lines.   Lines  are  momentarily  dis- 
connected in  a  conventional  LAN  when  the  automatic  recovery 
function  is  activated  to  fix  loopback  or  other  faults. 

(D  Minimize  the  affect  of  system  alterations 

Like  in  dX  we  cannot  allow  a  change  to  the  telephone  system 
to  affect  production  and  we  need  some  mechanism  to  prevent 
this  happening. 

®  prevent  multiple  faults  causing  a  system  failure 

If  the  power  supply  to  one  node  is  disconnected  for  routine 
maintenance,  a  fault  at  another  node  should  not  cause  a  sys- 
tem failure.   (Communication  between  the  working  nodes  must 
be  maintained  even  when  the  LAN  connection  is  broken  in  two 
places. 

A  LAN  vrfiich  satisfies  the  reliability  requirements  listed 
here  can  be  used  to  integrate  an  entire  system  with  a  back- 
bone, without  risking  a  complete  system  failure. 

(2)    Railway  (See  Figure  2.) 

Railways  are  installing  IMs  as  transmission  lines  for  train 
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property 

Conventional  LAN 

Highly  reliable  LAN 

User  needs 

1 

Internal 
components 

Only  repeaters  (E/0, 
0/E)  duplicated 

Fully  duplicated 

Duplicated  node 

components 

(Railway®) 

2 

Supervisory  node 

Centralized  contr  •. 
system  with  a  super- 
visory node 

Receive  select  system 
with  no  supervisory  node 

Avoiding  system 
failure 

(Large  factory®) 

3 

Influence  of 
optical  loop 
fault 

Momentary  disconnection 
of  all  lines  by  optical 
loop  switching 

Disruption  avoided  by 
receive  select  system 

Minimized  influ- 
ence of  automatic 
recovery 

(Large  factory©) 

4 

Influence  of 
node  fault 

Influence  of  node  fault 

Momentary  disconnection 
of  all  lines  by  loopback 

Minimized  influ- 
ence of  automatic 
recovery 

5 

Momentary  dis- 
connection by 
RAS  function 

Cotununication  disconne- 
ction of  several  seconds 
when  optical  loop  is 
switched  or  loopback  is 
executed,  or  of  more 
than  10  seconds  when  a 
duplicated  supervisory 
node  is  switched 

Full  switching  after  a 
momentary  disconne  econd 
or  less 

Minimized  line 
disconnection  time 
(Railway©) 

6 

Influence  of 
dov'-^f^,  fault 

Renders  unusable  a  node 
physically  disconnected 
from  the  supervisory  node 

Normal  functioning  of 
non-faulty  nodes 

That  multiple  fault 
do  not  cause  a 
system  failure 
(Large  factory®) 

7 

Monitoring 

Monitors  connection  to 
supervisory  node  only 

Monitors  connection  to 
any  node 

Several  monitors 
(Railway  3) 

8 

Influence  of 
node  addition 

Momentary  disconnection 
by  loopback 

Disruption  avoided  by 
receive  select  system 

Minimized  influence 
of  system 
alteration 
(Large  factoryd)) 
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service  control,  power  control,  and  railway  telephones. 
Optical  cables  are  inmune  to  electro^gnetic  interference, 
and  long-distance  transmission  is  possible  without  repeaters 

Since  reliability  requirements  for  large  factories  are  simi- 
lar to  those  for  railway  LANs,  only  additional  requirements 
are  listed  here. 

®  Duplexing  node  components 

Because  of  the  importance  of  safety,  components  in  each  UN 

node  must  be  duplexed. 

®  Minimize  the  line  disconnection  time 

A  railway  service  control  system  checks  train  locations  at 
very  short  intervals.   Even  a  momentary  power  failure  caused 
by  a  LAN  fault  may  paralyze  the  service  control  system.  If 
there  is  a  fault,  the  system  must  be  switched  itiinediately  to 
a  spare  one. 

(D  Have  several  monitors 

In  a  railway  system,  the  parent  facilities  for  train  serv- 
ices,  remote  power,  and  telephone  control  may  be  distributed 
between  several  locations.   Because  these  management  func- 
tions are  distributed,  LAN  supervision  may  also  have  to  be 
distributed.    It  is  desirable  that  more  than  one  LAN  monitor 
can  be  installed,  and  can  be  connected  to  any  node. 


-2.    HIGHLY  RELIABLE  LAN  SYSTEM 

This  section  compares  the  reliability,  availability,  and 
serviceability  (RAS)  functions  of  a  conceptual  highly 
reliable  LAN  with  those  of  a  conventional  LAN.   We  show  how 
a  LAN  can  meet  the  seven  requirements  above. 
(A  conventional  LAN  means  Fujitsu's  F2880-series  and  MHLINK) 

(1)    Receive  select  system 

A  conventional  optical-loop  LAN  has  a  supervisory  node  for 
each  single,  or  double  in  a  duplex  configuration,  system 
which  controls  and  supervises  the  entire  LAN.   This  is  call- 
ed centralized  control. 

Current  and  spare  optical  loops  are  clearly  distinguished  in 
a  conventional  LAN.   Usually,  all  lines  use  the  current  op- 
tical loop. 

As  fig.  3  shows,  if  the  supervisory  node  detects  a  fault  in 
the  current  optical  loop,  it  instructs  all  nodes  to  switch 
to  the  spare  optical  loop. 

This  loop  switching  causes  a  momentary  line  disconnection. 

We  propose  the  receive  select  system  for  our  high-reliabil- 
ity LAN. 

In  fig,  4.  terminal  node  A  transmits  data  to  the  terminal  at 
node  C  simultaneously  in  two  directions,  through  clockwise 
and  counterclockwise  optical  loops.   Sender  A  adds  monitor 
signals  to  data  at  transmission  time.   Receiver  C  reads  the 
monitor  signals  received  through  the  clockwise  and  counter- 
clockwise  loops  an  uses  them  to  select  a  working  channel. 

In  fig.  4,  the  monitor  signal  received  through  the  clockwise 
loop  is  abnormal.   Communication  can  be  restored  simply  by 
switching  to  the  counterclockwise  loop.    If  the  interface 
switch  is  already  set  to  the  counterclockwise  loop,  there 
is  no  need  to  change  the  switch  setting.   Communication  is 
completely  unaffected. 


(2)  Node  fault  processing 

In  fig.  5.  node  B  is  faulty.    In  a  conventional  LAN.  all 
nodes  loop  signals  back  together  when  instructed  to  do  so  by 
the  supervisory  node  (fig.  4).   This  momentarily  stops  com- 
munication in  all  lines. 

In  our  high-reliability  \M.  if  there  is  a  fault  at  node  B, 
only  the  interface  switch  needs  to  be  operated  to  restore 
communication.    If  the  interface  switch  at  terminal  C  is 
already  set  to  counterclockwise  loop,  communication  will  be 
unaffected  by  a  fault  at  node  B  (fig.  4). 

(3)  Multiple  faults 

Multiple  faults  are  assumed  in  the  conventional  LAN  in  fig. 
7.   The  node  disconnected  from  the  supervisory  node  can  no 
longer  communicate  because  only  the  supervisory  node  can 
create  communication  frames. 

The  highly  reliable  LAN.  however,  can  maintain  communication 
within  the  physically  connected  range,  despite  multiple 
faults  (fig.  8).   This  is  because  the  LAN  has  no  super- 
visory node  and  each  node  can  create  communication  frames 
independently. 

(4)  Internal  block 

Fig.  9  is  a  block  diagram  of  the  highly  reliable  UN.  The  i 
nternal  components  are  all  duplicated. 


3.   COMPARISON  OF  RAS  FUNCTIONS 

The  table  below  compares  the  RAS  functions  of  the  conven 
tional  optical  LAN  and  of  the  highly  reliable  LAN.  The''User 
needs"  column  shows  the  corresponding  reliability  require- 
ments of  large  factories  and  railways  described  in  the  pre- 
vious sections. 


4.   FUTURE  TOPICS  FOR  HIGH-RELIABILITY  LANS 

In  future,  there  will  be  more  kinds  of  information  communi- 
cation systems  and  capacity  will  increase. 
The  need  for  multimedia  communication  is  accelerating  LAN 
development  and  highly  reliable  LANs  are  essential  to  multi- 
media applications. 

Below,  we  discuss  the  outlook  for  highly  reliable  LANs  for 
multimedia  communications. 

(1)    Multimedia  services 

In  Japan*  multimedia  communications  began  as  integrating 
many  media,  including  data,  voice,  image,  and  video,  on  a 
single  transmission  line.   This  idea  of  multimedia  has. 
however,  always  been  an  environment  where  people  can  fetch, 
process,  and  transmit  information  of  any  forra. 

Multimedia  LANs  should  provide  transmission  lines,  and  also 
link  host  computers,  multimedia  personal  computers,  and 
display  equipment. 

As  an  example,  consider  image  processing  services  on  a 
multi-media  IAN. 

Dynamic  image  services  can  be  divided  into  those  which 
require  realtime  processing,  and  those  that  do  not.  Realtime 


processing  is  not  usually  needed  for  services  such  as 
dynamic  image  mail  and  retrieving  iioages  from  a  database. 
Dynamic  images  are  generally  compressed  by  a  workstation  or 
personal  computer  when  they  are  transmitted  through  a  LAN. 
Video  conferencing,  videophone,  and  other  comnunication  that 
uses  dynamic  images  requires  realtime  processing  (fig.  10). 

To  provide  these  services,  a  LAN  must  have  a  low-cost  codec 
function  which  compresses  images  and  support  internal  image 
exchange. 

An  image  exchange  service  will  enable  efficient  use  of  the 
transmission  area  and  extend  LAN  applications.   If  the  LAN 
can  only  transmit  images  on  fixed  basis,  a  dedicated 
path  must  be  provided  for  all  communication  and  the  LAN  is 
always  completely  occupied.  If  the  LAN  has  an  internal  image 
exchange    service,  the  number  of  lines  simultaneously 
available  may  be  limited,  but,  free  exchange  of  images  bet- 
ween any  two  parties  will  be  possible.  This  will  realize  the 
services  in  fig,  10. 

Image  exchange  in  a  LAN  has  the  following  two  technical 
requirements: 

1)  Visual  equipment  haiidling  dynamic  images  must  be  able  to 
specify  a  comraunicatlon  party  to  the  LAN.  The  equipment  must 
,  therefore,  be  free  to  change  the  address  of  a  communication 
party  in  the  UN. 

2)  A  backbone  \M  handles  dynamic  images  and  also  data  and 
voice.  This  means  the  LAN  must  be  flexible  enough  to  cope  wi 
with  large  changes  in  the  transmission  capacity.  Dividing 
the  transmission  area  in  the  LAN  into  each  information  type 
is  nefficient  equipment  handling  visual  information  must  be 
able  to  secure  the  transmission  area  in  the  LAN  it  needs  for 
image  communication. 

A  standard  protocol  is  required  for  communication  between 
the  LAN  and  any  multimedia  equipment  that  may  be  connected. 
It  roust,  therefore,  be  possible  to  control  equipment  from 
the  LAN. 


(2)    Very-high-speed  processing 

As  multimedia  becomes  more  popular  and  image  comnunication 
needs  grow,  faster  LANs  will  be  developed.   The  Synchronous 
Digital  Hierarchy  (SDH)  standard  recommended  for  multiplexed 
transmission  will  be  a  key  technology. 

150  Mbps.  600  Mbps,  and  2.4  Gbps  IMs  can  be  connected  in 
ahierarchical  structure  if  they  support  an  optical  trans- 
mission interface  which  conforms  to  SDH.  It  will  also  be 
possible  to  make  these  LANs  compatible  with  B-ISDN. 

Fujitsu  is  developing  the  kind  of  highly  reliable  LANs 
described  in  this  paper,  staying  at  the  forefront  of  pro- 
viding multimedia  services. 
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ABSTRACT 


Although  the  development  of  telecommunications  products  is  a  highly  technical  activity,  technology 
alone  is  not  enough  to  satisfy  customer  demands.  The  research  and  development  resources  of  AT&T 
Submarine  Systems,  inc.  (SSI)  have  combined  with  marketing  to  create  a  series  of  products  which 
satisfy  customers'  varied  requirements.  This  paper  will  show  the  process  in  which  SSI  matches  a 
product  to  the  market  by  focusing  on  customer  demands,  it  covers  the  evolution  of  fiber  optic 
submarine  cable  technology  beginning  with  SL280  through  today's  diverse  product  offerings*  SL100, 
SL560,  and  SL2000  cable  systems. 


Introduction 


Conventional  wisdom  provides  the  long-held  view  of 
marketing  as  a  business  activity  which  identifies 
customers'  needs  and  then  sets  about  to  satisfy  those 
needs.  The  problem  with  this  view  is  that  it  is  fairly  one- 
sided and  simplistic.  Although  it  properly  describes 
marketing  as  a  product  development  function,  it  over 
simplifies  the  process.  It  presumes  that  needs  are 
uniformly  consistent  and  identifiable.  It  further  presumes 
that  the  entity  performing  these  marketing  functions  has 
the  resources  required  to  devise  a  solution  capable  of 
satisfying  those  identified  needs.  Finally,  it  makes  the 
customer  a  passive  agent  in  the  process,  with  all  of  the 
product  development  activity  centered  around  the 
vendor. 

One  can  see  businesses  following  this  conventional 
wisdom  every  day.  In  periods  of  economic  recession, 
such  as  this,  fewer  businesses  are  actually  following  this 
practice,  because  its  flaws  can  lead  to  business  failure. 
Even  if  needs  were  so  easily  identifiable  and  static,  few 
vendors  have  the  resources  to  develop  a  product 
solution  that  will  truly  satisfy  those  needs.  Instead  of 
developing  products  for  their  customers,  they  offer 
customers  the  products  they  happen  to  have  available. 
One  result  of  this  approach  to  the  marketplace  is  the 
niche  solution.  Niche  vendors  are  challenged  to  find 
customers  with  needs  that  match  their  solutions.  A  more 
common  approach  is  to  try  to  convince  the  customer  that 
a  vendor's  available  solution  will  satisfy  a  need  whether 
it  does  or  not.  This  approach  leaves  opportunities  for 
competitors  to  try  to  come  closer  to  the  mark. 

AT&T's  experiences  depict  a  marketplace  that  is  far 
more  dynamic,  multi -faceted,  and  sophisticated  than 
traditional  wisdom  allows.  Instead  of  a  one-way 
movement  from  the  vendor  to  the  customer,  we  find  that 
product  development  is  a  relationship  in  which  the 
customer  becomes  intimately  involved.  True  satisfaction 
of  customer  needs  requires  more  than  a  slogan  about 
being  committed  to  customer  satisfaction.  It  recognizes 
the  necessity  of  a  continuing  dialogue  with  customers 
during  development  and  it  requires  having  a  breath  of 
resources  and  expertise  available  to  offer  products  that 
actually  meet  customer  needs. 


Effective  product  development  to  satisfy  customer  needs 
requires  the  willingness  to  include  the  customer  as  a 
participant  in  the  product  development  process.  SSI 
has  found  that  it  Is  the  dedication  to  work  with  customers 
during  development  as  much  as  the  technical  resources 
that  has  given  the  company  a  competitive  edge  in 
product  development.  The  benefit  of  customer 
involvement  in  the  beginning  stages  of  product 
development  is  evidenced  by  a  steady  evolution  of  fiber 
optic  submarine  cable  systems  across  a  spectrum  of 
feature  capabilities. 


Although  the  newer  developments  maybe  more 
technologically  advanced,  the  succeeding  products  do 
not  necessarily  make  their  predecessors  obsolete. 
Rather,  they  expand  and  shift  the  spectrum  in  such  ways 

as  to  give  customers  more  choices.  As  the  product 
spectrum  expands,  so  does  the  marketplace.  The 
breadth  of  AT&T's  product  line  opens  the  door  of 
opportunity  to  telecommunications  service  providers  that 
have  never  operated  submarine  cable  systems  before. 
These  customers  will  use  submarine  cable  technology  in 
new  ways  to  expand  their  own  ability  to  provide  services 
in  the  areas  ranging  from  local  phone  service  to  broad 
band  digital  capabilities. 


SL2000  is  the  first  AT&T  SSI  product  to  be  developed 
fully  with  the  customer  as  a  dynamic  partner  in  the 
process.  SL2000  pushes  the  technology  envelope 
farther  out  in  terms  of  expanded  capabilities  with  less 
maintenance  and  eventually  lower  operating  costs. 
However,  SL2000  does  not  make  its  predecessors 
obsolete.  Rather,  it  responds  to  specific  customer 
demands.  SSI's  experiences  with  customer  involvement 
shares  a  significant  responsibility  for  expanding  our 
product  spectrum. 


How  Needs  Evolve  Into  Demands 

In  approaching  product  development,  SSI  realized  early 
that  a  more  sophisticated  understanding  of  customer 
wants,  needs,  and  demands  was  required.  Philip  Kotler, 
world-renowned  expert  in  the  area  of  marketing  and 
customer  satisfaction,  provides  an  interesting  Insight  into 
the  dynamics  that  lead  to  customer  demands: 

A  human  need  is  a  state  of  felt  deprivation  of 
some  basic  satisfaction;  wants  are  desires  for 
specific  satisfiers  of  these  deeper  needs; 
demands  are  v/ants  for  specific  products  that  are 
backed  up  by  the  ability  and  willingness  to  buy 
them. 

Kotler  simplifies  this  observation  by  saying  that 
"wants  become  demands  when  backed  up  by 
purchasing  power. " 

Based  on  Kotler's  explanations,  SSI  recognized  that  we 
could  fulfill  requirements  with  real  products  only  when 
the  customer's  needs  evolved  Into  real  demands.  To  put 
ourselves  in  a  position  to  offer  a  product  solution  when 
the  customer  reached  the  point  of  demand  required 
developing  a  strategy  to  translate  the  customer's  needs 
Into  wants  and  wants  into  real  demands.  Obviously,  by 
directly  engaging  the  customer  in  the  product 
development  process,  the  customer's  realization  of  a 
demand  also  coincides  with  the  availability  of  the  product 
specifically  to  satisfy  that  demand.  In  other  words, 
purchase  decisions  are  made  when  customer  needs 
evolve  together  with  product  development.  The  bottom 
line  measurement  of  success  for  this  philosophy  is  SSI's 
current  inventory  of  orders  valued  In  excess  of  $1 .0 
billion  (US).  Moreover,  that  inventory  of  orders  includes 
products  serving  the  entire  spectrum  of  customer 
needs. 

Talking  With  Customers 

SSI's  success  in  developing  products  serving  the 
submarine  cable  market  comes  after  many  years  of 
talking  directly  with  customers  and  studying  their 
business  goals.  A  critical  aspect  of  this  process  Involved 
paying  continuing  attention  to  the  customers'  needs 
rather  than  to  just  the  products  and  services  we  had  to 
offer.  SSI  appreciated  the  imperative  to  understand  the 
customer's  view  point  in  order  to  compete  successfully  In 
a  global  marketplace.  Looking  at  the  marketplace 
critically,  we  discovered  that  It  is  really  a  diverse 
collection  of  many  smaller  markets,  each  requiring 
unique  products  to  satisfy  its  needs.  To  become 
recognized  as  a  global  telecommunications  provider,  it 
was  very  Important  to  develop  a  group  of  diverse 
products.  One  product  cannot  satisfy  the  total 
marketplace. 


We  looked  at  each  customers'  characteristics  and 
various  stages  of  development  and  sought  where 
communities  of  interest  lie.  Segmenting  this  universe  Into 
common  communities  of  Interest  helped  simplify  \\m 
market  development  task.  In  addition  to  talking  drrectly 
with  our  customers,  we  also  took  advantage  of  traditional 
research  techniques  to  identify  common  bonds  of 
Interest  among  different  customers.  The  research 
included  analyzing  trade  journals,  news  releases,  sales 
force  debrlefings.  and  customer  interviews.  We  identified 
current  and  potential  customers  for  transoceanic, 
regional,  inter-reglonal,  and  national  cable  systems. 
As  we  identified  gaps  in  current  product  capabilities,  we 
simultaneously  Identified  opportunities  to  develop  new 
products  to  fill  those  gaps.  The  results  Include  expanding 
our  fiber  optic  submarine  cable  products  from  our 
original  SL280  base  to  a  complete  line  of  systems: 
SL100.  SL560,  and  SL2000. 


Expanding  the  Marketplace 

AT&T's  traditional  submarine  cable  systems  market 
comprises  those  administrations  and  entities  that  have 
always  provided  submarine  cable  service,  beginning  with 
the  early  days  of  coaxial  cables.  They  began  to  deploy 
fiber  optic  submarine  cable  systems  a  decade  ago.  Back 
then,  AT&T's  SL280  product  was  the  first  and  remains  a 
benchmark  for  quality  and  service.  A  key  concept  that 
we  address  Is  the  customers'  need  for  connectivity  to  the 
global  network.  During  the  last  few  years,  the 
marketplace  for  submarine  cable  systems  has  expanded 
rapidly  as  more  national  telecommunications  providers 
seek  access  to  the  global  network  through  national  and 
regional  submarine  systems.  Market  research  shows 
that  more  money  will  be  spent  on  improving 
telecommunications  Infrastructure  in  the  next  ten  years 
than  In  the  last  hundred  years  combined.  Researchers 
suggest  this  investment  will  reach  $200  billion  (US)  by 
the  year  2000. 

Newcomers  to  the  submarine  cable  systems 
marketplace  have  slightly  different  priorities  than 
established  customers.  Although  each  customer  has  Its 
own  unique  set  of  priorities,  the  following  requirements 
addressed  these  Issues: 

♦  Price  —  Although  every  customer  is  sensitive  to 
the  price  they  pay  for  equipment  and  services,  the  costs 
of  submarine  cable  systems  have  reached  a  level  where 
this  market  pays  more  attention  to  questions  of  value. 

•  Reliability  —  For  experienced  operators  of 
submarine  systems,  demonstrated  reliability  Is  measured 
in  terms  of  both  system  availability  as  well  as  in 
maintenance  costs. 

♦  On-Time  Delivery  —  The  revenue-driven 
aspects  of  this  business  elevate  the  Importance  of  the 
vendor's  ability  to  meet  the  date  when  the  system  is 
scheduled  tor  service.  Every  day's  delay  means 
thousands  of  dollars  In  lost  revenue  opportunities. 

•  Shorter  Delivery  Cycle  —  This  requirement  is 
also  revenue  driven.  Rather  than  a  three-year  cycle  from 
contract  to  installatjon.  customers  want  to  cut  this  to  one 
and  a-oiie  half  years  In  April  1992.  AT&T  was  able  to 
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pull  together  its  vast  internal  engineering,  installation, 
and  technical  support  resources  to  install  TAT  10,  a 
SL560  transatlantic  link  between  the  United  States  and 
Germany  system,  in  less  than  30  days.  Not  only  fast,  the 
installation  was  also  flawless. 

♦    System  Performance  —  Error-free 
transmissions  also  impact  revenues.  Therefore,  most 
system  tenders  include  stringent  performance 
requirements  measured  in  bit-error  rates. 


World-class  Resources 

As  noted  earlier,  SSI  recognized  long  ago  that  one  of  the 
key  ingredients  to  being  able  to  continuously  meet 
customers  emerging  and  evolving  need  for  sophisticated 
fiber  optic  submarine  cable  based  products  was  a  rich 
mix  of  resources  and  expertise: 

•  Partnership  Tradition  —  Until  1984,  AT&T's 
primary  customers  for  telecommunications  equipment 
and  services  were  within  the  AT&T  family.  It  was  routine 
to  talk  with  one  another  about  needs  and  requirements. 
Therefore,  our  traditional  corporate  culture  developed  as 
one  of  cooperation  and  partnership.  It  remains  one  of 
the  pillars  of  how  v/e  do  business  today.  We  take  this 
practice  to  the  point  of  reviewing  where  our  customers 
may  identify  gaps  in  their  expectations  of  SSI,  even  if  a 
project  goes  to  a  different  vendor. 

•  World-class  Experience  —  SSI  has  the 
advantage  of  being  part  of  the  largest  and  most 
experienced  operator  of  telecommunication  networks. 
Many  of  the  technologies  that  evolved  into  international 
or  industry  standards  originated  in  AT&T's  operating 
networks.  More  than  a  century  of  global  experience 
gives  us  a  unique  perspective  and  enables  SSI  to  relate 
submarine  cable  systems  to  the  larger  network 
implications.  We  can  easily  understand  our  customer's 
needs  from  a  operator's  point  of  view. 

•  Comprehensive  Technology  Base  —  AT&T 
develops,  manufacturers,  installs,  maintains,  and 
operates  every  aspect  of  telecommunications 
technology.  Although  we  are  at  the  forefront  of  open 
systems  and  multi-vendor  initiatives,  we  are  capable  of 
delivering  every  piece  of  a  submarine  system  from  the 
interface  with  the  national  network  to  the  transmission 
equipment,  the  operations,  systems,  and  the  cables. 
This  means  that  we  can  help  customers  develop 
complete  systems  tailored  precisely  to  their  needs 
without  compromising  either  the  technology  or  the 
standards. 

•  Turnkey  Services  —  From  idea  to  operations, 
AT&T  SSI  is  capable  of  providing  it  all.  Comprehensive 
services  include  engineering,  design,  delivery, 
installation,  training,  operations,  and  maintenance.  For 
customers  new  to  submarine  systems  ownership  and 
operations,  the  availability  of  turnkey  services  and 
planning  support  is  very  appealing.  For  others,  AT&T 
provides  the  confidence  that  we  can  work  with  their 
team,  supplementing  their  resources  with  those  of  our 
own. 

•    AT&T  Bell  Laboratories  —  When  we  speak  of 
unique  resources,  none  are  more  widely  recognized  and 
appreciated  than  AT&T  Bell  Laboratories.  Many  vendors 
have  fine  research  and  development  capabilities.  The 


element  that  distinguishes  Bell  Laboratories  is  a  level  of 
basic  research  comparable  to  that  sponsored  by  national 
governments.  This  is  the  only  industrial  research  and 
development  organization  to  boast  seven  Nobel 
laureates. 

Many  competitors  in  the  information  movement  and 
management  industry  do  not  have  this  breadth  of 
resources  available.  Developing,  building,  installing, 
operating,  and  maintaining  submarine  cable  systems  is 
beyond  the  scope  of  many  telecommunications  vendors. 
Many  vendors  can  offer  pieces  of  a  solution  only. 
Submarine  cable  systems  require  a  breadth  of  expertise 
limited  to  a  handful  of  companies  around  the  world.  Even 
among  the  world  leaders,  few  compare  with  AT&T  in 
available  resources.  However,  sometimes  what  the 
others  may  lack  internally  can  be  acquired  through  joint 
ventures  and  creative  partnerships.  The  one  resource 
that  others  cannot  acquire  is  the  technological 
leadership  of  Bell  Laboratories. 

Choices  —  AT&rs  Breadth  of  Products 

AT&T's  product  development  efforts  began  more  than  a 
decade  ago  when  we  realized  that  to  meet  the  market 
requirements  for  higher  quality,  higher  capacity  and 
more  economical  long  haul  transmission  systems, 
analog  coaxial  cables  had  to  be  replaced  with  fiber  optic 
undersea  facilities.  Our  SL280  was  introduced  in  the 
1980's  as  the  first  fiber  optic  light  wave  system  capable 
of  transmitting  up  to  20,000  voice  circuits  per  fiber  pair.  It 
is  from  this  foundation  that  we  have  engaged  our 
customers  in  further  advances  in  light  wave  technology. 
The  next  major  development  was  the  Introduction  ot 
SL560,  an  optical  fiber  based  system  capable  of  carrying 
up  to  40,000  voice  circuits  per  fiber  pair.  SL560 
represents  a  fundamental  advance  in  quality  and 
performance  in  addition  to  its  expanded  capacity.  With 
appropriate  multiplexing  technology,  Its  capacity  can  be 
further  extended  to  80,000  circuits.  This  system  uses 
proven  design  techniques  with  a  robust  operations 
capability  that  includes  automated  surveillance  control 
and  maintenance  systems  as  well  as  equipment 
redundancy.  The  first  SL560  system  is  TAT  9,  which  was 
installed  in  1991  and  went  into  service  in  1992.  This 
technology  will  continue  to  serve  as  a  proven,  reliable 
work-horse  in  systems  around  the  world  for  many  years 
to  come. 

With  some  newer  customers,  we  have  Identified  an 
emerging  need  for  non-repeaiered  systems  as  the 
preferred  telecommunications  medium  for  shorter  haul 
systems.  Non-repeatered  systems  are  Ideal  for 
mainland-to-island,  festoons  of  coastal  loops.  Island-to- 
island,  and  river,  bay,  or  lake  crossings.  These 
applications,  which  are  growing  In  importance  all  around 
the  world  can  provide  national  connectivity  to  a  regional 
system.  AT&T's  SL1 00  is  a  non-repeatered  system  that 
delivers  tremendous  flexibility  at  a  very  attractive  cosL 
Without  the  need  for  repeaters,  the  terminal  equipment 
becomes  the  key  determinant  of  bandwidth.  Once  the 
undersea  plant  is  Installed,  the  system  is  capable  of 
operating  at  a  variety  bit  rates.  This  Is  especially  ideal  for 
applications  that  must  start  small  and  that  can  grow  as 
requirements  grow. 
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Building  on  this  experience  in  customer-based  product 
development.  AT&T  SSI  fully  engaged  our 
understanding  of  customer  demands  for  reliability  and 
performance  in  the  development  of  the  SL2000  product. 
This  system  has  advanced  reliability  features  that  also 
lead  to  lower  operating  and  per-circuit  costs.  The 
SL2000  system  takes  advantage  of  optical  amplification 
technology.  This  advancement  eliminates  the  need  to 
convert  the  optical  signal  to  electronic  and  back  to 
optical  again  at  repeater  sites.  This  results  in  high 
quality  and  reliability,  because  fewer  components  are 
required  at  each  repeater  location.  AT&T's  amplifier 
technology  can  span  distances  of  up  to  9.000 
kilometers.  Capable  of  transmitting  at  5.0  gigabits  per 
second.  SL2000  will  offer  up  to  300.000  voice  circuits 
per  fiber  pair  using  the  appropriate  multiplexing 
equipment.  This  system  also  supports  CCITT- 
Synchronous  Digital  Hierarchy  (SDH)  standard 
capabilities,  including  end-to-end  surveillance  and  line 
monitonng.  As  part  of  the  customer-driven  development 
of  this  product,  a  comprehensive  installation  process 
assures  on-time  delivery  of  a  fully-tested  system  that 
performs  as  required  from  day  one. 

The  first  SL2000  system  will  go  into  service  in  1994. 
However.  SSI  will  not  wait  that  long  to  know  how  this 
new  product  will  perform  in  service.  Part  of  the 
development  process  includes  constructing  an  actual 
9000  km  model  consisting  of  fiber  and  electronics  to 
demonstrate,  not  simulate,  optical  transmission 
performance  at  5  gigabits  per  second.  This  test  bed 
system  has  been  operating  for  several  months. 

Summary 

These  products.  SL100.  SL560  and  SL2000  are  end  to 
end  system  solutions  that  respond  directly  to  customers 
problems.  More  than  technological  solutions,  these 
products  represent  total  response  to  customers ' 
demands-  turnkey  solutions  for  which  SSI  assumes  full 
responsibility  for  manufacturing,  assembly,  construction, 
testing,  and  maintenance.  Responding  totally  to 
customer  demands  is  fundamental  to  a  corporate  wide 
AT&T  commitment  to  quality.  SSI  follows  this 
commitment  through  the  use  of  multiple  measurements 
to  tell  us  how  well  we  respond,  from  customer  interviews 
to  Malcolm  Baldridge  National  Quality  Award 
measurements  process.  The  ultimate  measure  of  our 
success  is  that  two  of  AT&T's  business  units. 
Transmission  Systems  and  American  Transtech,  won 
the  Malcolm  Baldridge  National  Quality  Award  in  1992  — 
an  absolutely  unheard  of  feat  that  has  eamed  national 
recognition  for  our  unparalleled  devotion  to  customer 
satisfaction. 
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ABSTRACT 


In  the  adaptation  of  telecommunications   technology  to   societal  applications,    the  importance 
of   'technology  push'   in  both  the  rapid  development   of  telecommunications  and  related 
information   technology  and  their  diffusion   nationally  and  internationally,    receives  some 
acknowledgement.      However,    the  neglect  of  the  demand  side  is   seldom  mentioned.  Three 
interrelated  aspects  are  explored  in  this  paper.   First,    the  nature  of  demand  for 
information  as  opposed  to  IT;    second,    the  complementarity  between   new  technology  and  human 
and  organizational  resources;    and,    third,    the  need  to  combine  the   'technology  push*  supply 
side  aspects  with  demand  considerations   in  the  context  of  a  theory  of  economic  growth.  In 
this  way  some  progress  can  be  made  in  clarifying  major   claims  made  for  telecommunications 
technology;    namely,    that   it  makes  a  significant   contribution  to  economic  growth  and  that 
there  is  an  equitable  sharing  of  the  benefits  of  the   Information  Age.      The  dominance  of 
technology  in  analysis  has   led  to  policies  and  resource  allocations  that  inhibit  the 
benefits  of  investment   in  IT.     All  too  often  problems  arising  from  neglect   of  the  basic 
complementarity  between  human  and  organizational   resources  and  technology  are  viewed  as 
merely  roadblocks  on  the  way  to  the  technological  utopia  -  roadblocks  that  can  be  removed 
at   low  or  even   zero  cost.      Analysis,    policy  formulation,    and  their  supporting  research 
agenda  are  in  need  of  substantial  revision. 


1945  WAS  A  GOOD  VIKTAGE 

We  need  historical  perspective  on  the 
way  these   processes   are  conceptualized, 
on  the   'pushes'   and  'pulls'   that  are 
involved.    For   information   society  buffs 
and  especially  IT  ones,    1945  was  a  good 
vintage,    even  if  few  had  the  vision  to 
take   full  advantage  of  the  mix  of  rich 
perceptions   that  were  on  offer.  For 
example : 

(i)  Arthur   Clarke's  paper,  "Extra- 
Terrestrial  Relays      Can  Rocket  Stations 
Give  World-wide   Coverage?",  was 
published  in   Wireless   World  (1), 
showing   that    satellite  communication 
was  possible.      There  were,    of  course, 
the   inevitable  denials  by    ^experts'  but 
the   first   satellite  of  the   19603  was  to 
grow  in   size,    complexity  and  output. 
Diffusion  of   the  new  technology 
generated  great   expectations  and 
probably  did  more  than  anything  else  to 
foster    ^the   global'  myth; 

(ii)  Hayek's   "The  Use  of  Knowledge  in 
Society"   had  appeared  the  previous 
month    (2)  .      I  think  someone  described 
Hayek  as   "the  most  intellectual 
defender  of   capitalism"   and  that  essay, 
a  significant  milestone  on  the  road  to 
development   of   information  economics, 
was  a  defence  of   the  market   system,  for 
he  attributed  to  that   system  the 
capability  of  handling  the  use  of 
knowledge   in  society. 

(iii)  Mid~l945  Vannevar   Bush   sprung  the 
notion   of   information  overload  upon  us 
in  his  paper,    "As  We  May  Think": 

There   is   a  growing  mountain  of 
research .      But   there   is  increased 
evidence  that   we  are  being  bogged 
down   today   as   specialization  extends . 
The   investigator   is   staggered  by  the 
findings   and  conclusions  of  thousands 
of   other   workers   -   conclusions  which 
he  cannot   find  time  to  grasp,  much 
less  to  remember,    as  they  appear.  Yet 


specialization   becomes  increasingly 
necessary   for  progress,    and  the 
effort   to   bridge  between  disciplines 
correspondingly   superficial.  The 
difficulty  seems  to  be,    not   so  much 
that  we  publish  unduly  in  view  of  the 
extent   and  variety  of  present-day 
interests,    but   rather  that 
publication  has  been  extended  far 
beyond  our  present  ability  to  make 
real  use  of   the  records    (3) . 

Bush ' s   solution  was  a   "memex" :    "a  sort 
of  mechanized  private  file   and  library", 
storing  all   the   individual's  "books, 
records,    and   communications",  which 
could  be   consulted  "with  exceeding  speed 
and   f lexibility-an  enlarged  intimate 
supplement  to   his  memory"    (4)  . 

So  half  a  century  ago  there  were: 

Technological    foresight    coupled  with 
optimism  about  the  development  of 
communication    technologies ; 

•       A  seeming  reconciliation  of  this 
kind  of  technological  change  with 
the  basic  market  model  on  which 
Western   societies   were   operated;  and 

Promise  that  the  new  technologies 
could  be  harnessed  to  serve  science, 
through   new  specializations  and  the 
industrialization  of  information 
processing   and  research  activity. 

I  do  not  need  to  stress  the  unresolved 
nature  of  the  debate  about  the  possible 
outcomes   from  this   interacting  set  of 
forces.      I  believe  it  helpful  to  think 
in   terms   of    ^technology  push'  and 
Memand  pull' (5).      No  doubt  there  is  an 
element   of   each  whenever  technological 
innovation   takes  place.    Modern  times, 
however,    seem  to  have  witnessed  the 
dominance  of    ^technology  push ' ,    to  the 
neglect   of  the  human   factor,  perhaps 
especially  in   the  case  of  communications 
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technology  but   also   in,    for  example, 
medicine . 

Consider  a   recent  occasion;      the  Geneva 
1991   World  Telecommunication  Exhibition 
and  Forum,    the  latest   in  a  20-year 
series  reflecting  the  growth  of  the 
telecommunications   industry.  How 
successful  was  Telecom  91?  The 
organizers   judged  success  in  terms  of 
the  number  of  visitors;   the  total  amount 
spent   on   exhibits,    travel,  entertainment 
and  other  expenses    (   i.e.,   more  than  $US 
0.5  bn);   the  presence  of  the  "stars  of 
the   industry"    (i.e.,    1,000  ministers, 
chairmen  and  other  top  officials)  ;  and 
the   conduct   of  business   "at  a  dizzying 
pace"  (6).      But  even  the  Telecom  91  Daily 
could  see  a  down  side:      the  conference 
would  be   remembered   "for   its  inattention 
to  the   needs   of  developing  nations",  the 
absence  of  a  "clear  theme",   and  the 
"technical    pornography" (7)  . 

This  major   event   was  directed  towards 
"An   interconnected  world:      improving  the 
quality  of   life   for  all" (8).      I  was 
reminded  of  the  Du  Pont   slogan:  "Better 
things    for   better   living ...  through 
chemistry".    The  Du  Pont   painting   for  the 
1939   World's  Fair,    now  hanging   in  the 
company   lobby   in  Wilmington,  Delaware, 
made  very  clear  that  the  better  living 
was   "for  all",    the  poor  and  downtrodden 
coming  on  stage   from  the  left  are 
transformed  into   a   happy,  enlarged 
family   with  a  basket   of  goodies  moving 
off  to  the   right.      Of  course, 
telecommunications  is   spoken  of  as  a 
benign  technoloqy   when  compared  with  Du 
Pont  products,    which   included  black 
powder,    dynamite,    management  services 
for  the  Manhattan  Project, 
tetraethyllead,    and  CFCs,    so  creating  "a 
merchant   of  death   image"    (9) . 

Perhaps   it   is  as  well  to  remember  that 
Du  Pont   and  nearly  everyone  else  uses 
telephones   and  the  associated  IT,  before 
being  swept  up  by  the  Telecom  91  "vision 
for   a  Borderless  Planet"  promoted  in 
Geneva.      After  all,    15  per  cent  of  the 
world  population  has  access  to  85  per 
cent   of   telecommunication   services  and 
two  thirds   of  that  population  have  no 
telephone   services   available    (10)  . 

We  find  much  the   same  mix  of  ^technology 
push'    and  neglect  of  equity 
considerations   if   we  look  to  the  future 
with  the   cyberspace  experts.      The  world 
they  contemplate  and  seek  does  not  yet 
exist;    it   is   the  ultimate  human-computer 
interface  -  a  world  behind  the  computer 
screen   as  magical   and  marvellous  as  the 
one  Alice  discovered  behind  her  looking 
glass.      It  gives  access  to  "vast  data 
bases   that   constitute  the  culture's 
deposited  wealth,    every   document  is 
available,    every   recording   is  playable, 
and  every  picture   is   viewable" ( 11) . 
This   is    *  technology  push'    in  the 
extreme.      There  are   no  economic 
constraints   in  a    "harsh,  nightmarish", 
"man-made    information    jungle" (12). 
There   is   an  added  Orwellian  threat: 
"With  the  thrill  of   free  acess  to 
unlimited   corridors   of   information  comes 
the   complementary  threat   of  total 
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organization" (13)  .      Of   course,    the  PVWs 
(Personal   virtual  Workplaces)    and  CVWs 
(Corporate  Virtual   Workplaces),  on 
closer   scrutiny,   bear  quite  a 
resemblance  to  Bush's  memex. 

THE   DEMAND   FOR  INFORMATION 

Let  me  turn  to  the  first  of  the 
interrelated  aspects   I  wish  to  introduce 
-   the   demand   for  information. 
Developments   in   information  economics 
have   focussed  attention  on  the 
characteristics  of   information,    in  sharp 
contrast   to  mainstream  economics  which 
was   somehow  able  to  transform 
uncertainty   into  a   perfect  certainty 
equivalent.      Now  we  try  to  unbundle  the 
uncertainty,    to  look  at   the  various 
characteristics:    receiving   the  desired 
information  at   the  time   required,    in  the 
briefest   form  and  in  order  of 
importance,    with   necessary  auxiliary 
information,    all   with   the  reliability 
and  sources   indicated.      The  effort  or 
cost   should  be  minimized.      The  process 
should  not  be   cluttered  with  unwanted 
material.      And  finally,    no  response 
should,    in   an   ideal   information  system, 
mean  very  definitely   that    it  doesn't 
exist.      This   list  dates  back  to  the 
1950s  (14). 

There  are   further  complications   to  the 
notion   of   rational   use   of  information. 
Choice   theory   favours   optimization  while 
satisficing   theory   recognizes   the  limits 
to   information  and   sees   optimization  as 
impossible.      These  approaches  have  in 
common  the  good  and  effective  use  of 
information.      We  must  also  allow  the 
possibility   that   decision-makers  fall 
into  error:    they  may   fail  to  select  the 
correct   action  even   when   the  messages 
are  appropriate;   and  they  may   respond  to 
the   wrong   information.      The   influence  of 
their   experience,    of   their  attitudes, 
must  be  added  to  such   factors  as 
transactions   costs,    search   costs,  and 
asymmetries    (15) . 

HUMAH   AND    ORGANIZATIONAL  RESOURCES 

Not   only   do   decision-makers  have 
histories,    they  also  exist   in  an 
organizational   context,    or   rather  many 
organizational   contexts   -  family, 
workplace,    community.    State,    etc.  Each 
brings  to  a   decision   the   learning  and 
skills   of   experience;    each  operates  in 
an  organizational   context.      This  can 
lead  to  the  Kenneth  Arrow  argument  that 
"the   combination   of  uncertainty, 
indivisibility,    and   capital  intensity 
associated   with   information   channels  and 
their   use   imply    (a)    that   the  actual 
structure   and  behavior   of  an 
organization   may  depend  heavily  upon 
random  events,    in  other   words  on 
history,    and    (b)    the  very  pursuit  of 
efficiency  may   lead  to   rigidity  and 
unresponsiveness   to    further   change" (16). 
In  effect.    Arrow  is  providing  an 
economist's   version   of  cognitive 
dissonance    (17)  . 

TECHNOLOGY,    THE   HUMAN  FACTOR  AND  GROWTH 
THEORY 

1   am  trying  to  contrast  the 
technological   Utopias   with  an  emphasis 
upon   human   and  organizational  resources. 


What  is  needed  is  recognition  that  these 
inputs  are   complementary;   and  that 
recognition  can  come,    I  believe,    from  an 
understanding  of  the  economic  growth 
context . 

It  is  fashionable  to  assign 
telecommunications  a  leading  role  in 
economic  growth.   The  new  systems  enable 
rapid  and  flexible  adjustment  to 
changing  market   conditions;  coordination 
is   improved  and  extended;   everyone  can 
operate  globally  -  whatever  they  take 
that  to  mean.  While  the  multiplier 
effects   of  telecommunications 
expenditures   are   comparatively  small, 
those  effects  are  spread  widely  through 
backward  and  forward  linkages;  scale, 
scope,    growth  and  network  economies  are 
achieved;    greater   expectations  are 
generated;    competitive  edge  is  conferred 
-   although   Schumpeterian   imitators  might 
be  quickly  off  the  mark  to  erode  the 
profits . 

More  generally,    so  the  argument  goes, 
cheap  and  easy  communication  helps 
create  wealth.    19th-century  towns  grew 
around  railway   stations;  20th-century 
ones  need  good,    cheap  telephone  service. 
Information   flow  around  the  world  is 
itself  part  of  trade,   and  a  means  of 
trading.      Even  investment   is  more 
difficult   with  poor  phone  service. 
Reasoning   like  this,    despite   its  appeal 
to  many  actors   in  the  telecommunications 
industries  and  to  many  of  those 
responsible   for  policy  matters,  still 
needs  to  be  put  into  the  context  of  a 
theory  of   economic  growth. 

The  mystery  of  economic  growth  is, 
according  to  a  recent  article   in  The 
Economist    (18)    about  to  be  so3-ved,  A 
new  orthodoxy  stemming  from  the   work  of 
Paul  Romer   and  like-minded  thinkers  is 
said  to  be  discernible.      To  the 
neoclassical  theory's   capital  and  labour 
has  now  been  added  another  factor  of 
production:    knowledge.      This   is   said  to 
be   yielding  more  plausible  conclusions. 
Knowledge  can   raise  the   return  on 
investment,    but   like  the  acquisition  of 
other  productive  assets,    there  are 
costs.      Because  knowledge   is  productive, 
success   can   fund   further   investment  in 
knowledge  creation  which  in  turn  can 
make   further   investment  more  productive. 
This   purported  b^reakthrough  might  come 
as  a   surprise  to  those   familiar  with  the 
work  of   the  pioneers   of  information 
economics,    who  analyzed  the  role  of 
information   in   decision-making  and 
growth.      Certainly  their  efforts  have 
linked   information   with  organization 
-with  Arrow's   information   channels-  and 
this  plays  a  vital  part   in  growth.  The 
role  of  knowledge  has  been  recognized 
for  a  long,    long  time  but  we  have 
neglected  the   interaction  between 
knowledge   and  economic  activity. 
Knowledge  must  be  operative;    there  must 
be  capability  of  using  knowledge  for 
identified  ends;    technology  must  be 
complemented  by  human  and  organizational 
resources    (19) . 

It   looks  as  if  wo  have  identified  the 
building  blocks;    organizational  capital, 


incentive   structures,    stocks   and  flows 
of  information.   But  we  have  been  content 
to  give  the  design  prize  for 
organizational   form  to  the  "market**, 
despite  the  importance  of  what  goes  on 
inside  organizations. 

CONCLUSIONS 

It  is  time  to  revise  research  agenda  and 
decision-making  practices  to   focus  on 
the  potentially  very   rewarding  activity 
of  design  of   organizations,    with  a  view 
to  fitting  together  ways  of  organizing, 
innovation,   and  new  technology.      This  is 
a  genuinely   interdisciplinary  task: 
scientists   and  technologists,  social 
scientisis,    management  and  policy-makers 
must   all   be  involved. 

These   are   not  abstract,  irrelevant 
theory   issues;    they  translate  into 
decisions  about  the  world  we   live   in  and 
the  world  we  would  like  to  live  in. 

The  basic   complementarity  between 
technology  and  human   resources  helps 
clarify  the  major  claims  made  for 
telecommunications   technology,  i.e., 
that   it  makes  an  important  contribution 
to  growth  and  that   it  facilitates  an 
equitable   sharing  of   the  benefits  of  the 
Information  Age. 

The   concept   of   capital   is  complex. 
Schumpeter  warned  us   long  ago  that 
capital   is   "neither  homogeneous   nor  an 
amorphous  heap" (20).      Questions   I  asked 
almost  20   years  ago   still  seem 
pertinent : 

We  should  ask  how  various  kinds  of 
information,    both   the  existing  stocks 
and  current   flows,    complement  both 
each  other  and  other   resources.  Can 
we   say  that   those  complementary 
relationships   are   understood  as  soon 
as  we  hear  of  books,   data  bases, 
computers,    land  lines,  and 
satellites?     Do  we  know  which  parts 
must  be  available  before  we  can 
operate  others?  Do  we  know  the 
various   sequences   and  lags  between 
economic  actions   imposed  by  modern 
information   technology?  (21) 

Investment   in  technology,   or  more 
specifically  in   IT,    does   not  guarantee 
growth  benefits,   any  more  than  an 
increase   in  RSD  expenditures   does  so. 
Analysis  and  policy  must  take  account  of 
the   complex  complementarities,    the  leads 
and  lags,    and  the  ongoing  substitution 
process.      This   consideration  extends  to 
the  equity  aspects.      There  will  be  no 
equitable   sharing  unless  those 
complementarities  and  leads  and  lags  can 
be  so  managed  that  the  benefits  of  the 
interconnected  world   reach  all  parts  of 
society  and  all   countries.      Such  an 
outcome   seems   improbable:      the  global 
economy  as   seen   from  New  York,   Tokyo  and 
London  is   not  the  economy  seen  from 
within  Africa  and  South  America    (22) . 

You  may  prefer  to  think  these  are  just 
transition  problems,    roadblocks   to  be 
brushed  aside  with  ease    (23)    as  we  learn 
how  to  use  these  marvellous  enabling 
technologies.    If  so,    I  ask  you  to 
reflect  on  the   1945  vintage  and  ask  how 
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much  progress  we  have  made   in  this 
debate  -  a  debate  that  goes  back  much 
further  if  we  look  to  the  history  of 
other  technologies. 
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The  Human  Irnpact  of  Converging  Corranunication  Technologies: 
Entertainment isation,  Social  Change  and  Saturation. 

Greg  Heam 
Communication  Centre,  QUT. 
Brisbane,  Australia. 

1.  ABSTRACT 

Interviews  and  pla-ixang  workshops  helped  define  the  meaning  of  convergence  for  Australian  users  in  terms  of 
changes  in  perception,  interactivity,  feedback  and  other  capacities.  Unintended  counterproductive  human 
consequences  are  then  considered.  These  include  continued  entertainment  isation  of  basic  institutions  and 
dilution  of  what  might  be  termed,  psychological  and  cultural  infrastructure.  An  adequate  response  to  these 
human  inpacts  will  depend  not  on  technologies  themselves  but  on  the  ability  of  stakeholders  to  access  new 
ways  of  socially  constructing  media  and  ccmtunication  systecEis. 


2.0  INTRODUCTIO'^^ 

Human  beings  embarking  on  the  inplementation  of 
new  technologies  typically  are  seeking  to  achieve 
certain  outcomes.  Often  these  are  motivated  by 
technical,  economic  or  political  in^^erat ives . 
As  well,  new  technology  usually  engenders 
unintended  consequences,  not  imagined  by  the 
original  advocates  of  the  technology.    They  are 
unintended  because  they  are  not  foreseen.  Indeed 
sometinves  they  are  unforeseeable.      Often  they 
occur  in  dcrnains  vhich  are  distanced  from  the 
original  intended  outcomes  in  space,  time  or  the 
knowledge  base  required  to  foresee  them.  Social 
and  psychological  inpacts  are  frequently  cases  in 
point.    Sometimes  they  are  damaging  and  sometimes 
they  are  productive.  VJhen  they  are  potentially 
damaging  it  would  seem  even  more  irtportant  to 
predict  them.    The  focus  in  this  paper  is  on 
unintended  potentially  damaging  impacts,  not 
because  these  will  be  the  only  outcomes  of  a 
converged  communication  system,    but  because  they 
need  to  be  made  visible  to  designers  and 
stakeholders  in  the  convergence  process. 

Of  course,  anticipatory  studies  are  inherently 
speculative.    Therefore,  anticipating  the  human 
impact  of  the  convergence  of  telecommunications, 
information  technology  and  broadcasting  must  be  a 
speculative  analysis.    Arguably,  speculation  is 
more  likely  to  be  valid  if  it  is  informed  by 
sound  theory  and  reflections  of  those  who 
otentially  will  be  affected.  Consequently,  in 
this  paper  we  develop  a  scenario  of  human  impact 
driven  by  a  theoretical  analysis  of  what 
converged  coirmunication  technologies  wi  ,1  mean 
for  individual  human  users.  This  analysis  was 
informed  by  interviews  with  stakeholders  driving 
the  technology  of  convergence  within  Australia, 
which  helped  to  define  the  emerging  technologies 
and  products  and  the  way  stakeholders  f ram.ed 
them.    We  then  report  on  concerns  articulated  by 
representatives  from  the  Australian  community  in 
a  series  of  workshops  where  the  future 
telecoirmmication  system  was  described  and 
debated.    Next,  we  compare  the  theory  driven 
scenario  with  that  derived  inductively  and  point 
L'^  compatible  themes  of  concern.  Finally,  we 
bri<=jfly  describe  and  evaluate  possible  responses 
ro  these  concerns. 

2.1.  DESCRIBING  CONVERGEInTCE 

Initially,  we  sought  to  describe  in  n:,n- 
technological  terms,  wliat  was  emerging 


technically  in  Australia  and  what  this  would  mean 
for  individual  consumers.    To  this  end,  as  well 
as  examining  the  international  technical 
literature  (Free,  Stevenson,  Mandeville,  Heam 
and  MacKenzie,  1992) ,  we  accessed  interviews  with 
key  stakeholders  in  the  convergence  process  in 
industry  and  government.  The  stakeholder 
interviews,  which  were  sponsored  by  the 
Australian  Coalition  of  Service  Industries,  DITAC 
and  AOTC,  were  part  of  a  broader  scoping  study 
seeking  to  ascertain  the  extent  of  activity 
related  to  convergence  across  Australia  (Free  et 
al,  1992).  1     Ihese  interviews  focussed  on 
technical  and  comnnercial,  as  well  as  social 
issues.    Because  scoping  studies  seek  to  isolate 
relatively  rare  information  which  is  spread 
throughout  a  large  system,  the  key  procedural 
issue  is  the  identification  of  respondents  for 
the  study. 

Initially,  we  analysed  industry  sectors  suggested 
as  those  likely  to  hold  important  interests  in 
the  convergence  of  communication  technologies. 
Major  organisations  within  each  industry  were 
then  targeted  and  key  individuals  who  were  most 
relevant  and  accessible  were  approached.  The 
analysis  of  industry  sectors  was  based  on  an 
investigation  of  existing  users  of  anal.ogue 
communication  and  other  media,  a  revie//  of  the 
International  Consultative  Committee  lor 
Telephone  and  Telegraph  (CCITT)  on  future 
possible  services  for  broad -band 
telecommunications,  a  review  of  the  literature 
and  consideration  of  users  of  relevant 
technologies.    The  final  list  of  contributors 
included  representatives  from  electronic 
manufacturing  companies,  computer  and 
communications  manufacturers,  the  airline 
industry,  software  companies,  service  industries, 
government  departments,  libraries,  and, 
engineering,    architectural  and  advertising 
consultancies . 

The  inter viev/s  were  conducted  in  a  semi- 
structured  fomet  and  focused  primarily  on 
convergence -related  activities  that  the 
respondents  were  involved  in. 2    The  interviews 
were  not  directly  concerned  to  evaluate  or 
explore  issues  of  human  inpact.    However,  they 
nonetheless  chronicle  the  attitudes  and  ways 
stakeholders  are  currently  constructing  the 
meaning  of  the  convergence  process .    They  give  an 
insight  into  the  metaphors,  models  and  driving 
images  which  are  guiding  stakeholders  in  the 
convergence  process. 
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Let  us  examine  each  in  turn: 


On  the  basis  of  these  interviews  and  literatur*? 
we  developed  an  understanding  of  the  diirensions 
of  convergence  and  a  first  principles  analysis  of 
the  iirpact  of  this  convergence  on  human 
cortimunication.    The  term  we  use  to  describe  the 
coinrttunication  systems  arising  from  convergence  is 
digital  video  communication  (DVC) .    D\/C  is  not 
just  an  extrapolation  of  our  current  visual 
media.    The  term  advanced  video  communication 
might  capture  this.    But  the  term  digital  video 
communication  implies  a  quantum  shift  not  just  an 
extrapolation.    D^;c  marries  the  power  of  current 
visual  media  with  the  power  of  the  computer  and 
injects  it  into  a  network  which  connects  vast 
numbers  of  humans  around  the  globe.  Because 
developcnents  are  happening  at  such  a  rapid  pace 
and  many  alternative  scenarios  are  hypothesised, 
it  is  difficult  to  be  precise  about  just  what 
changes  are  in  train.    Ultimately,  political, 
technical  and  rrarket  considerations  will  shape 
the  exact  nature  of  the  products  and  services 
trade  available.    This  analysis  is  therefore  based 
on  the  general  notion  of  a  converged 
communication  system  consisting  of  increased 
bandwidth,  increased  intelligence  via 
computerisation,  increased  visual  facility,  and 
integration  of  video,  text,  voice  and  data.  We 
make  no  precise  prediction  about  the  exact  form 
of  technology  and  the  likely  timing  of  its 
emergence  though  numerous  studies  suggest  the 
general  description  is  accurate  (Free  et  al, 
1992) . 

3,0  INDIVIDUAL  IMPACTS 

In  trying  to  understand  the  human  iirpact  of 
convergence  in  commronication  technology,  one 
starting  point  is  to  ask  vAiat  would  be  different 
for  the  individual  human  communicator  in  the 
communication  environment  engendered  by 
convergence.  Human  beings  relate  in  an  intimate 
way  to  their  immediate  informational  and 
communicative  environment.    They  exist  in  a 
cocoon  of  space  and  time  vAiich  is  defined  largely 
by  the  information  and  communication  they 
receive.    Elxisting  media  have  already  radically 
changed  the  nature  of  the  space- time  habitat  of 
individual  humans  (Heam,  1991)  . 

However,  an  analysis  of  the  essential  components 
of  digital isation,    visualisation  and  networking 
suggests  a  number  of  even  more  fundamental 
changes  to  the  ccrnraunication  environment  of 
individual  users  that  may  result  from 
convergence.  These  include: - 

•hyper- real is tic  perception 
•increased  interactivity 
•in:egration  of  communication  channels 
•increased  storage  of  communication  history 
•increased  descriptive  capacity  for  conplexity 
and  detail 

•increased  capacity  for  experimentation 
♦greater  elaboration  of  conrninication  feedback 
loops 


.K'  c: i 9 i r  i l/i t or.    {  K  -l*. .v : : •  i : i  j  i  i  j r  i.:^  mv:  t 
as L a t  ed  t  ecimo  1  ogy  ot  .h  i  o  1 1  f "io  f  i  n  i  i  i  «.*  n 
Lt=levision  (Hun')  pj5s  fct^en  he*:  ra  idf->i  as  providiivy 
an  equivalent  increase  in  viewing  qua  lit//  t.(-  the' 
increase  in  quality  compact  diPc?  havvj  pi<:vic :<.•'! 
for  audi::  c?mr.unication.  However,  the 
relaricnship  between  inneaspd  definition  airi 
erjianced  v i ew i ng  expe r i  ence  is  not  n ec(:-? s- j r  i : y  u 
s  i  mp  1  e  and  d  i  rec  t  o:  v .   (See  Lup  k  er .  All  en  'ii : : 
Hearty,  1988;  and  No;jLTan,  19^8.)  Vie.ver 
reactions  to  the  nev;  quality  of  picture  have  nit 
been  adequately  assessed.  The  main  reason  tci 
this  is  that  the  quality  cf  the  viewing 
experience  will  ultimately  depend  nor  solely  upon 
the  picture  quality  per  se,  b--:t-  upon  the  picture 
quality  in  conjunction  with  ne//  genres  of  picture 
content.  Put  simply,  s^ii table  test  rraterials  have 
been  lacking.  vie,A7ers  may  experience  a  high 
definition  picture  of  an  orange  as  not 
particularly  more  dramatic  than  an  ordinary  TJ 
picture  of  an  orange.  However,  a  snowstorm 
sequence  in  a  dramatic  film  on  a  large  flat 
screen  may  in  fact  be  perceived  as  a  quantum  leap 
in  viewing  experience.    The  develcprr.ent  of  such 
films  capitalising  on  HDTv'  is  under  way  (Kallett, 
1991).  Moreover,  the  enhanced  quality  of  image  is 
expected  to  have  applications  in  printing, 
medicine,  p-ablic  display,  computing,  education 
and  the  military  (Bedford,  1991)  .  When  combined 
with  digital  technology,  applications  and  genres 
are  likely  to  be  developed  which  exploit  the 
higher  image  quality.  In  Japan,  the  Gifu  Art 
Gallery  is  a  good  example  of  such  an  application. 
The  enhanced  picture  quality  allows  visitors  to 
appreciate  not  only  composition,  but  brushstroke 
and  texture  of  paintings  chosen  from  a  database 
of  masterpieces. 

It  is  fair  to  say,  therefore,  that  despite  some 
evidence  of  only  moderate  reactions  from 
potential  consumers,  it  is  clear  that  DVC  will 
enhance  the  "quality"  of  the  image  and  sound 
packages  v/e  receive.  That  is,  the  package  will  be 
more  attractive  to  eye  and  ear;  smoother  and  more 
seamless.  The  Nippon  Telegraph  and  Telephone 
corporation  (NTT)  vision  for  the  21st  century 
suggests  the  key  word  to  describe  the  new 
technologies  is  "ultra"   (iSiTT,  1990)  .  Indeed  it 
could  be  argued  that  the  perceptual  quality  of 
WC  will  actually  surpass  the  perceptual  quality 
of  reality.  A  digitally  constructed  video  cf  a 
walk  through  a  rain  forest  will  feature  greener 
foliage,  more  detailed  textures,  clearer  twig 
snaps  and  so  on,   than  an  actual  walk:  DVC  will 
allow  us  to  achieve  an  artificially  heightened 
awareness.  As  such,  will  digital  take  us  a  step 
closer  to  realities  we  are  attenpting  to 
represent  or  a  step  toward  a  different  dimension 
altogether?  Are  we  changing  our  perception  rather 
than  supplementing  it? 

3.2    INCREASED  INTERACTIXaTY 

In  addition  to  altering  i^erceptual  qualities,  DVC 
also  alters  the  nature  of  the  interaction  between 
the  Csommunicator  and  the  medium.  Consumers' 
interaction  with  television  sets  is  limited  to 
switching  if  c,n,  changing  channels  and 
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occasionally  talking  to  it.  For  the  most  part  the 
communication  is  initiated  by  the  producer  and 
received  by  the  consumer,  notwithstanding  the 
fact  that  consumers  may  process  this  material  in 
diverse  and  idiosyncratic  ways. 9  DVC  opens  new 
opportunities  for  interaction.  These  include 
expanding  repertoires  of  choices  (e.g.  via 
digital  delivery  systems) ,  both  of  content  and 
order  of  presentation  (e.g.  interactive  video 
disc),  the  ability  to  change  content  and  image 
(e.g.  CAD)  and  ultimately  perhaps  total  emersion 
in  completely  synthesised  sensory  experience 
(i.e.  virtual  reality)   (Rheingold,  1991).  As 
well,  videoconferencing  e5)plications  provide  for 
increased  interaction,  at  a  distance,  in  the 
traditional  sense  of  communication  interaction. 

Although  scitve  of  the  enhanceitvent  of  interactivity 
will  be  initially  trivial  e.g.  an  extra  ending  on 
a  movie,  the  range  of  interactivity  available  may 
expand  exponentially  in  time  (Rheingold,  1991) . 
Tliis  interactivity  will  change  the  comcnunication 
experience  of  users.  But  interactivity  will  not 
automatically  guarantee  the  human  communicator  is 
advantaged.  On  the  one  hand,  the  increased 
interactivity  will  lend  itself  to  a  dramatically 
increased  ability  to  engage  in  problem  solving 
activities  e.g.  in  the  case  of  a  designer 
experimenting  with  different  structures  and 
forms.  On  the  other  hand  the  increased 
interactivity  may  lead  to  hyper -passivity  e.g.  a 
surrogate  traveller  choosing  among  views  frctn  a 
mountain.  In  this  case,  arguably,  the  involvement 
is  less,  only  the  illusion  of  involvement  is 
greater.  Interactive  educational  media  will 
assist  in  routine  informatioi:  acquisition  but 
will  not  necessarily  provide  higher  level 
analytical  skills.  Clearly,  industry, 
entertainment  and  educational  uses  need  to  be 
evaluated  separately. 

Perhaps  the  overriding  conclusion  is  that  the 
increased  interactivity  which  the  technology  will 
potentially  provide  will  be  used  in  different 
ways  by  the  humans  involved.  The  hijman  variables 
remain  unchanged.  The  new  technology  will  magnify 
their  manifestation. 

3.3    INTEGRATION  OF  COMMUNICATION  CHANNELS 

Existing  coitnunication  technologies  tend  to 
operate  using  only  one  or  perhaps  two  of  the 
communication  sensory  channels  vrfiich  human 
communicators  have  at  their  disposal.  For 
example,  telephones  operate  by  voice,  newspapers 
operate  by  sight,  television  operates  visually 
and  so  on.  DVC  will  provide  the  opportunity  for 
the  integration  of  video,  text  and  voice  in  both 
one-way  and  two-way  communication  processes.  As 
such,  DVC  opens  up  a  new  paradigm  of 
communication  possibilities:  a  communication 
environment  where  all  channels  are  integrated 
more  closely,  parallels  our  experience  of  normal 
perception  and  unmediated  communication.  This 
would  possibly  make  utilisation  of  the  new 
technologies  more  transparent.  In  a  real  sense 
they  become  an  extension  of  our  normal  selves, 
our  normal  means  of  operating  and  communicating 
on  a  day  to  day  basis.  As  v;ell,  this  integration 
provides  for  a  restoration  of  a  holistic  approach 
to  communication.  That  is,  it  better  provides  for 
a  more  complete  analysis  of  problems  or 


presentation  of  ideas  frctn  all  perspectives  not 
just  those  able  to  be  coninunicated  visually  or 
those  able  to  be  argued  for  logically.  Instead, 
it  invites  us  to  develop  a  multi-dimensional 
perspective  in  our  coninunication.  This  nay 
enhance  our  ability  to  deal  with  the  rtany  complex 
problems  that  face  industry  and  society 
generally.  This  integration  of  comnunication 
channels  could  conceivably  iit5>act  on  our  timing 
and  arrangement  of  comraanication.  For  exanple,  it 
may  be  no  longer  necessary  to  fax  preliminary 
printed  material  as  a  precursor  to  a  complete 
pictorial  document,  to  precede  a  ve3±)al 
discussion.  The  new  media  will  allow  the 
conpression  of  the  separate  types  of 
communication.  As  such  they  open  up  new 
approaches  to  decision  making  and  education  ui 
organisations . 

3.4    INCREASED  STORAGE  OF  COMMUNICATION  HISTORY 

Digital  is  at  ion  brings  about  an  increased  capacity 
for  storage.    This  will  mean  more  coimunication 
histories  are  available.  All  relationships  have  a 
history.  All  communication  autoroaticsdly 
generates  a  history.  In  some  contexts  the 
recording  of  vAiat  has  been  said  is  of  crucial 
importance,  for  example  in  parliamentary  and 
legal  contexts.  Our  current  comnunication 
technologies  are  capable  of  storage  to  a  limited 
degree.  Video  tapes  may  be  recorded  and  kept  or 
transcripts  nay  be  entered  into  ^cct^Juters.  WC 
will  generally  enhance  the  capability''  of  storage 
of  recorded  cormunication.  More  iitportantly,  it 
will  enhance  the  ability  to  retrieve  such 
information.  This  may  be  acccenplished  via  sorting 
and  database  processes  which  are  an  extension  of 
current  technologies.  It  is  likely  that,  given 
their  common  digitisable  form,  current  storage 
capacities  for  text  will  be  paralleled  by  storage 
of  visual  and  data  forms.  As  well,  their 
integration  will  be  possible.  Scientific  reports 
may  utilise  an  integrated  visual  and  text -based 
format  as  a  better  guide  to  replication  than  the 
traditional  report  (Davies,  Bathurst  and 
Bathurst,  1990) . 

Speculatively,  it  would  be  a  relatively  sinple 
natter  to  record  every  public  utterance  of 
politicians,  for  exanple,  and  to  sort,  access  and 
process  this  material  in  sophisticated  ways. 
Meeting  minutes,  v*aether  in  organisations  or 
parliament,  could  be  superseded  by  complete 
storage  of  all  interactions.  Replays  of  previous 
meetings  will  be  instantly  accessible  and 
repayable  at  the  request  of  any  future 
participant  in  a  meeting  procedure.  Whereas 
current  methods  of  retrieval  are  lengthy  and  of 
necessity  sequential,  digitised  visual  storage 
can  be  accessed  more  quickly  and  more  randomly. 
Communication  history  is  inportant  because  it 
provides  the  context  for  the  perception  of 
meaning  of  any  communication.  Access  to 
communication  histories  enable  multiple  sampling 
of  that  background  from  different  perspectives 
and  under  different  emotional  and  social 
circumstances.  Although  the  exact  storage 
capacity  of  DVC  systems  is  still  technically 
uncertain,  at  the  very  least,  EVC  will  offer  an 
enhancement  of  current  storage  capabilities.  Even 
though  the  exact  extent  and  nature  of  the  use  of 
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such  storage  is  difficult  to  predict,  the  issues 
raised  here  are  not  unrealistic. 

3.5  INCREASED  DESCRIPTIVE  CAPACITY  FOR 
COMPLEXITY  AND  DETAIL 

As  a  consequence  of  increased  storage  capacity 
and  integration  of  channels,  as  well  as  the 
increased  visual  facility  of  DVC,  the  capacity  of 
the  human  coitmunicator  to  deal  with  coitplexity 
and  detail  will  be  enhanced.  A  picture  is  worth  a 
thousand  words  because  it  is  a  much  more 
economical  and  natural  way  of  describing 
something  in  detail.  HDTV  will  allow  the 
brushstrokes  of  a  work  of  art  to  be  discerned. 
Geographical  Information  Systems  (GIS)  databases 
will  allow  us  to  zoom  in  on  a  designated  district 
to  extract  whate'^-ar  details  we  require.  Advanced 
medical  applications  will  allow  for  more  fine- 
grained analysis  of  symptomatology. 

Not  only  will  DVC  allow  us  to  focus  on  detail  but 
it  will  allow  for  the  rapid  juxtaposition  of 
different  frames  of  information.  This  enables  a 
more  conplex  picture  to  be  built  up  over  time. 
For  example,  drought  patterns,  erosion  patterns, 
stock  disease  patterns  as  well  as  urbanisation 
trends  could  be  juxtaposed  to  gain  a  better 
understanding  of  complex  social,  econanic  and 
technical  systems.  Thus  DVC  will  make  possible 
both  convergent  and  divergent  treatment  of 
detail.  Convergent  by  allowing  for  greater  and 
greater  focus  and  divergent  by  building  more  and 
more  layers  of  information. 

3.6  INCREASED  CAPACITY  FOR  EXPERIMENTATION 

As  a  result  of  all  the  preceding  capacities  that 
DVC  provides,  DVC  brings  with  it  an  unparalleled 
capacity  to  manipulate  the  pictorial  symbol 
system.  Visual  experimentation  is  already 
impacting  dramatically  on  the  sciences,  design 
processes  and  entertainment  (Freidhof  and  Benzon, 
1990).    Two  processes  facilitate  this.  Firstly, 
human  experimentation  proceeds  essentially  via 
extrapolation  and  guessing.  Coftputer  driven 
visualisation  allows  humans  to  see  the 
consequences  of  their  guesses  much  more  quickly. 
Secondly,  and  partly  as  a  result,  this  allows  the 
time  saved  in  picturing  the  consequences  of 
guessing  to  be  devoted  to  more  guessing,  analysis 
and  synthesis  of  ideas.  In  a  related  way,  it  can 
be  argued  that  pictorial  communication  is 
superior  to  the  word-based  and  numerical 
commnanication  for  initial  stages  of  problem 
solving,  particularly  for  those  requiring  open 
ended  or  fuzzy  cinalysis  rather  than  strictly 
deductive  logic  (Davies  et  al,  1990) . 

Davies  et  al  (1990)  provide  an  example  of  how  DVC 
aids  in  the  process  of  experimentation  in 
biochemistry,  where  traditional  ball  and  stick 
model  building  has  been  replaced  by  computer 
graphic  simulations  of  moving  molecules  v^ich  can 
be  observed,  analysed  and  then  discarded  or  built 
upon.  Computer-aided  design  allows  engineers  to 
discern  how  components  will  fx*',  and  to  assess  how 
new  designs  will  cope  with  compression,  tension 
and  twist.  Applications  of  this  erihanced  at  ili'y 
are  already  extensive. 
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In  a  sense  then,  the  examples  described  use 
enhanced  experimental  capability  to  lead  to  a 
more  accurate  understanding  of  reality  and  mere 
complex  interventions  on  reality.  The  same 
technical  capabilities  that  allow  us  to 
speculate,  see  frcxn  a  different  perspective,  and 
"play  with*  reality  will  also  allow  for  more 
elaborate  manufacturing  of  unreality  as  well. 
Rich  and  canplex  fantasy  scenarios  could  be 
constructed  and  experienced  (Rheingold,  1990) . 
This  capacity  presents  a  number  of  problems  which 
will  be  returned  to  in  the  final  section. 

3.7    GREATER  ELABORATION  OF  FEEDBACK 

Feedback  is  an  important  conponent  of  the  human 
communication  system.  Feedback  is  essential  to 
our  capacity  to  learn.  It  enables  the 
communicator  to  monitor  the  consequences  of  their 
intended  communication  to  make  adjustments 
accordingly.  DVC  enhances  feedback  capability  in 
two  ways. 

Firstly,  many  of  the  consequences  of 
canmunication  are  invisible.  For  example,  v^en  we 
communicate  with  someone  else  we  do  not  see  their 
enotional  reaction  in  its  entirety.    We  certainly 
do  not  see  the  thoughts  that  accompany  that 
emotional  reaction.  Feedteck  consequeiices  of 
communication  may  also  be  complex,  subtle  and 
dissipated  e.g.  the  consequences  of  an 
environmental  communication  canpaign  my  be 
difficult  to  encapsulate  directly.  DVC  thus 
enhances  the  feedback  process  by  (a)  making 
complex  processes  visible  (for  exaitrole,  data  can 
be  collected  over  a  long  period  of  time  from 
diverse  sources  and  translated  into  graphs  or 
direct  pictorial  simulations) ,  and  (b)  speeding 
up  processes  thac  would  normally  take  many 
months.  For  example,  erosion  patterns  which  occur 
slowly  and  imperceptibly  can  be  speeded  up  and 
made  visible.  DVC  would  enable  heart  rate,  EBG, 
GSR,  and  other  biofeedback  indicators  to  be 
displayed  for  remote  medical  diagnosis.  In 
distance  education  DVC  may  allow  for  more 
complete  feedback  to  be  provided  for  students 
more  opportunely. 

4.0  SYSTEMIC  CHANGES 

Wnile  this  assessment  of  what  DVC  may  mean  for 
individual  users  is  instructive,  it  has  a  major 
limitation.  Namely,  it  treats  both  users  and 
changes  largely  in  isolation.    Human  impacts  will 
need  to  be  understood  in  a  systemic  way  as  well. 
For  example,  the  impact  of  interactivity  will 
depend  in  part  on  a  critical  mass  of  willing 
interactants.    As  well,  the  final  shape  of 
communication  services  will  depend  on  a  dynamic 
combination  of  political,  technological  and 
economic  factors.      Given  DVC  is  pervasive  and 
inf rastructural,  unforeseen  systemic  human 
impacts  also  need  to  be  predicted.  Given  this,  we 
sought  to  include  some  form  of  systemic 
considerations  in  cur  initial  analysis  as  well  . 

One  avenue  of  analysis  of  systemic  affects  is 
provided  by  the  tradition  of  analysts  who  have 
considered  societal  effects  of  new  media  *orms  as 
•.pposed  to  contents  (McLuhan,  1964;  Meyrowitz, 
3965;  Ong,  1982).    Most  recently,  Mitroff  and 
.  :nriis  (19S9)  have  advanced  an  argument  that 
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existing  media  are  having  subtle  yet  dramatic 
societal  effects.    Indeed  they  argue  that 
existing  media  have  fundamentally  changed  basic 
societal  institutions.    The  mechanisms  of  this 
dynamic  include  the  enhanced  capacity  for 
fantasy;  the  juxtaposition  of  radically  different 
contents  and  some  subsequent  warping  of 
traditional  content  boundciries;  the  engineering 
of  bizarre  images;  the  overloading  of  information 
and  subsequent  radical  simplification  of  ideas; 
incestuous  recycling  and  dilution  of  ideas  and 
images;  the  reversal  of  natural  patterns  of 
causality  by  image  nanipulation;  the  accentuation 
of  the  visual  and  emotional  leading  to  the 
development  of  personality  and  celebrity  cultism. 

4.1  EamRTAINMENTISEXl  INSTITUTIONS 

What  results  is  a  "massive  infusion  of 
entertainment  into  every  realm  of  human  affairs, 
to  the  point  that  everything  threatens  to  become 
nothing  but  a  sub-branch  of  it"  (Mitrof  f  and 
Bennis,  1989) .    Politics,  education,  religion  and 
business  have  become  significantly 
entertainment ised.    Further  a  society  so  infused 
with  entertainment  has  become  dependent  on  it  in 
order  to  distract  it  from  the  cortplex  problems 
vAiich  require  solution.    Its  icrpact  can  be  cirgued 
to  be  economic  as  well  as  social.    If  it  is  true 
that  DVC  entertainment  products  will  be 
exponentially  more  engaging  than  television 
(Rheingold,  1991),  an  increasing  rate  of  slide  to 
unreality  is  a  reasonable  prediction.    In  other 
words  such  an  analysis  based  on  existing  media 
can  be  extended  into  the  realm  of  converged 
communication  technologies  given  the  way    we  have 
argued  these  technologies  will  affect  the 
individual  human  communicator. 

4.2  PSYCHO-SOCIAL  INFRASTRUCTURE 

At  a  more  basic  level  we  can  ask  what  will  be  the 
effect  of  this  new  century  communicative 
environment  on  much  of  the  basic  cultural 
infrastructure  now  taken  for  granted.  Every 
culture  depends  on  basic  infrastructure  of 
language  cognition    and  arousal  management  which 
are  very  expensive  for  a  culture  to  produce  and 
maintain.    Partly  this  infrastructure  has  to  do 
with  literacy.    Literacy  in  numerical  and  word 
base  corrmunication  represents  a  gigantic  cultural 
infrastructure  which  is  easy  to  take  for  granted 
(Bathurst  et  al,  1990).    Traditional  media 
requires  many  years  of  development  of  the 
requisite  skills  for  participation  in  production 
and  consumption.    Visual  media  requires  no 
literacy  to  begin  consunption  and  different  forms 
of  literacy  to  exploit  the  media  (Postman,  1985) . 
Current  media  involve  consumers,  especially 
children,  spending  large  amounts  of  time  in 
consunption.    Children  watch  20  to  25  hours  per 
week  television.    DVC  promises  new  experiences 
which  will  be  even  more  engaging.    Will  we  see  a 
fundamental  shift  in  the  literacy  infrastructure 
as  a  result  of  the  inversion  of  a  generation  of 
consumers  in  the  environment  that  converged 
communication  systems  provide? 

Moreover  the  cultural  infrastrurture  we  are 
speaking  of  is  much  more  than  print  literacy.  It 
relates  r.o  even  more  fundamental  processes  of 
arousal,  motivation  and  timp  orientation.  Tht=»se 


are  the  very  building  blocks  of  culture.    It  can 
be  argued  (Heam,  1991)  for  exaitple,  that 
existing  media  have  altered  the  way  people 
allocate  their  time  between  obligatory  and 
discretionary  activities.    Currently,  people 
spend  most  of  their  time  either  wor)d.ng  or 
engaged  in  other  obligatory  activities.    Ihe  20th 
century  has  seen  an  increase  in  vAiat  might  be 
called  left-over  time  or  discretionary  time. 
Large  chunks  of  this  discretionary  time  are 
currently  absorbed  in  media  consunption.  Media 
consunption  has  displaced  many  discretionary 
activities,  for  exanple  crafts,  reading,  and  so 
on.    Moreover,  media  cons\Jinption  has  rendered 
solitude  a  thing  of  the  past.     The  displacement 
of  solitude  and  discretionary  activities  in  which 
humans  can  be  reflective  and  creative  is  also 
part  of  the  change  in  the  cultural  infrastructure 
that  we  are  speaking  of.    DVC  will  continue  to 
change  this  cultural  infrastructure  providing 
nore  variety,  more  engaging  and  influential  media 
and  sinply  more  quantity  of  material  for 
consunption.    This  is  likely  to  increase  time 
spent  in  media  consunption  and  accelerate  the 
dilution  of  the  traditional  cultural 
infrastructures . 

This  analysis  foreshadows  seme  systemic  changes 
that  are  predictable  given  the  iirpact  of  DVC  on 
individual  human  ccmmunicators .    With  this 
theoretically  derived  scenario  in  mind  we 
conducted  some  basic  research  to  begin  to  derive 
community  perceptions  of  this  emerging  technology 
and  associated  issues.    This  research  was 
intentionally  inductive.  By  giving  a  voice  to 
those  vAio  will  be  affected  by  the  new  technology 
we  sought  to  inform  our  analyses  with  a  differerit 
perspective  from  that  of  the  stakeholders  or 
theorists.    It  was  carried  out  by  a  team  of 
researchers  vAio  represented  different  viewpoints 
to  the  theoretical  analysis  so  far  described. 

5.0  PLANNING  WORKSHOPS 

This  phase  of  research  coitprised  a  series  of 
future  planning  workshops  involving  a  cross 
section  of  community,  corporate  and  government 
representatives.  The  process  was  intended  to  be  a 
participatory  and  anticipatory  consideration  of 
future  communication  systems.    It  was  designed  as 
an  active,  learning  process  in  vAiich  all 
participants  were  encouraged  to  critically 
appraise  the  alternative  futures  open  to  them  and 
learn  to  judge  the  issues,  OEportunities  and 
problems  associated  witli  such  options  (Morgan  and 
Ramirez,  1983)  .  These  search  seminars,  as  yet  not 
completed,    brought  together  a  cross  section  of 
the  Australian  comnunity  to  discuss  and  debate 
future  social  and  policy  implications  of  future 
telecommunication  services.    The  focus  was  on 
broadband  intelligent  network  services,  but 
within  the  context  of  convergence  more  generally. 

The  design  of  the    discussion  sessions  began  by 
encouraging  participants  to  sketch  a  broad 
picture  of  desirable  futures  for  society. 
Generally,  this  formed  a  bench  mark  for  the  next 
day  and  a  half  of  discussion,  debate,  analysis  of 
issues  and  formulation  of  description  of  social 
and  policy  implications  of  new  telecomntunication 
services.    To  date,  two  workshops  have  been  held 
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in  South  East  Queensland  with  a  total  of  fifty- 
two  participants  involved  in  these  forunis. 

6.0  INDUCTIVE  SCENARIOS 

Many  issues  v?ere  raised  by  participants.  Seme 
issues  were  extensions  of  issues  from  the  current 
telecoitnunication  environment  (e.g.  cost, 
subsidisation,  equitable  access,  public 
participation  and  accountability,  basic 
communication  rights,  and  ethical  sen/ices)  . 
Others  were  technical,  economic  or  regulatory  in 
nature  (e.g.  privacy,  ownership  and  control  of 
information,  and  inpact  on  jobs). 

Three  themes,  however,  recurred  which  are 
directly  relevant  to  our  focus  on  human  inpacts, 
especially  unintended  ones.    These  were  the 
ixipact  of  technology  on  social  structures,  the 
need  for  enhanced  customer  control  of  personal 
information  and  services  and  thirdly  the  impact 
on  leisure  time. 

6.1  IMPACT  OF  TECHNOLOGIES  ON  SOCIAL  STRUCTURES 

A  fundamental  concern  revolved  around  the  issue 
of  whether  new  technology  would  impact  on 
fundamental  and  valued  social  structures.  Issues 
of  alienation,  fragmentation  and  the  dilution  of 
existing  ccninunity  were  emphasised.  Related 
themes  revolved  around  the  meaning  of 
individuality  and  the  loss  of  anonymity  in  the 
information  age.  It  was  seen  that  individuals 
fashion  their  sense  of  identity  in  community  with 
others.  While  it  was  acknowledged  that 
ccxtTOunicative  technologies  could  in  fact 
contribute  to  a  sense  of  community,  it  was  felt 
that  this  depended  on  the  way  technology  was 
inplemented  and  understood  in  the  comtunity. 
^Sost  technologies,  for  exairple,  home  shopping  or 
other  interactive  services  could  be  seen  to 
provide  potential  to  either  enhance  or  decrease 
the  sense  of  catimunity  felt  by  consumers  to  be 
already  greatly  eroded  and  fragile. 

What  then  will  be  the  impact  of  increasing 
techno  log  i  sat  ion  of  this  process  of  community  and 
identity  formation?     The  technology  of  the 
information  age  seems  to  be  committed  to 
increasing  individuality  and  fragmentation.  How 
will  the  new  system  design  for  integration  and 
understanding  between  people  -    for  an  increasing 
sense  of  "^usness".    How  will  new 
telecommunication  systems  provide  for  this 
process  and  prevent  people  from  becoming  more 
housebound  and  even  further  isolated? 

6.2  PERSONAL  COTTROL  OF  INFORMATION  AND  SERVICES 

A  fundamental  human  need  is  to  feel  in  control. 
Consumers  already  feel  deluged  by  an  over  complex 
information  environment.    New  services  tbjreaten 
to  exacerbate  this  problem.    A  fundamental  design 
consideration  therefore  is  the  type  of  control 
which  the  new  system  allows.    Further,  control 
may  not  be  achieved  by  more  information  or  more 
levels  of  choice.    Rather,  it  may  be  achieved  by 
sinpler  information  with  more  attention  paid  to 
educative  processes  instead  of  technology.  Some 
ways  in  which  new  technology  might  enhance 
cus toner  control  would  be  through  knowledge  of 


progressive  billing,  smarter  identification  of 
phone  calls  and  more  intelligent  billing  systems. 

6.3  IMPACT  ON  LEISURE 

Leisure  time  is  seen  to  be  fundamentally 
iitplicated  in  these  technological  changes.  New 
leisured  services  are  part  of  people's  imaginings 
about  new  telecommunication  services.  Included 
are  accessing  of  video  and  music  databases, 
cinematic  quality  and  virtual  reality  activities. 
The  location  and  form  of  leisure  is  seen  to  be 
changing. 

7.0  ANALYSIS  AND  CONCLUSION 

Clearly,  in  terms  of  theoretical  analysis  and 
respondents'  reflections,  a  cencral  image  in  the 
future  scenario  we  are  considering  is  that  of 
individuals  as  they  exist  in  their  immediate 
sensory/ informational/communicative  environment . 
Consumers  describing  and  contemplating  the  new 
communication  systems  intuitively  sense  a  change 
to  this  basic  unit  of  existence.      This  change  is 
engendered  by  the  volume,  cortplexity,  and  rate  of 
change  of  the  informational  environment  that  they 
will  inhabit.  In  the  face  of  this  change  a  sense 
of  control  over  what  is  happening  (or  lack  of  it) 
is  fundamental  to  a  sense  of  well  being.  In 
particular,  attributions  made  regarding  v^ether 
control  resides  in  us  or  in  the  environment  are 
crucial.    To  the  extent  that  we  feel  control 
resides  with  the  technology  of  the  communication 
system  rather  than  with  us,  we  will  feel  some 
disquiet  to  our  sense  of  well-being.  As  well, 
this  attribution  will  eventually  trigger  more 
conplex  beliefs  about  disenf ranch i semen t  from  the 
communication  system  and  alienation  from  others 
in  the  system.    At  the  heart  of  this  dynamic  is  a 
fundamental  link  between  human  beings'  sense  of 
well  being  in  their  immediate  space  and  time 
environment  and  the  way  they  construct  their 
social  milieu  (Giddens,  1984)  . 

A  fundamental  dimension  of  the  social  milieu  is 
the  distinction  between  private  and  public  space. 
Understanding  and  feeling  comfortable  with  this 
distinction  between  private  and  public  space  is 
basic  to  a  sense  of  well  being.  Perhaps 
respondents  sense  that  convergence  threatens  to 
change  our  notions  of  private  and  public  space 
(Meyrowitz,  1985)  .    For  example,  on  line  database 
searching  would  mean  we  spend  less  time  in  public 
spaces,  such  as  libraries,  for  example.  At  the 
same  time  other  areas  of  our  life  once  considered 
private  becane  public  space.    Video  phones  for 
example  make  our  home  more  public  space.  Even 
the  inside  of  our  body  becomes  public  space  at 
the  hand  of  sophisticated  visual  monitoring 
systems. 

The  redefinition  of  the  boundary  between  work  and 
leisure  is  another  example  of  shift  in  the 
notions  of  private  and  public  space.  Not  only 
will  the  sites  v;here  work  and  leisure  are  engaged 
be  blurred  through  telecommuting  and 
telecottages,  but  shifts  in  the  form  of  leisure 
will  also  blur  the  boundary  between  private  and 
piblic.  Interactive  fantasy  scenarios  of 
previously  unparalleled  realism  will  engage 
people  for  large  amounts  of  time  in  experiences 


810 


in  ^virtual  locations*,  lirtdted  only  by 
iitagination.    ihese  experiences  will  shift 
perceptions,  change  arousal  management  habits, 
change  the  base  line  of  acceptable  stimulation  in 
leisure  time  and  generally  distort  the  boundary 
between  reality  and  fantasy,  private  and  public. 

As  we  change  the  basic  notion  of  private  and 
public  we  also  change  the  way  we  see  ourselves 
connected  and  disconnected  from  our  fellow 
humans.    Notions  of  private  and  public  spheres 
are  about  connection  and  disconnection  from 
others  and  control  over  these  two  processes.  New 
cotnmunication  media  potentially  change  our 
connection  to  our  f  el  lew  humans.    It  is  even 
arguable  that  once  this  basic  relationship  is 
changed  our  v^ole  social  structure  is  also 
potentially  changed.    It  is  in  relationship  to 
others  that  we  derive  much  of  our  sense  of  v*io  we 
are.    Thus  v*ien  workshop  participants  articulated 
concerns  that  future  telecommunication  services 
WDuld  inpact  on  their  sense  of  conmunity,  and 
their  experience  of  their  own  individuality  and  a 
sense  of  meaning  in  their  lives,  it  may  be  this 
mechanism  they  are  intuitively  implicating. 

In  a  nutshell,  new  telecoitinunication  services 
will  provide  a  dramatically  more  complex 
communicative  environment  for  individual 
consumers.    It  will  arguably  in^ct  on  our 
relationship  with  our  iintvediate  sensory/ 
informational  environment,  changing  boundaries 
between  private  and  public,  and  work  and  leisure. 
Basic  constructions  of  our  social  and  community 
milieus  will  be  redefined.    Some  respondents 
questioned  whether  we  were  alrea<^  beyond  the 
limit  of  our  ability  to  cope  with  cocrplexity. 
Moreover,  in  the  face  of  this  rapid  escalation  in 
the  conplexity  of  our  ccctntunication  and 
information  environment  what  are  the  coping 
mechanisms? 

The  answer  to  this  question  must  itself  be 
complex.    However,  there  are  two  broad  themes 
discernible  amongst  stakeholders  and  conmunity 
members  which  help  scope  possible  future 
reactions.    One  response  is  a  continuation  of  our 
existing  reaction  to  cin  alrea<^  conplex  media  and 
information  environment  v^ich  Mitrof  f  and  Bennis 
(1989)  and  Postman (1985)  have  described.  This 
involves  the  continued  radical  simplification  of 
ideas  and  diversion  fron  complexity  by  denial  and 
escape  into  fantasy  and  idealisation.  Technology 
is  constructed  as  having  more  sensory  richness, 
as  being  more  seamless,  more  controlling  a^-^ 
enconpassing  than  our  current  media.  Such 
idealisation  is  a  defence  vAiich  prevents  us  from 
understanding  the  potential  of  new  media  co 
change  human  variables  in  more  optimistic, 
learning  oriented  ways.      An  alternative  route  is 
to  look  for  new  models  of  dealing  with 
complexity.    Central  to  this  response  is  greater 
reliance  on  others  to  share  and  learn  about  the 
complex  information  environment,  greater 
selectivity,  and  better  scrutiny  of  the 
informational  environment  via  both  more  rigorous 
analysis  as  well  as  intuition.    The  bench  mark  of 
a  learning  oriented  approach  are  human 
connection,  curiosity  and  problem  solving.  It 
offers  the  potential  for  the  development  of  new 
forms  of  community  operating  in  new  and  more 
effective  ways. 


As  Mitroff  and  Bennis  (1989)  argue,  our  existing 
paradigm  of  dealing  with  complex  comnainication 
systems  is  failing  us.    If  their  argument  is 
right,  it  is  essential  that  the  development  of 
new  corcnunication  systems  be  decoupled  from  the 
existing  entertainment  driven  paradigm  of 
communication.    However,  this  is  unlikely  in  the 
extreme.  Firstly,  there  is  now  a  well  entrendried 
market  for  current  styles  of  entertainment. 
Secondly,  much  of  the  platform  technology  for 
non-entertainment  application  of  DVC  is  alreac^ 
being  developed  in  the  entertainment  industryS. 
Finally,  entertainment  media  conglomerates  are 
one  of  only  a  few  corporations  with  the 
v^ierewithal  to  provide  the  infrastructure 
required  to  bring  about  the  technological 
convergence  vtoch  is  enormous  in  financial  and 
technical  terms. 

Of  course,  it  is  likely  that  the  new  system  will 
be  driven  by  other  players  as  well  and  that  there 
will  be  an  inter -irarrying  of  corporate  entities 
(Mulgan,  1991)  .    But  the  key  variable  v^ich  will 
shape  the  new  communication  system  may  be  the 
relative  contribution  of  the  existing 
entertainment  driven  paradigm.    The  crucial 
question  is  how  effectively  can  new  corporate 
players  harness  new  ways  of  thinking  about  the 
possibilities  generated  by  this  new  cotnmunication 
system. 

Any  analysis  of  the  human  in^ct  of  technology 
has  embedded  within  it  the  seeds  of  a 
technological  determinist  argument.    But,  by  way 
of  conclusion,  it  is  irtportant  to  reiterate  that 
it  is  not  technology  in  and  of  itself  v^ich  will 
bring  about  such  iirqpacts.    Rather,  new  technology 
merely  provides  a  catalyst  for  change  which  is 
essentially  social  rather  than  technological.  It 
offers  a  window  of  opportunity  in  which 
underlying  social  and  philosophical 
infrastructures  can  be  challenged.    Within  that 
window  of  opportunity  it  is  the  way  technology  is 
socially  constructed  -  the  images  metaphors  and 
meanings  it  becomes  encased  in  -  that  will 
detennine  the  ultimate  human  inpact  of  a 
converged  communication  system. 

NOTES 

1  The  first  half  of  this  paper  is  based  on  a 
report  by  the  author  to  Australian  Coalition 
of  Service  Industries  in  conjunction  with  a 
stu<^  by  Free  et  al,  1992. 

2  The  author  gratefully  acknowledges  the 
contributions  of  Les  Free  who  conducted  the 
interviews  and  Jan  Chalustowski  who  assisted 
in  analysing  the  interviews. 

3  Animation  techniques  developed  in  the 
entertainment  industry  made  possible  the 
development  of  applications  in  medicine  and 
science.   (See  Davies  et  al,  1992). 
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ABSTRACT 


The  developing  countries  are  incorporating  new  services  of  telecommunication  in  the 
existing    networks.  In  this  paper,     the  social  and  economical  impact  of  these  new 
services  is  analized.     It  is  possible  to  point  out    that  celular  and  satelital 
communications    plus  the  introduction  of  optical  fibers  cause  the  main  effect  on  the 
economy    and  the  society. 


SUMMARY 

There  are  clearly  two  main  areas  where  the  impact 
of  new  services  of  telecommunications  takes  place , 
the  econoniical  and  social  environment. 

In  the  economical  aspect,  we  have  a  great 
improvement  in  industry,  commerce,  government, 
agriculture  and  scientific  activities,  due  to  the 
velocity  in  the  management  of  information.  On  the 
other  hand,  it  can  be  proved  that,  the  application 
of  new  services  in  telecommunications  are  changing 
the  concept  of  information  to  the  individual  and 
group  of  people,  because  of  the  elaborated  and 
sophisticated  information  that  they  receive. 

A  significant  aspect  in  the  application  of  new 
services  of  telecommunications  in  developing 
countries,  is  the  effect  that  these  countries  can 
jump  certain  steps  in  the  development  and  the  new 
services  can  be  applied  at  the  moment  that  they 
emerge,  with  the  condition  that  telecommunication 
and  economical  policies  a^e  well  defined  and  tend 
to  the  free  open  market . 

Some  important  cases  that  characterize  the 
application  of  telecommunications  new  services  in 
developing  countries  are  the  following. 

-  In  the  practice,  radio  celular  communications 
can  complement  and  satisfy  some  telephonic 
demand  without  installing  external  networks.  We 
find  this  situation  in  cities,  where      are  no 
available  telephonic  lines,  but  the  major  iii^pact 
is  in  rural  areas,  near  of  the  highways,  at  the 
beaches,  etc.,  this  leads  to  an  enormous 
development  in  agriculture  and  tourism  with  well 
oriented  plans. 

-  The  impact  of  the  FAX  in  the  management  of 
different  activities  is  well  known,  but  this 
form  of  communication  is  being  uses  to  personal 
communications  reducing  dramatically  the  cost 
por  unit  of  information  (compare  one  minute  of 
FAX  information  with  one  minute  of  telephonic 
information).  Tliis  is  a  real  social  impact. 

-  In  the  trunk  lines  of  the  countries  which  serve 
to  carry  all  communications  around  (or  along, in 
Chilean  case)  the  country,  developing  countries 
can  jump  directly  to  fiber  opt  i  cs  in*?  cxi  si  ing 
microwaves  links  as  back  up.  Witli  this 


application  all  new  services  can  be  potencially 
applied  in  everywhere,  increasing  the 
communications  facilities,  i.e.  producing  a  great 
growing  in  the  economy. 

-  Currently,  developing  countries  have  been  a  lot 
of  problems  with  the  access  to  the  scientific 
information.  High  prices,  little  diversity  and 
delay  in  the  arriving  of  the  scientific 
information  were  serious  problems.  Now,  the  FAX, 
the  electronic  mail  and  the  access  to 
international  data  bases  make  the  scientifics 
around  the  world  can  work  together,  in  real 
time.  Obviously,  this  effect  cause  influences 
on  the  technology  and  economy  of  the  country. 

-  However,  there  are  some  debatable  effects  of 
application  of  new  services  of  the 
telecommunications  in  developing  countries  such 
as : 

Developing  countries  lose    their  cultural 
identity  due  to  the  internationalization  of  the 
information . 

In  fact,  a  lot  of  i  .formation  on  one  person  not 
necessarily  make  him  more  communicative  or 
friendly,  then  we  can  see  the  opposite  effect. 

Communications  break  frontiers  between  countries 
(for  example,  latinoamerican  case)     and  permit 
social  and  economic  integration. 

-  Finally,  we  can  say  that  it  is  very  important  to 
analize  the  effect  of  application  of  the 
telecommunications  new  services  in  developing 
countries,  because  the  "global  village"  is  taking 
place,  and  it  would  be  necessary  to  use  the 
simplest  concept  "exchange"  instead  of  "import" 
and  "export". 

INTRODUCTION 

It  is  well  known  that  there  is  clearly    a  direct 
correlation  between  telecommunications  and  the 
social  and  economical  development  of  a  country  and 
the  phenomenon  of  cause  and  effect  that  can  be 
vc'rified  between  them. 

The  new  services  of  telecommunications  are  playing 
day  to  day  a  very  import  role  respect  to  the  best 
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use  of  the  present  systems  of  telecommunications, 
in  the  incorporation  of  new  technologies  in  these 
systems  and  in  the  social  and  economical  effects 
of  the  telecomunications. 

On  the  other  hand,  in  developing  countries  have 
in  this  context,  an  unique  and  important 
advantage  on  the    developed    countries:  The 
possibility  to  avoid  certain  steps  in  the 
improvement  of  services,  jumping  directly  to  the 
tested  technology  and  lower  costs. 

For  that  reason,  it  is  important  to  analize  how 
these  new  services  can  be  applied  in  developing 
countries  to  facilitate  the  economical  growing 
and  to  prosecute  the  social  effects. 

In  this  work  is  presented  some  definitions  ..nd 
principles  under  which  will  be  carried  out  the 
future  analysis. 

Then,  it  will  be  presented  the  new  services  of 
telecommunication  in  according  to  an  arbitrary 
but  adequate  division  to  study    their  direct 
effects. 

Also,  it  will  be  indicated  the  most  important 
effects  of  each  one  of  these  services  in 
economical,  government  and  social  aspects  at 
individual  and  group  levels. 

Finally,  this  work  presents  the  main  conclusions 
that  derive  from  the  performed  analysis, 
enhancing  the  most  direct  and  useful  actions  to 
apply  in  developing  countries  to  obtain  the  best 
profit  of  the  new  services  of  telecommunications. 

BASIC  PRINCIPLES  AND  DEFINITIONS 

Information:  Any  kind  of  signal  that  arrives  to 
the  human  brain  through  the  sensors  of  the  body. 
These  signals  use  the  association  capability  and 
the  memory  of  the  brain  (i.e.  audio  and  image 
signals).  On  the  other  hand,  information  is  also 
any  kind  of  signal  generated  in  the  human  brain 
and  expressed  through  the  human  body. 

According  to  this  definition,  the  data 
transmission  1  etween  computers  is  a  particular 
codification  of  the  information  received 
(generated)  from  (to)  computer  CPU  .  These  units 
have  a  small  association  capability,  but  they  can 
perform  the  operations  at  a  very  high  speed. 

Communication:  Information  exchange  between  an 
emitter  (man  or  machine)  and  a  receiver  (man  or 
machine).  The  information  can  be  generated  in 
several  forms,  such  as  voice,  image,  graphics, 
physical  signal  representing  a  specif ic phenomenon, 
etc. 

The  information  can  not  be  transmitted  in  its 
natural  form  through  the  communication  systems. 
For  this  reason,  it  is  necessary  to  modulate  a 
physical  signal  prepared  to  propagate  by  the 
choose  channel  which  is  between  the  emitter  and 
the  receiver. 

In  the  modern  communication  systems  this 
physical  signal  is  an  electromagnetic  wave  witli 
a  symbolical     (digital)  representation  of  the 
information. 


Communication  systems:  The  above  concepts 
enfatize  the  known  definition:  the  communication 
systems  are  the  extension  of  the  man  beyond  of 
his  local  sensorial  capacities. 

Telecommunication:  is  a  cnmmuni cation  between  an 
emittier  and  a  receiver  separated  for  a  distance 
so  that  the  exchange  of  information  can  not  be 
directly  verified.  Therefore,  it  is  used  the 
following  variables  and  channels: 

Electric  signals:  copper  wire 
Radioelectrical  signals:  coaxial  cable  or 
free  space. 

Optical  signals:  optical  fibers. 

Local  communication:    antiquated  concept  about 
physical  limit  to  a  voice  transmission.  This 
definition  was  specified    using  the  simplest 
physical  line:  the  copper  telephonic  line. 

At  this  moment,  with  the  enormous  technological 
development  of  fiber  optics  and  optical 
amplifiers,  all  communications  the  world  would 
be  local  communications. 

Telecommunications  demand:  Persons  and  entities 
claim  their  needs  of  telecommunications  systems 
througn  this  process. This  concept  has  a 
particular  characteristic  in  telecommunications: 
It  is  not  possible  to  separate  the  demand  with 
the  offer.  In  fact>  offer  in  telecommunications 
produces  demand,  making    a  progressive  cause  - 
effects  phenomemon. 

Specifically,  all  new  useful  service  which  can 
be  massified  in  the  market  produces  an 
exponential  increase  in  demand  because  the  need  of 
integration  between  the  users. 

Hierarchical  networks:  The  hierarchical 
organization  existing  at  the  present  in  the 
management  of  the  telecommunications  tends  to 
decrease  due  to  the  utilization  of  optical 
xibers,  synchronous  networks  and  digital  cross 
connect (DCS)  equipment. 

Competence:  The  accumulated  experiences  in  the 
world  by  the  communications  admxnistrations 
indicace  that  the  telecommunication  increases 
strongly  in  volume  and  quality  in  a  competitive 
environment,  making  the  prices  go  down  and  the 
quality  go  up  to  the  users. 

Telecommunication    services:  If  there    is  a 
consolidated  telecommunication    network  with  a 
real  competence  between  enterprises,  it  is  better 
to  say  that  they  are  selling  "reliability" 
instead  of  "services". 

In  fact,  the  cost  of  a  short  interruption  of  the 
communication  represents  monetary,  through  the 
enterprise    image,  more  money  than  the  price  of 
the  service     for  a  long  period    of  time. 

SERVICES  DIVISION 

A  useful  form  of  separating  the  telecommunications 
services  that  permits  to  analize  the  impact  of 
the  new  services  in  developing  countries  is  the 
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following: 

Traditional  services:  They  are  those  services 
very  extended  in  the  world  by  public  users,  such 
as:  voice  transmission  by  telephonic  line,  video 
transmission  through  radioelectric  waves-,  data 
transmission  by  switched  public  network,  etc. 

Introducing  services:  These  services  have  bom 
as  an  extension  of  the  facilities  of  the 
traditional  services  plus  new  services  that  can 
become  possible  due  to  new  technologies  applied 
in  transmission  or  in  other  part  of  the  network. 

Future  services:  In  this  case,  we  are  talking 
about  services  that  could  have  some  possibilities 
of  massive  introduction  in  the  market,  impacting 
strongly    in  the  demand.   (Some  of  they  could  be 
no  possible  with  the  up-date  technology). 

In  the  Table  i  are  presented  introducing  services 
as  a  derivation  from  the  traditional  services. 

Future  services  ideas: 

-  HDTV  video- telephone  by  line 

-  Celular  video- telephone  (standard  and  HDTV 
quality) 

-  HDTV  by  radio 

Integrated  services  of  digital  newtworks  (ISDN) 
by  optical  fibers.  (These  systems  include  all 
traditional  services  and  the  introducing 
services  by  physical  line  indicated  in  the 
Table  1). 

TECHNICAL  AND  ECONOMICAL  EFFECTS  OF  NEW  SERVICES 

1.  The  celular  telephony  complements  the 
stationary  telephony: 

-  At  the  city,  celular  telephony  makes  the 
prices  of  stationary  telephony  go  down.  In 
cases  where  there  is  a  strong  competence 
between  celular  companies,  (Chile  is  an 
example)  the  cost  of  celular  telephone  is 
near    of  the  stationary  telephone. 

-  The  celular  antennas  installed  along 
highways  make  possible  to  use  this  kind  of 
communication  in  medium  size  rural  areas.  In 
this  case,  the  cellular  telephony  incentivates 
economical  activities,  as  agriculture  and 
other  related  works. 

On  the  other  hand,  the  private  networks  in  the 
cellular  area  can  be  integrated  to  the  public 
and  international  networks. 

-  Another  impact  of  cellular  telephony  can  be 
verified  in  the  tourism.  In  fact, a  lot  of 
beautiful  places  in  developing  countries  have 
cellular  telephony  to  satisfy  to  tourists 
with    mor<'    resources.  However,  this  form  of 
communication  can  be  used  not    only  by  the 
ricli  persons,  because  medium  resources 
tourists  can  share  tlie  cost  of  tlie  service. 
Particularly,  in  Chile  it  is  a  very  common 
fact    to  use  a  cellular  telephone  as  a  public 
one  at  the  hcachcK  or  in  another  touristic 
places,  with  a  demand. 
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2.  Computers  and  the  associated  networks  (LAN, 
MAN,  WAN)  have  had    a  great  impact  in  the 
management  of  the  different  entities  such  as 
the  following; 

-  A  very  good  interaction  between  the  central 
and  th^  regional  government , producing  higher 
administrative  order. 

-  Improvement  of  the  data  bases  of  the  tax 
entity  and  civil    register,  making  possible  a 
a  good  service  in  any  phace  of  the  country 
without  bureaucracy. 

-  Banks  and  financial  institutions,  which  were 
not  very  efficient  in  the  past,  now  they  have 
an  excellent  management    and  they  offer  the 
most  advanced  technology  to  the  users . 
(automatic  cashier,  FAX  and  telephone 
informations  about  accounts,  etc.).  All 
services  can  be  used  in  any  place  of  the 
country  through  in  line,  on  real  time  networks . 

-  The  industry  and  the  commerce  have 
experimented  a  continuous  growing    due  to  the 
computers  and  the  associated  networks .  In  this 
case, the  technical , commercial  and  management 
activities  use  computers  and  networks . (stocks , 
customer  files,  CAD/CAM  systems,  etc.) 

-  Finally,  in  public  and  private  institutions 

of  health    also  have  marked  important  advances , 
mainly  in  the  institution  management,  clinic 
historical,  telemedicine ,  etc. 

3.  The  use  of  the  FAX  is  very  known,  meanwhile  its 
economical  impact  represents,  nowadays,  a  tool 
of  work  almost  so  important  as  the  telephone, 
all  this  considered  in  a  stationary    or  a  movil 
system. 

However,  it  is  easy  to  think  that  the  use  of  the 
FAX  will  be  more  massive  when  all  the  countries 
consider  the  FAX  print  a  legal  document.  This 
situation  will  help  to  eliminate  the  bureaucracy 
and  to  produce  economy. 

A.  Thd  satellital  rural  communications  produce 
economic  effects  because  they  integrate  to  the 
market  to  a  great  number  of  people  and  improve 
the  production  through  teletraining  programs. 

5.  The  parabolical  antennas  to  free  reception  from 
satellites  have  done  an  important  impulse  of  the 
tourismm,  although    is  necessary    to  regulate 
in  both  national  and  international  level  these 
receptions .There  are  two  aspects  to  consider  in 
services  regulation:  legal  installation  of 
antennas  and  the  payment  of  rights. 

6.  The  electronic  mail  have  produced  a  revolution 
in  the  possibilities  of  communication  to  the 
users  of  personal  computers  (wich  have  day  to 
day  more  penetration  in  different    groups  and 
social  levels)  because  they  dispose  a  global 
system  to  national  and  international  exchange 
of  information. 

Due  to  the  low  cost  of  electronic  mail,  the  use 
of  this  service  have  impulsed  the  research  in 
universities  and  center  of  technological 
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Traditional 
service 

Medium 

Capacity 
(Bandwidth) 

Character 

Introducing 
service 

telephony 

physical 
line  (L) 

narrow 

bilateral 

PC  communication 

telephony 

L 

narrow 

bilateral 

Intelligent  public  telephone 

telephony 

radio  (R) 

narrow 

bilateral 

Satellital  rural 
commu  nications 

telephony 

L 

narrow 

bilateral 

FAX 

Data 

transmission 

L/R 

narrow 

bilateral 

Electronic  mail 

Data 

transmission 

L 

narrow 

bilateral 

Local  area    networks  (LAN) 

Data 

transmission 

L/R 

wide 

bi lateral 

Metropolitan  area  networks 
(MAN) 

Data 

transmission 

T  /P 

wide 

bilateral 

Wide  area    networks  (WAN) 

Te levision 

L/R 

wide 

bilateral 

Video -telephone 

Radio 

R 

narrow 

unilateral 

International  radio  (1) 

Satellite 
service 

R 

narrow 

unilateral 

Navigation      aids  (2) 

Public  telephony 
by  radio 

R 

narrow 

bilateral 

Cellular  telephony 

Teleaction 

L/R 

wide 

unilateral 

Telesurvil lance 

Tele act ion 

L/R 

narrow 

unilateral 

Telecontrol 

feleaction 

L/R 

narrow 

unilateral 

Te lemeasurements 

(1)  International  transmission  in  local  programms 

(2)  Airplanes,  ships  and  cors 


Table  1.  Telecommunication  services  classification. 


development  in  the  catch  of  the  information  as 
in  the  contact  and  team  work  in  the  groups  with 
scientist    of  other  countries. 

An  important  aspect  of  the  electronic  mail  is 
that,  when  there  is  a  high  penetration  of 
personal  computers  would  transformer  in  a  massive 
use  service  in  the  future. 

The  impact  of  the  electronic  mail  can  be  compared 
with  the  that    have  had    the  FAX  but    to  more 
selected  users. 

7.  The  system  of  teleaction  have  an  important 
use  in  the  automatisation  of  process  (for 
example,  in  the  generation  of  electric  energy)  , 
but  no  represent  a  great  impact  to  national 
level,  neither  in  the  economic,  nor  in  the 
social  viewpoint. 


8,  The  phone  video  is  a  new  service  that  would 
no  have  been  for  technical  and  economical 
reason  in  developing  countries,  it  is 
considered  that  developing  countries  does  no 
represent  an  aspiration  of  short  form  and, 
therefore,  it  will  not  verify  as  impact  in 
the  inmediate  future. 

9.  Other  services  like:  cable  television,  high 
definition  television  via  satellite  for 
helping  navigation;  these  services  will  be 
hardly  massive  in  developping  countries  since 
they  would  be  a  restringed  market  due  to 
their  high  cost;  therefore,  their  national 
economical  influence  is  not  considered  an 
important  one. 
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SOCIAL  EFFECTS  OF  NEW  SERVICES 

1.  Telephone  cellular,  linked  to  fax,  electronic 
mail,  teleaction  represent  for  individuals  a 
simultaneous      and  virtual  presence  in  many 
places,  fact  that  converts  people  who  possess 
these  media  in  a  high  category  human  beings 
for  whom  space  and  time  have  absolutely 
different  measure. 

Nevertheless,     each  individual  privacy 
diminish  when  shares  transraissiom  media  in 
open  space  with  other  people. 

2.  Cable  television,  international  television 
via  radio,  and  international  radio  produce, as 
it  is  already  known,  a  culturo'l  identity  lost 
of  less  developing  countries,  what  it  means  a 
new  colonisation  through  maintaining  hegemony 
in  cultural  and  commercial  values. 

In  this  case,  the  international  radio 
introduction    in  local  radiodif ussion  and  news 
and  entertainment  programs  in  local  television 
has  a  greatly  powerful      socio-cultural  effect 
since  accesibiiity  to  those  media  is  nearly 
universal  in  developing  countries. 

3.  Anyway  new  telecommunication  services  give 
more  wellbeing  and  entertainment  to  different 
social  levels;  for  example,  intelligent 
telephones  that  allow  people  communicate 
directly  to  other  different  places  from  their 
city  and,  in  a  small  degree,  but  socially 
important,  these  telephones  allow  receiving 
calls  without  necessity  of  having  a  telephone 
line.  These  aspects  represent  an  implicit 
value  of  human  being,  mainly  for  lower-wages 
groups  that  tends  to  insert  themselves    in  a 
completely  unknown  society. 

4.  Fax  use  in  social  ground  also  allows  a  human 
revalorisation  from    delivering  the  possibility 
of  manuscript    texts,  draws,  etc.  This 
characteristric  makes  more  friendly  the  use 
of  communication  machines;  notwithstanding, 
traditional  mail  concept  wins    newly  actuality 
but  with  a  different  carrier. 

5.  Many  studies  have  been  carried  out  about  the 
integration  effect  mainly  directed  to  rural 
and/or  marginal  sectors,  ethnic  groups,  etc, 
that  can  be  performed  tlirough  satellites.  A 
main  criticism  is  the  strong  cultural  shock 
that  is  produced  on  individuals    and  social 
groups,  that  ends  in  tlie  own  question  about 
its  function  in  the  environment  tlicy  act. 

Some  iiarmful  effects  arc  country-city 
migration,  creation  of  false  values  and  oven 
seriously  identily  disorders. 

Teleducation  and  telctraining  are  rational 
ways  of  introducing  integration  to  economical 
society  that  can  bring  them  a  best  life 
standard  (liealtl),  primary  provision,  etc.) 
williout  losing  cultural  and  ecological  values. 

The  described  social  cffoct  is  also  produced 
to  iiMcroscopic  level  between  developed  and 


developing  countries. 

6.  A  particular  social  impact  on  the  individual 
is  produced  in  the  case  of  "managers",  who 
practice  in  a  lesser  degree  personal 
communication  due  to  selection  that  they  do 
of  useful  means.  In  this  case,  they  use  more 
personal  computer,  telephone,  and 
videoconf erence     (in  all  fixed  or  movible 
cases)  and  they  communicate  with  other 
managers  who  have  the  same  means  what  diminish 
the  diversification  of  inf.,     increasing  the 
communication  through  devices.  All  that 
implies  a  lesser  degree    of  communication 
between  members  in  the  family,  human 
communication,  and,  in  general,  lesser 
sensibility  what  means  an  isolation  of  real 
world  and  of  cultural  values  of  their 
environment . 

7.  For  a  lower-wage  person  who  accounts  for 
unilateral  communication     (radio  and  television) 
it  is  possible  to  verify  a  loss  of  spontaneity, 
adoption  of  inexplicable  life  ethic  pattern  and 
isolation  feelings . 

8.  For  people  who  live    in  a  developed  country, 
the  fact  of  having  a  bilateral  communication 
media  (for  example,  telephone)  is  converted  in 
a  life  necessity  rather  than  a  mere  business. 

9.  In  the  developed  countries*  integration  context , 
it  is  interesting  distinguish  that  satellite 
services  allow  such  integration  mainly  to 
cultural  level  but  that  are  costly  for  massive 
use  in  small-scale  business. 

Arrival  of  optical  fibers  in  submarine  wiring 
around    continents    open  borders  and  eliminates 
legal  problems,  acceding  gradually  to  such 
cable  all  countries  according  their  technical- 
economical  possibilities.  It  is  wellknown  that 
once  amortized  transmission  systems  via  optical 
fibers,  these  are  cheaper  than  satellite 
systems;  therefore,  large  perspectives  of 
regional  integration  to  social,  economical  and 
political  level  are  opened . 

An  example  of  what  we  mention  above  is  UNISUR 
cables  in  the  Athlantic  Ocean  that  will  link 
Brazil,  Argentina,  Chile  and  the  Americas  II 
on  the  Pacific  Ocean,  and  that  besides  would 
link    Peru,  Ecuador,  Colombia,  Caribe  and 
Mexico  completing  the  integration  of 
Latinoamerican  communication    medias  and, 
therefore,  of  economical-financial  means, 

A  high  level  of  communication  are  the  basis  of 
regional  cooperation  markets    and  simplify  the 
burocratic  frontiers  between  developing 
countries . 
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CONCLUSIONS 

The  complementation  of  the  traditional  and  new 
services  of  telecommunications  allows  to  the 
man  to  be  present  in  many  places  at  the  same 
time,  so  that  this  requires  a  review  of  the 
social  and  economical  schemes  of  developing 
countries  to  verify  that  they  do  not    stop  this 
great  capability,  but  prosecute  it  to  obtain 
the  development  that  everybody  wishes. 

There  are  services  of  telecommunications  that 
give  additional  profits  containing  many  more 
users  and  solving  problems  of  external  plants 
such  as:  cellular  telephony  and  rural  satellital 
communications.  The  telecommunications 
administrations  of  developing  countries  could 
make  comparative  studies  to  promote  investments 
in  such  services.  The  same  case  is  verified  in 
new  methods  of  transmission,  such  as:  the 
optical  fibers. 

It  is  a  very  important  fact    the  transference  of 
the  point  to  point  traffic  from  satellites  to 
the  optical  fiber  wich  is  allowing    to  dispose 
free  capacity  to  rural  communications. 

Traditional  services  such  as  FAX  and  the 
electronic  mail  should  be  massif ied  in  developing 
countries  in  order  to  improve  the  management  and 
the  creation,  aspects  that  normally  present  great 
deficiencies  in  such  countries. 

The  optical  fi^er  submarine  cable  installation 
represents  a  very  attactive  cooperative 
investment  between  the  lat inoamer ican  developing 
countries,  because  they  have  advantages  of 
gradual  access  and  they  eliminate  the  cable 
passing  across  different  cities  on  which  depends 
the  reliability  of  the  links. 

It  is  absolutely  necessary  that  the  increase  of 
the  methods  of  telecommunications  not  became  in  a 
unilateral  increment  of  the  information  received 
from  developing  countries,  but  promote  the  great 
activity  of  communications  in  the  region,  so  that 
it  increases  the  economical  development  and  also 
the  maintenance  of  the  cultural  identity. 
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1 .  ABSTRACT 

The  results  o'  a  national  diary  survey  of  personal  telephone  use  in  the  United 
States  are  presented.  Basic  statistics  about  individual  telephone  usage  patterns 
and  adoption  of  innovative  telephone  services  and  products  are  included. 
Implications  for  policy,  marketing  and  future  multinational  research  are 
examined. 


2.     TOWARD  THE  PERSONAL  TELEPHONE 

Advances  in  telephone  technology  and  services  are 
altering  the  character  of  telephone  use  in  many 
countries  around  the  world.  Once  a  shared 
household  appliance,  the  telephone  is  evolving 
into  a  highly  personalized  communications  medium. 
Multi~line  phones,  multiple  extensions  and 
cordless  phones  give  many  telephone  users  a  sense 
of  having  their  own  personal  telephone  even  in 
multi-person  households.  The  diffusion  of 
answering  machines,  unlisted  numbers  and  custom 
calling  features  gives  users  new  abilities  to 
control  their  communications  to  match  individual 
life  styles.  New  services  such  as  the  Integrated 
Services  Digital  Network  (ISDN),  Custom  Local 
Area  Signalling  Services  (CLASS),  voice  mail  and 
Personal  Communication  Networks  (PCNs)  will  make 
it  possible  to  further  adapt  the  operation  of  the 
telephone  for  personal  needs.  The  telephone  is 
evolving  away  from  McLuhan's  characterization  (1) 
as  th^  "irresistible  intruder"  and  is  turning 
into  an  automated  personal  assistant  which  helps 
us  to  manage  our  social  environment. 

In  the  century  since  the  telephone  was  introduced 
there  has  been  little  sustained  social  research 
into  the  personal  uses  of  the  telephone  (2).  The 
available  published  research  is  based  on  highly 
localized  samples,  uses  the  household  rather  than 
the  individual  as  the  unit  of  analysis  or  relies 
upon  potentially  unreliable  retrospective  self 
reports  of  individual  telephone  use  (3)- 
Unpublished  proprietary  market  research  studies 
about  telephone  use  abound  within  the  corporate 
annals  of  the  telephone  industry,  but  often  also 
share  one  or  more  of  these  limitations. 

The  primary  goal  of  the  present  study  is  to  fill 
this  void  in  published  research  about  telephone 
behavior.  This  paper  focuses  on  describing  the 
basic  dimensions  of  personal  telephone  use  and 
explores  interest  in  new  services  that  are  just 
now  being  introduced  into  public  networks  in  the 
United  States.  Implications  of  the  findings  for 
policy  and  marketing  issues  are  discussed.  The 
data  were  collected  in  the  spring  of  1991  under  a 
grant  from  the  Bell  Atlantic  Corporation. 
However,  the  opinions  expressed  in  this  paper  are 
those  of  the  authors  and  do  not  necessarily 
reflect  those  of  Bell  Atlantic. 

3.     RESEARCH  METHODS 

The  survey  was  directed  to  a  national  sample  of 
telephone  households,  with  an  over-sampling  of 
homes  located  in  the  Bell  Atlantic  Region. 
Random  digit  dialing  techniques  were  used  to 
recruit  the  respondents  by  phone.  At  the  time  of 
the  initial  contact,  a  brief  questionnaire  was 
administered  to  the  telephone  decision  maker  in 
each  household  to  determine  household 
characteristics.  The  telephone  deci' ion  maker 
was    defined    as    that    person    in    the  household 


responsible  for  making  decisions  about  telephone 
service.  A  package  containing  cash  incentives 
for  the  respondents,  a  cover  letter,  a  separate 
diary  for  each  member  of  the  household  age  12  and 
older,  and  a  return  envelope  was  mailed  to  each 
household  that  agreed  to  cooperate  with  the 
study.  Specimen  questionnaires  and  details  of 
the  research  methods  and  findings  of  the  study 
are  available  in  a  technical  report  (4). 

Completed  mail  surveys  or  diaries  were  received 
from  503  households,  or  45  percent  of  those  who 
agreed  to  receive  the  package.  In  all,  747 
responses  were  received  from  these  households, 
including  those  completed  by  the  telephone 
decision  maker  and  other  household  members  age  12 
or  older.  Since  the  overall  response  rate  was 
low  and  an  intentional  bias  had  been  built  in  to 
oversample  homes  in  the  Bell  Atlantic  region,  the 
sample  was  weighted  against  available  census  and 
survey  data.  The  age  and  sex  characteristics  of 
the  sample  were  compared  with  1988  U.S.  Census 
estimates       (5)'  Data       about  household 

characteristics,  including  household  size,  income 
and  location  (by  Bell  operating  region)  were 
compared  with  data  from  the  Current  Population 
Survey,  as  compiled  by  the  Federal  Communications 
Commission  to  examine  the  characteristics  of 
telephone  households  in  the  United  States  (6) . 

4.  THE  TELEPHONE  IN  THE  AMERICAN  HOME 

The  telephone  is  a  commonplace  item  in  the 
American  home.  Only  about  one-quarter  (24%)  of 
the  respondents  had  a  single  telephone  in  their 
homes.  Almost     two- fifths      (38%)      had  two 

telephones  and  nearly  as  many  (37%)  had  three  or 
more  telephones  in  their  households.  The  average 
number  of  telephones  per  household  in  the  survey 
was  2.55.  The  kitchen  (44%)  and  the  living  room 
(22%)  are  the  most  common  locations  for  the 
primary  telephone.  Ten  percent  of  the  homes  in 
the  survey  reported  that  they  had  more  than  one 
telephone  line  in  the  home.  American  homes  are 
filled  with  various  telephone-related 
paraphernalia,  including  about  two-fifths  (39%) 
with  an  answering  machine  or  a  cordless  phone 
(38%).  One  in  twenty  homes  had  personal 
computers  with  modems  and  facsimile  machines  had 
made  an  appearance  in  one  percent  of  the  homes 
surveyed  at  the  time  of  the  study.  The  American 
consumer's  telephone  is  relatively  "feature 
rich."  Over  half  of  the  homes  surveyed  have 
phone  instruments  with  touch-tcno  (67%),  last 
number  redial  (69%),  ringer  switch  (69%)  or  speed 
dialing  (50%)  capabilities. 

The  telephone  is  the  largest  single  household 
telecommunications  expenditure.  The  average 
monthly  total  expenditure  for  telephone  services 
and  equipment  in  a  "typical  month"  was  $49.83. 
The  average  expenditure  for  cable  television 
service  was  $24.06,  while  an  average  of  $7.61  was 
spent  on  home  video. 
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Abuse  of  the  telephone  by  children  is  an 
important  concern  in  many  U.S.  households.  In 
only  about  a  fourth  (26%)  of  the  households  with 
children  were  there  no  rules  governing  the  use  of 
the  telephone.  Half  (54%  reported  a  ban  on  900, 
540  and  976  calls.  In  thcee-fifths  (58%)  of  the 
homes  with  children  present,  calls  were  not 
permitted  at  certain  times.  "Local  calls  only" 
was  the  rule  in  two-fifths  of  these  households. 

There  are  also  growing  concerns  in  the  United 
States  about  unwanted  calls  that  enter  the  home. 
Over  three-fifths  (62%)  of  the  respondents 
received  telephone  solicitations  from  a 
charitable  organization  during  the  month 
preceding  the  survey.  Nearly  two-thirds  (65%) 
had  problems  with  callers  who  hang  up  on  them 
when  they  answer  the  phone.  About  six-tenths 
also  received  telemarketing  calls  (59%)  and 
almost  a  fourth  (23%)  were  surveyed  by  telephone 
(not  including  our  survey)  during  the  previous 
month.  Almost     three-tenths     (28%)     of  the 

respondents  reported  receiving  unwanted  calls 
from  someone  they  knew  while  an  eighth  had 
abusive  or  obscene  calls. 

5.      INDIVIDUAL  USAGE  PATTERNS 

All  participants  in  the  study  were  asked  to  make 
note  of  the  phone  calls  they  made  and  received  in 
their  homes  for  a  period  of  one  week.  Each 
household  member  age  12  or  older  was  provided 
with  a  personal  telephone  diary  in  which  they 
recorded  the  time  and  date  of  each  call,  the  area 
code  and  exchange  of  the  other  party  to  the  call 
and  its  length.  They  also  identified  the  outcome 
of  the  call,  their  relationship  to  the  other 
caller  and  the  purpose  of  the  call.  Finally, 
they  made  note  of  the  activation  of  any  special 
call  features  associated  with  each  call. 

Three  different  types  of  analyses  were  conducted 
to  characterize  calling  patterns.  First,  the 
outcomes,  relationships,  purposes  and  features 
used  in  almost  13,000  calls  recorded  in  the 
diaries  were  tabulated  by  select  individual  and 
household  characteristics.  These  analyses  were 
based  on  the  total  number  of  calls,  rather  than 
on  the  total  number  of  respondents  contained  in 
the     sample.  Next,      numerical      indices  of 

individual  telephone  use  were  computed  from  the 
diary  data  and  these  were  cross-classified  by 
selected  individual  and  household 
characteristics.  Finally,  multiple  regression 
analysis  related  the  quantitative  measures  of 
telephone  usage  obtained  from  the  diariec  to 
demographic  and  household  characteristics. 

5.1     CALL  CHARACTERISTICS  —  WHO,   HOW,  WHY? 

Who  do  Americans  call,  for  what  purposes,  with 
what  means  and  with  what  results?  Family  members 
accounted  for  over  a  third  of  all  calls  placed  or 
received  in  the  home.  Personal  friends  accounted 
for  about  three  tenths  of  all  calls.  Business  or 
professional  calls  were  another  fifth  of  all 
calls  made  (Figure  lA) .  Calling  patterns  dilfered 
markedly  by  individual  and  hous^^hold 
characteristics.  Older  adults,  ages  50  to  64, 
communicated  by  phone  with  family  members  more 
than  other  age  groups,  concentrating  over 
two-fifths  of  their  calls  in  this  category. 
Young  respondents  under  age  25  made  about  half 
their  calls  to  personal  friends. 

Why  do  they  call?  About  a  fourth  of  all  the 
calls  recorded  were  to  chat  or  socialize. 
Another  fifth  involved  the  exchange  of 
information.  Calls  in  which  appointments  were 
made,  news  was  exchanged,  tasks  were  coordinated 
or  problems  discussed  each  accounted  for  about  a 
tenth  of  the  calls  recorded  in  the  diaries 
(Figure  IB).  Call  purposes  varied  almost 
linearly  by  age,  with  the  most  marked  departures 
from    the    average    at    either    end    of    the  aqe 


spectrum.  Teen  respondencs  devoted  two-fiftns  of 
their  calls  to  socializing,  while  respondents 
over  age  75  had  socializing  as  the  primary 
purpose  in  only  about  a  seventh  of  their  calls. 
Beth  teens  and  older  seniors  shared  i  higher  than 
average  propensity  to  exchange  news  in  the  calls 
they  made.  Teens  seldom  had  calls  in  which 
appointments  were  arranged,  tasks  coordinated  or 
problems  discussed.  Females  used  the  phone  to 
chat  or  socialize  more  often  that  did  males. 

How  do  they  call?  Four-fifths  of  all  calls  were 
completed  without  the  activation  of  any  special 
call     features.  Answering    machines.  Speed 

Dialing  and  Call  Waiting  were  each  reported  used 
in  about  one  call  in  twenty.  Call  features  were 
activated  most  often  by  young  adults,  18  to  24, 
but  hardly  ever  by  those  over  age  75  or  between 
50  and  64.  Speed  dialing  was  especially  popular 
among  younger  seniors,   age  65  to  74. 

5.2     INDIVIDUAL  CONSUMPTION  PATTERNS 

A  series  of  individual  telephone  usage  statistics 
were  compiled  from  diary  data  (7): 

Total  Calls  are  the  total  number  of  calls 
recorded  in  the  diary.  A  maximum  of  60  calls 
could  be  recorded.  Twenty  respondents  completed 
more  than  60  calls  during  the  survey  week. 

Total  Minutes  are  the  total  number  of  call 
minutes  aggregated  across  all  calls  listed. 

Intra-Exchange  Minutes  are  the  minutes  of  calls 
in  the  same  local  exchange  and  area  code  as  the 
respondent . 

Local  Inter-Exchange  Minutes  are  the  number  of 
minutes  in  the  survey  week  spent  on  calls  that 
are  in  the  same  area  code  as  the  respondent,  but 
not  in  the  same  local  exchange. 

Distant  Inter-Exchange  Minutes  are  the  number  of 
minutes  spent  on  calls  to  other  area  codes. 

Note  that  the  latter  three  categories  are  both 
mutually  exclusive  and  exhaustive,  but  do  not 
conform  to  conventional  definitions  of  the  scope 
of  calls  in  the  United  States.  For  example, 
distant  interexchange  calls  do  not  include  all 
calls  that  pass  between  Local  Access  and 
Transport  Areas  (LATAs) .  since  some  area  codes 
include  multiple  LATAs.  Thus,  these  are  not  the 
same  as  "long  distance"  calls  as  usually  defined. 
International  calls  (there  were  about  thirty  of 
these  in  all  of  the  12,000  calls)  were  counted 
together  with  other  distant  interexchange  calls. 

On  average,  respondents  recorded  about  nineteen 
total  calls  (Mean  =  18.81)  during  the  survey 
week.  The  average  time  spent  on  the  phone  was 
slightly  over  two  hours  (Mean  =  126.29  minutes), 
or  about  18  minutes  per  day.  This  is  almost 
exactly  half  the  amount  of  time  that  respondents 
themselves  estimated  they  spend  on  the  phone  in  a 
typical  day  (Mean  =  37.83  minutes).  About  half 
this  time  (Mean  =  69.58  minutes)  was  spent  on 
local  inter-exchange  calls,  defined  as  those 
inside  the  same  area  code  as  the  respondents  but 
outside  their  local  exchanges.  The  remainder 
were  split  between  local  intra  exchange  (Mean  = 
27.54  minutes)  calls  and  distant  interexchange 
calls  to  other  area  codes  (Mean  =  28.98  minutes). 

5.3  MULTIPLE  REGRESSION  ANALYSIS  OF  PHONE 
CONSUMPTION 

To  better  understand  patterns  of  relationship 
between  individual  and  household  characteristics 
and  patterns  of  telephone  usage,  a  series  of 
multiple  regression  analyses  were  performed. 
Multiple  regression  is  a  statistical  technique 
which  allows  the  researcher  to  explain  variation 
in    a    dependent    variable    of    interest    from  a 
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combination  of  independent,  or  predictor, 
variables.  The  independent  variables  included  a 
wide  array  of  standard  personal  and  media 
characteristics  (8)  .  The  dependent  variables 
were  the  telephone  consumption  statistics. 

In  addition  to  standard  demographic  and  household 
characteristics,  the  independent  variable  set 
included  three  types  of  variables  of  special 
interest.  Respondents  were  classified  according 
to  the  family  life  style  of  the  home  in  which 
they  lived.  For  example.  Starting  Out  Singles 
are  singles  between  20  and  34  with  no  children. 
In  the  same  classification  scheme.  Empty  Westers 
are  married  couples  in  which  the  telephone 
decision  maker  is  between  50  and  64  but  in  which 
there  are  no  young  children.  Families  with 
Children,  Families  with  Teens,  Young  Couples, 
Mature  Singles,  Young  Seniors  and  Older  Seniors 
are  the  other  categories  in  this  set. 


Respondents  were  also  classified  according  to 
their  orientr.tion  to  two  basic  motives  for  using 
the  telephone.  Social  Enjoyment  Seekers  are 
those  who  agree  with  statements  like  *•!  use  the 
phone  because  I  enjoy  it,"  and  "To  show  others  I 
care."  Utilitarians  are  those  who  agree  "The 
phone  is  good  in  emergencies,"  and  that  they  use 
the  phone  to  save  time  or  money  (9).  Finally, 
respondents  were  classified  as  Social  Networkers 
or  Information  Processors  according  to  patterns 
of  telephone  set  and  service  features  found  in 
their  homes,  as  described  below. 

What  groups  have  much  higher  than  average  levels 
of  weekly  telephone  use?  These  include 
homemakers  (203  minutes  per  week),  females  (174), 
persons  aged  25  to  34  (158),  Social  Enjoyment 
Seekers  (185)  and  persons  in  homes  that  score  in 
the  mid  range  of  the  Social  Networkers  innovation 
cluster  (170).  Other  groups  had  much  lower  than 
average  levels  of  telephone  use.  These  are 
persons  those  who  scored  low  on  Social  Enjoyment 
Seeking  (76  minutes  per  week)  or  Utilitarian  (90) 
phone  usage  motivations,  males  (83)  and 
individuals  over  age  75  (62).  Only  group  means 
that  differed  from  the  overall  mean  by  two 
standard  error  units  were  regarded  to  have  a 
significant  difference  from  the  group  means. 

Multiple  regression  results  help  to  clarify  these 
complex  patterns  of  relationships.  Figure  2 
shows  the  multiple  regression  results  for  total 
phone  consumption.  Total  telephone  minutes 
recorded  in  respondent  diaries  were  best 
predicted  by  sex,  age.  Utilitarian  and  Social 
Enjoyment  phone  mutives  and  media  habits. 
Females,  heavy  moviegoers  and  those  scoring  high 
on  utilitarian  and  enjoyment  motives  also  tended 
to  have  high  levels  of  telephone  consumption. 
Teens  and  persons  age  75  or  older  had  relatively 
low  levels  of  total  telephone  use. 

Total  calls  (not  shown  in  figures)  were  predicted 
by  sex,  age,  family  life  style,  marital  status, 
and     utilitarian     motives.         Females,  persons 

between  the  ages  of  25  and  34,  Starting  Out 
Singles  and  Utilitarians  tended  to  have  more 
calls  while  singles  (apart  from  those  living  in 
Starting  Out  Single  households)  and  those  over 
age  75  had  lower  calling  levels.  Distant  inter- 
exchange  minutes  were  predicted  by  marital 
status,  education,  sex  and  enjoyment  motives. 
Females,  better  educated  respondents,  those  with 
high  phone  enjoyment  scores,  young  adults  25  to 
34  and  females  tended  to  have  more  long  distance 
minutas.  Singles  and  persons  with  more  than  a 
college  education  (after  controlling  for  other 
variables)  tended  to  have  lower  long  distance 
usage.  Time  spent  on  local  intra~exchange  calls 
was  predicted  by  sex,  education,  media  habits  and 
telephone  motives.  Females,  those  with  some 
college  education  and  those  scoring  high  on 
utilitarian  and  enjoyment  motives  also  tended  to 
have  high  local  calling  levels. 

5.     TELEPHONE  INNOVATIONS 

The  public  telephone  network  is  in  the  midst  of  a 
transformation  from  "plain  old  telephone  service" 
to  an  all-digital  "intelligent"  broadband 
network.  As  these  new  technologies  are  deployed, 
there  is  a  danger  that  economically  disadvantage 
households  will  be  left  behind,  further  widening 
the  gap  between  rich  and  poor.  Therefore,  an 
important  issue  is  eq[uitable  access  to  new 
telecommunications  products  and  services.  To 
examine  this  issue,  household  income  was  used  to 
cross-classify  selected  results  presented  below. 

With  respect  to  currently  telephone  set  and 
service  features  that  are  currently  available, 
the  gap  between  rich  an  poor  is  relatively 
modest.  In  homes  were  the  total  annual  income  Is 
$10,000  or  less,  the  incidence  of  features  like 
answering  machines,   ringer  switches,   l««t  number 
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redial  and  call  waiting  is  about  the  same  as  it 
is  in  the  general  population.  However,  the 
availability  of  cordless  phones,  touch  tone 
phones  and  speed  dialing  features  is  considerably 
under  the  overall  average  incidence  rate. 

5.1     INTEREST  IN  NEW  TECHNOLOGIES 

To  establish  patterns  of  interest  in  new 
technologies,  telephone  decision  makers  were 
asked  to  rate  eight  telecommunications 
innovations  on  a  seven-point  scale,  with  1 
meaning  "no  interest"  and  a  7  "very  interested." 
The  services  were  described  as  follows: 

4  Voictt   Kail   which    functions   much    like  an 

answering  machine,  allowing  you  to  record  and 
retrieve  messages  from  home  and  remote  locations. 
You  will  also  be  able  to  transmit  messages  to 
multiple  parties  simultaneously  f^nd  to  leave 
personalized  messages  for  individual  callers. 

•4  Videophona    which    will    allow    you    to  see 

pictures  of  the  people  you  call  as  you  talk  to 
them. 

•4  Personal    Conaunlcatlons    Ketworks  (PCNs) 

which  allow  you  to  carry  a  lightweight  cordless 
phone  with  you  and  place  calls  from  wherever  you 
go. 

<  Caller  ID  which  will  display  the  number  of 

the  parties  who  call  you  on  a  miniature  computer 
screen  next  to  your  phone. 

•4  Data   Base   Oateway,    offering    access    to  a 

variety  of  computerized  banking,  shopping, 
entertainment  and  home  information  services. 

<«  Digital   Telephone    (ISDN),    which  will  let 

you  conduct  telephone  conversations  and 
high-speed  data  transfers  simultaneously  on  a 
single  phone  line. 

«  Energy    Monitoring    will    let    you  monitor 

utilities  and  control  heating  and  cooliitg  systems 
in  your  home  and  give  reduced  rates  to  users  who 
limit  their  energy  consumption  at  times  of  peak 
demand. 


Of  the  services  tested,  fire  and  burglar  alarm 
service  attracted  the  most  interest,  with  three- 
fifths  of  the  telephone  decision  makers  rating 
them  above  the  midpoint  of  the  scale  (Figure  3). 
About  half  are  interested  in  Caller  ID  and  energy 
monitoring,  while  two-fifths  are  interested  in 
Personal  Communication  Networks.  A  third  of  the 
telephone  decision  makers  are  interested  in 
videophone  service,  and  a  fourth  are  interested 
in  voice  mail,  videotext  gateways  and  ISDN. 

Figure  3  also  shows  interest  in  new  technologies 
by  household  income.  The  most  striking  aspect  of 
these  results  is  the  high  levels  of  interest 
expressed  by  telephone  decision-makers  in  low 
income  households.  Their  interest  in  voice  mail, 
ISDN  and  data  base  gateways  is  particularly  keen, 
almost  twice  the  levels  of  the  entire  sample. 
Homes  in  the  lowest  income  category  include  a 
surprising  number  with  personal  computers,  so  it 
appears  that  many  of  the  low  income  respondents 
are  interested  in  telephone  services  that  will 
extend  the  power  of  computer  technology.  About  a 
third  of  the  low  income  homes  are  comprised  of 
students,  which  helps  to  explain  this  somewhat 
surprising  finding.  However,  interest  in  these 
new  technologies  is  still  much  higher  than 
average  in  the  non-student  low  income  homes. 
Perhaps  others  saw  these  services  as  a  means  to 
substitute  for  investments  in  answering  machines 
and  computer  technology.  It  should  also  be  noted 
that  no  prices  were  mentioned  for  the  various  new 
products  and  services. 

Homes  with  between  $35,001  and  $50,000  in  annual 
household  income  were  generally  the  least 
interested  in  new  products  and  services. 
Personal  communication  networks  were  the  single 
exception.  Upper  income  homes  generally  had 
about  average  levels  of  interest  in  all  of  the 
innovations  tested,  with  the  pointed  exception  of 
video  telephone  service.  Perhaps  upper  income 
consumers  can  better  afford  to  substitute  travel 
for  telecommunications  and  may  be  more  familiar 
with  the  prices  (and  technical  limitations)  of 
the  videophones  currently  available. 
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5.3     INNOVATION  CLUSTERS 

Are  there  "innovation  clusters"  which  may  predict 
the  adoption  of  new  products  and  services 
comparable  with  those  already  adopted?  Prior 
research  (10)  suggests  the  existence  of 
interrelated  subsets  of  information  technology 
and  service  products  which  may  predict  the 
adoption  of  new  products  which  are  compatible 
with  those  already  adopted.  In  the  present 
study,  awareness  and  adoption  of  telephone  set 
features  and  custom  calling  services  were  factor 
analyzed  to  detect  underlying  clusters  of 
innovations.     Two  distinct  factors  were  found: 

Social  Networkers  are  consumers  who  have  already 
adopted  or  who  have  high  levels  of  awareness 
about  products  and  services  that  are  especially 
useful  in  managing  and  maintaining  social 
communication  networks.  These  include  answering 
machines  and  phone  sets  with  speed  dial, 
speakerphone,  conference  call,  and  last  number 
redial  capability.  The  currently  available 
custom  calling  features  (speed  dialing,  3-way 
calling,  call  waiting  and  call  forwarding)  are 
also  included. 

Information  Processors  are  consumers  who  have  or 
have  heard  of  telephone  features  and  services 
which  give  them  access  to  information  processing 
and  display  functions  which  are  used  to  manage 
telephonic  communication.  Many  of  these  also 
seem  to  have  a  privacy  management  function  in 
conunon.  These  include  lock  out  devices,  and 
timer  and  called  party  number  displays.  The 
related  network  services  are  CLASS  services  such 
aa  Call  Trace,  Caller  ID,  Call  Block  and 
Distinctive  Ring  —  but  not  automatic  redial. 

To  examine  the  relationship  of  these  two  segments 
to  other  characteristics,  a  categorization  scheme 
was  created  based  on  taking  the  interquartile 
ranges  of  an  additive  scale  based  on  the  number 
of  innovations  in  each  category  that  had  been 
adopted  in  the  household.  That  is,  Social 
Networker  homes  were  defined  as  those  in  the  top 
quartile  of  scores  on  a  numeric  scale  formed  by 
counting  the  number  of  innovations  in  that 
category  that  were  present  in  the  home. 

Social  Networkers  had  distinctive  telephone  usage 
patterns.  They  tended  to  use  the  telephone  mort 
frequently  than  respondents  in  the  total  sample 
when  they  had  something-  important  to  say  or  had 
good  news  to  report  and  when  they  wanted  to 
communicate  anger.  They  also  tended  to  call 
toll-free  800  numbers  from  home  more  frequently 
than  others.  Social  Networkers  were  likely  to 
seek  information  from  the  telephone  network. 
When  not  wishing  to  receive  call  at  certain  time, 
they  were  likely  to  screen  calls  with  their 
answering  machines  rather  than  turn  the  ringer 
off.  In  Social  Networker  homes  with  children,  a 
special  set  of  rules  prevailed.  Restrictions  on 
audiotext  calls  were  almost  universal  and 
restrictions  on  the  time  of  calls  and  the  scope 
of  calls  (i.e.,  local  calls  only)  were  also 
highly  prevalent.  Social  Networkers  tended  to  be 
concentrated  in  blue  collar  occupations. 

Among  respondents  who  have  been  categorized  as 
Information  Processors,  there  was  a  greater 
number  of  households  with  personal  computers  and 
modems  than  among  the  total  sample.  More 
Information  Processor  households  had  monthly 
total  telephone  bills  less  than  $35  than  in  the 
total  sample.  They  were  less  interested  than 
average  in  the  various  new  telephone  services 
described  in  the  preceding  section.  Information 
processors  appear  to  prefer  using  the  telephone 
to  communicate  anger  more  than  other  groups  in 
the  sample,  although  they  were  more  likely  to 
state  that  there  were  no  situations  in  which  they 
particularly  prefer  the  telephone.  In  their 
homes,  the  rules  for  children  tended  toward  time 


of  aay  and  call  length  restrictions  (hence,  the 
call  timers  and  phone  displays?).  When  not 
wishing  to  receive  call  at  certain  time,  they 
would  turn  the  ringer  off  or  unplug  the  telephone 
rather  than  screen  calls.  When  problem  calls 
persisted,  they  notified  the  phone  company  rather 
than  rely  on  their  answering  machines.  They 
seldom  used  in format ion-orien ted  audiotext 
services  but  seem  to  be  very  heavy  users  of  adult 
entertainment,  dial-it  polls  and  contests  offered 
over  900  and  976  numbers.  Demographically,  the 
Information  Processors  included  concentrations  of 
professionals  and  persons  with  graduate  degrees. 

6.  DISCUSSION 

Finally,  we  turn  to  the  potential  marketing  and 
policy  implications  of  these  results  and 
suggestions  for  future  research. 

6.1     MARKETING  IMPLICATIONS 

What  changes  in  consumer  telecommunications 
marketing  practices  might  be  in  order  as  we  make 
the  transition  to  the  personal  telephone  in  the 
United  States?  Perhaps  the  most  obvious 
implication  is  to  refine  the  focus  on  heavy 
telephone  users  and  to  move  away  from  simplistic 
demographic  and  usage-based  marketing  strategies. 
For  quite  some  time  now,  long  distance  carriers 
in  the  United  States  all  seemed  to  concentrate  on 
volume-based  discounts  aimed  at  heavy  long 
distance  users.  Recently,  long  distance  consumer 
marketing  has  taken  a  new  tack,  focusing  on 
recruiting  entire  networks  of  telephone  users 
with  plans  like  MCI's  "Friends  and  Family."  In 
the  context  of  the  current  study,  these  appeals 
are  likely  to  work  well  with  the  "Social 
Networkers"  and  "Social  Enjoyment  SeekerSf"  but 
are  likely  to  miss  those  with  more  practical  and 
information-related  orientations  to  the  telephone 
that  are  more  common  in  upscale  homes. 

In  the  U.S.  local  exchange  service  market  there 
has  been  little  incentive  to  concentrate  on  high 
volume  callers,  since  local  telephone  calls  are 
usually  not  subject  to  message  unit  or  per-call 
charges  and  are  typically  included  in  the  flat 
monthly  charge.  This  is  beginning  to  change  with 
the  advent  of  usage-sensitive  consumer  tariffs 
and  local  exchange  competition.  In  three-fifths 
of  the  homes  in  the  survey,  the  heaviest  phone 
user  and  the  telephone  decision-maker  were  one 
and  the  same.  Thus,  even  where  usage  sensitive 
pricing  is  not  found  there  is  still  an  incentive 
to  develop  customer  relationships  with  the  heavy 
users  to  protect  agains'c  competitive  marketing. 

The  apparent  existence  of  two  distinct 
"innovation  clusters"  for  telecommunications 
equipment  and  services  also  has  some  potential 
marketing  implications.  The  appeal  of  new 
consumer  telephones  and  network  services  might  be 
enhanced  by  packaging  them  with  other,  similar 
service  features.  For  example,  the  most  "feature 
rich"  consumer  telephones  today  tend  to  have  a 
mixed  bag  of  features  ^hat  are  likely  to  appeal 
to  both  the  Social  Networkers  (e.g.,  speakerphone 
capability)  and  Information  Processors  (e.g.,  LCD 
displays)  among  us.  However,  it  is  possible  to 
find  consumer  telephones  with  seemingly  every 
possible  variation  of  feature  combinations.  The 
innovation  cluster  concept  suggests  that  four 
basic  configurations  might  be  the  most  efficient: 
a  basic  "plain  old  telephone,"  one  with  Social 
Networker  features,  one  with  Information 
Processor  features  and  one  with  both  sets. 

Looking  forward  to  new  telephone  features  which 
will  be  possible  with  the  future  evolution  of  the 
public  network,  phones  marketed  with  the  Social 
Networkers  in  mind  should  have  "feature  buttons" 
that  will  substitute  for  network  services  that 
appeal  to  the  social  networkers,  such  as  a  3-way 
calling    capability,     call    forwarding    and  call 
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waiting,  which  today  are  available  only  as 
network      services.  For      the  Information 

Processors,  feature  buttons  and  display  options 
should  be  provided  for  the  so-called  CLASS 
services  (e.g..  Caller  ID,  Call  Block, 
Distinctive  Ring) .  Equipment  manufacturers  might 
wish  to  create  phones  that  perform  these 
functions  themselves  with  internal  software  which 
operates  on  Automatic  Number  Identification 
information,  rather  than  leaving  network  service 
providers  to  program  these  functions  on  their 
central  office  switches. 

For  their  part,  network  service  providers  also 
have  some  obvious  "packaging"  opportunities.  At 
this  point,  it  appears  that  bundling  all  the  new 
CLASS  services  with  existing  custom  calling 
features  is  NOT  an  especially  good  idea,  since 
these  two  feature  sets  seem  to  reflect  quite 
different  sets  of  needs.  To  counter  the  ability 
of  equipment  manufacturers  to  create  hardware 
substitutes  for  network  services, 
telecommunications  carriers  might  think  about 
bundling  the  auto  redial  CLASS  feature  —  the 
only  such  feature  which  fits  into  the  Social 
Networker  cluster  —  and  voice  mail  with  existing 
custom  calling  features.  Auto  redial  as  a 
telephone  set  feature  seems  to  fit  well  with  the 
Social  Networker  life  style  and  they  seem  to  rely 
heavily  on  their  answering  machines,  so  auto 
redial  and  voice  messaging  as  telephone  service 
features  could  work  well  here.  Telephone 
services  for  the  Information  Processors  might 
entail  new  varieties  of  information  to  project  on 
the  telephone  display  screen.  Calling  Party  Name 
—  in  addition  to  calling  party  number  —  is  one 
obvious  possibility.  Displays  of  actual  connect 
time  (as  opposed  to  off -hook  time  that  telephone 
sets  display),  the  running  total  cost  of  a  long 
distance  calls  in  progress  and  the  time  of  day  at 
the  calling  destination  are  some  other 
possibilities.  Telephone  lock  out  devices  also 
fit  into  the  Information  Processor  innovation 
cluster.  In  the  form  of  a  network  service,  this 
might  translate  into  a  personal  identification 
number  that  would  enact  varying  levels  of  service 
restrictions  (e.g.,  local  calls  only,  no  800  or 
900  calls) . 

The  extension  of  the  present  research  to  the  many 
other  countries  comprising  the  world  consumer 
telecommunications  mark^sc  might  also  prove 
insightful,  especially  as  a  means  of  adjusting 
assumptions  about  telephone  use  developed  in 
domestic  markets  to  international  markets.  To 
cite  but  one  example,  the  results  of  a  recent 
study  in  Japan  showed  remarkable  differences  in 
telephone  behavior  between  U.S.  and  Japanese 
households  (11).  Only  half  of  Japanese  homes, 
compared  with  three-fourths  of  U.S.  homes  have 
multiple  telephone  sets,  for  example.  Calling 
behavior  also  differs  considerably.  Total  weekly 
telephone  consumption  is  slightly  higher  in 
Japan,  but  there  are  very  marked  sex  differences, 
with  extremely  low  usage  for  males  over  30,  about 
an  eighth  of  the  usage  rate  for  females.  There 
are  sex  differences  in  the  United  States,  too, 
but  they  are  much  less  pronounced,  mor<2  on  the 
order  of  two  or  three  to  one. 

If,  as  a  Japanese  consumer  electronics 
manufacturer,  we  took  our  cue  from  the  domestic 
market  we  might  churn  out  phones  laden  with 
"Social  Networker"  features  that  appeal 
especially  to  the  female  heavy  telephone  user, 
but  neglect  the  male  information  processors  who 
constitute  a  large  slice  of  the  U.S.  market. 
Likewise,  comparing  our  U.S.  data  to  that 
collected  in  Germany  and  France  (12),  it  appears 
that  Americans  are  much  heavier  telephone  users 
overall  and  that  telephone  instruments  are  much 
more  ubiquitous  in  the  American  home  than  in 
Western  Europe.  A  European-based  manufacturer 
aiming  for  the  international  consumer  telephone 
market    might     well     miscalculate    by  offering 


expensive,  but  durable  and  aesthetically  pleasing 
instruments  suitable  for  use  as  the  household 
"main  station,"  but  unsuitable  for  the  role  of 
ubiquitous  —  but  virtually  disposable  —  phones 
that  fit  in  with  American  life  styles. 

6.2     POLICY  IMPLICATIONS 

The  present  study  has  possible  implications  for 
several  important  policy  issues  relating  to  the 
future  of  telephone  policy  in  the  United  States: 
local  calling  plans,  privacy,  and  the  future 
development  of  Universal  Service. 

Regarding  local  calling  plans,  an  important  issue 
is  their  potential  impact  on  groups  with  limited 
or  fixed  incomes.  In  the  present  study  we  found 
that  members  of  low  income  households  were  rather 
heavy  telephone  users.  Persons  living  in 
households  with  annual  incomes  of  $10,000  or  less 
made  about  fifty  percent  more  calls  than  the 
average  and  the  time  spent  on  intra-exchange 
calls  was  also  well  above  average.  Thus,  calling 
plans  which  impose  message  unit  or  per-call 
charges  could  substantially  increase  the  cost  of 
service  for  those  who  are  least  able  to  afford 
it.  In  fact,  time  spent  on  intra-exchange  calls 
generally  exhibited  an  inverse  relationship  to 
household  income  —  the  lower  the  household 
income,  the  more  time  spent  on  local  calls.  This 
income  pattern  did  not  hold  for  local  inter- 
exchange  calls,  however.  Senior  citizens  ages  65 
to  74  have  avarage  levels  of  intra-exchange 
calling,  but  are  well  above  average  in  the  local 
inter-exchange  category,  so  they  might  also  be 
adversely  affected  by  message  unit  charges. 

The  present  study  has  several  interesting 
implications  for  the  current  controversies  about 
telephone  privacy.  First,  the  overall  incidence 
of  nuisance  calls  is  quite  high  on  a  monthly 
basis.  Current  measures  aimed  at  curbing 
telemarketing  calls  only  address  one  of  the  three 
most  frequent  types  of  problem  calls,  however. 
Solicitations  from  charitable  organizations  and 
hang  ups  are  even  more  frequent,  but  have 
received  relatively  little  attention. 
Significantly,  the  incidence  of  problem  calls  was 
relatively  low  in  the  Bell  Atlantic  region,  which 
at  the  time  of  the  survey  was  the  region  with  the 
widest     availability     of     Caller     ID.  It  is 

interesting  to  speculate  whether  this 
availability  and  the  attendant  publicity  was  the 
cause  of  the  lower  nuisance  call  rates.  In  this 
same  vein,  there  is  considerable  interest  in 
Caller  ID  throughout  the  entire  sample,  perhaps 
suggesting  that  the  average  teJephone  consumer  is 
much  more  receptive  to  the  service  than  the  civil 
liberties  and  consumer  advocates  who  have  so 
vigorously  opposed  it. 

Finally,  regarding  the  future  evolution  of 
universal  service,  it  is  interesting  to  note  the 
relatively  widespread  interest  in  several 
prospective  new  services,  even  among  lower  income 
households.  Results  such  as  these  could  be  used 
to  argue  for  a  relatively  "feature  rich" 
Universal  Service,  perhaps  one  that  would  include 
ISDN,  voice  mail  and  alarm  servic*. 

6.3     RESEARCH  IMPLICATIONS 

In  closing,  we  call  upon  our  academic  colleagues 
and  telecommunications  professionals  in  Pacific 
Rim  countries  to  assist  us  to  replicate  and 
extend  our  study  within  their  own  national 
territories.  The  value  of  data  like  these  as 
tools  in  marketing  and  policy  decisions  has 
already  been  discussed.  In  fact,  we  suspect  that 
the  value  is  so  obvious  that  many  telephone 
administrations  around  the  Pacific  Rim  have 
already  carried  out  studies  of  their  own  on 
related  issues.  By  making  more  such  studies 
public  and  by  replicating  them  in  the  spirit  of 
cross-cultural  scholarship,  we  can  perhaps  create 
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a  shared  body  of  knowledge  that  can  guide  the 
future  evolution  of  the  world's  telephone  service 
to  the  benefit  of  all. 

Further  replication  of  this  research  also  offers 
fertile  ground  for  comparative  research  with  more 
scholarly  ends  in  view.  For  example,  it  would  be 
interesting  to  understand  the  factors  that  are 
responsible  for  the  marked  difference  in  male 
telephone  behavior  between  Japan  and  the  U.S.  or 
which  lead  Americans  to  be  much  heavier  telephone 
users  than  Europeans.  A  host  of  economic,  policy 
and  cultural  hypotheses  come  to  mind,  which  the 
addition  of  further  "cells"  of  the  study  in  other 
countries  might  help  to  sort  out. 

With  the  entire  world  now  on  the  threshold  of  the 
age  of  the  personal  telephone,  we  also  have  a 
uniq[ue  opportunity  to  examine  the  social  and 
economic  effects  of  the  telephone.  In  this 
light,  it  would  be  instructive  to  compare 
telephone  behavior  in  countries  with  the  most 
advanced  telecommunications  infrastructures,  such 
as  Singapore  and  France,  with  those,  such  as  the 
United  States,  who  are  now  somewhat  "behind  the 
curve."  This  would  answer  questions  about  the 
social  impacts  of  the  telephone  which  are  of 
intrinsic  interest  to  social  scientists,  but 
might  also  give  policy  makers  in  various 
countries  useful  information  as  they  make 
decision  about  the  future  development  of  their 
own  information  infrastructures.  Additional  time 
points  and  more  narrowly  focused  metropolitan 
area  studies  would  also  help  to  examine  the 
effects  of  the  introduction  of  new  technologies 
on  human  behavior. 
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IS  THE  WORLD  READY  FOR  THE  GO-ANYWHLIRr:  TELEPHONE? 


Alan  Brunsirnm 
Inmarsat 
London,  United  Kinedom 


Inmarsat's  introduction  of  the  world \s  first  truly  mobile,  global  telephone  system,  olTers 
the  prospect  of  huge  new  markets  and  great  benefits  for  lelecoms  agencies  trying  to 
provide  wide-area  coverage  of  thin-route  markets;  but  these  opportunities  can  only  be 
realised  if  regulatory,  administrative  and  licensing  issues  are  resolved. 


Inmarsat  has  just  started  operation  of  the  first  telephone 
system  that  is  not  only  truly  mobile  but  that  can  also 
provide  seamless,  global  coverage.  The  introduction  of  this 
system,  which  is  known  as  Inmarsat-M,  coincides  with 
high  profile  publicity  for  hand-held  satellite  telephone 
systems  that  are  planned  for  the  late  1990s. 

Many  such  systems  have  been  mooted,  most  of  them 
involving  new  satellite  constellations  in  low  eanh  orbits. 
What  they  all  have  in  common  is  that  they  are  intended  to 
offer  convenient,  low  cost  voice,  facsimile  and  data 
communications  via  terminals  that  are  small,  light  and 
cheap  enough  to  be  fitted  onto  any  vehicle  or  small  boat, 
besides  being  hand  carried  or  used  in  fixed  roles. 

It  has  been  widely  hypothesized  that  the  market  for  such  a 
product  may  be  in  the  millions  of  users.  It  is  certain  that 
it  will  take  billion  dollar  investments  and  several  years 
before  such  market  potential  can  be  realised.  Yet  it  is 
possible  to  achieve  many  of  the  objectives  of  such  systems 
right  now  and  at  very  low  cost,  by  the  application  of 
Inmarsat-M  and  its  existing  global  satellite  network, 
complete  with  an  international  support  infrastructure  that  is 
already  well-developed. 

In  terms  of  basic  services  and  functionality  there  is  little 
difference  between  what  Inmarsat-M  offers  today  and  what 
is  being  proposed  for  hand-held  systems  towards  the  end  . . 
of  the  decade.  Digital  voice  services  will  be  provided  at  a 
vocoded  data  rate  of  4.8  kbit/s,  producing  a  speech  quality 
that  has  proved  highly  satisfactory. 

Voice  quality  has  indeed  proved  to  be  one  of  the  early 
triumphs  of  the  Inmarsal-M  system.  Originally  it  was 
intended  to  provide  only  communications  quality  voice  but 
due  in  no  small  part  to  the  voice  codec  developed  by  US 
company  DVSI,  what  has  actually  been  achieved  is 
something  much  closer  to  toll  quality. 

The  proof  lies  in  customer  perceptions,  and  exhaustive 
tests  of  the  new  system  have  been  made,  from  small 
yachts  and  fishing  boats  in  rough  northern  seas  to  tests 
aboard  the  world's  most  famous  luxury  liner,  the  QE2;  and 
from  vehicle-mounted  systems  driven  across  the  length  of 
Europe  between  Norway  and  Spain  to  a  system  mounted 
on  a  railway  carriage  and  used  along  the  length  of  iho 
Trans-Siberian  railway  and  right  into  China. 


Customer  perceptions  of  telephone  call  quality  have 
consistently  rated  the  service  as  being  superior  to  cellular 
radio  and  in  many  cases  have  placed  it  as  being  as  good 
as  or  better  than  any  (Uher  internati(mal  telephone  calls  the 
customer  had  made  by  other  means.  As  these  customers 
have  included  users  of  twenty  different  languages,  as  well 
as  a  broad  range  of  ages  and  of  course  both  sexes,  we  can 
assert  with  some  confidence  that  acceptance  of  the 
go-anywhere  telephone  will  not  be  held  back  by  any 
considerations  of  voice  quality. 

In  addition  to  the  telephone,  Inmarsat- M  will  support 
Group-3  facsimile  at  a  data  rate  of  2.4  kbil/s,  as  well  as 
real-time  data  communications  at  the  same  data  rate. 

A  fax  rate  of  2.4  kbit/s  is  rather  slow  of  course  but  quite 
adequate  for  someone  who  wants  to  send  just  a  couple  of 
pages  and  in  any  case  there  are  many  parts  of  the 
developing  world  where  the  terrestrial  networks  may  not 
be  able  to  deliver  a  faster  service.  On  the  data  side, 
Inmarsat-M  will  be  ideal  for  linking  to  well  established 
E-mail  systems  such  "as  X.400  and  to  the  X.25  data 
networks;- 

.  The  telephone  service  is  operational  now,  whereas  the  fax 
,  and. dat?i  services,  will  come  into  operation  during  the 
^ro&rse"6fteis  yeaT' TKs~rc^  fact  that  tnmarsat-M 

.is  fir^t  and.  foremost  a  telephone  system.  Although. many 
Mother  sjjryic^^^^  ire  to  be  offered  on  both  it  and  the 
hand-held  systems  of  the  future;  customer  surveys  show 
that  it  is  a  good,  basic,  reliable  telephone  service  that  is 
far  and  away  the  most  important  requirement. 

Indeed,  the  guiding  principle  in  the  development  of 
Inmarsat-M  has  been  that  is  should  work  like  the 
telephone  or  fax  machine  in  the  office.  The  user  will  not 
require  any  training  in  order  to  make  a  telephone  call  or 
send  a  fax  and  the  way  the  calls  are  routed  from  the 
mobile  terminal  via  the  satellite  to  a  land  earth  station  and 
thence  into  the  international  switched  telephone  or  data 
networks  will  ^e  invisible  to  him  (see  system  diagram 
attached). 

Terminals  can  be  readily  integrated  with  GPS  chip  sets  to 
provide  position  fixing  and  many  will  have  an  integral 
Inmarsat  pager,  part  (^f  the  worid^s  first  global  paging 
service  which  is  due  to  start  operation  in  1994.  This  will 
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be  pariicularly  imporianl  for  the  inlemalional  business 
traveller,  enabling  him  to  receive  messages  even  when  the 
terminal  is  switched  off  or  when  he  is  inside  a  building 
and  out  of  sight  of  the  satellite. 

The  terminal  equipment  is  available  in  a  wide  range  of 
versions  to  suit  many  different  market  sectors.  The  most 
numerous  are  expected  to  be  briefcase  versions,  some 
examples  of  which  arc  shown  in  the  photographs 
associated  with  this  paper  and  in  the  conference 
exhibitions.  These  are  intended  for  international  business 
travellers  and  also  for  aid  workers,  journalists,  emergency 
services  and  anyone  who  has  to  operate  in  areas  where 
fixed  communications  systems  are  unavailable  or 
unreliable. 

Briefcase  terminals  of  this  type  weigh  under  10  kilos  and 
can  easily  be  carried  aboard  an  aircraft  as  hand  luggage. 
They  will  become  even  lighter  and  more  compact  over  the 
next  few  years,  just  as  had  happened  with  portable  PCs. 
They  are  entering  the  market  at  prices  of  between 
US$12,000  and  US$20,000  and  again,  prices  will  fall 
within  a  year  or  two  as  volume  production  is  achieved. 

Usage  charges  start  ai  US$5  to  US$6  per  minute  (a  huge 
reduction  on  the  US$8  to  US$10  per  minute  charged  for 
the  system's  predecessor  Inmarsat-A)  and  these  charges 
will  fall  as  traffic  volume  increases  until  a  level  of  around 
US$3  per  minute  is  likely  to  be  reached  in  the  late  1990s. 
Inmarsat  operates  an  open-access  system,  which  means 
that  competition  between  service  providers  will  ensure 
keen  pricing  with  concomitant  benefits  to  the  customer. 

It  is  anticipated  that  the  number  of  users  of  this  kind  of 
terminal  will  pass  100,000  by  the  late  1990s  and  could  be 
as  high  as  250,000.  A  very  high  proportion  of  these  users 
would  be  operating  some  or  ail  of  the  time  within  the 
Pacific  Rim  area  and  even  the  most  conservative  estimates 
would  indicate  that  there  will  be  some  thousands  of  people 
owning  or  renting  these  terminals  and  wishing  to  use  them 
in  the  countries  of  the  region  within  the  next  two  years. 
The  implications  for  regulatory,  billing  and  administrative 
systems  arc  the  central  issue  of  this  paper. 

The  markets  for  Inmarsat-M  and  the  issues  that  it  raises 
are  not  limited  to  briefcase  terminals,  however.  There  are 
at  least  three  other  large  and  important  market  sectors. 

Inmarsat-M  is  essentially  a  Mobile  conmiunications  system 
and  th(msands  of  terminals  arc  being  built  specifically  for 
installation  on  road  vehicles,  including  not  only  heavy 
commercial  vehicles  such  as  Uuig -distance  trucks  but  also 
luxury  private  cais.  In  this  respect  ihc  system's  role  will 
be  identical  to  that  ol  cellular  radii^  but  aimed  principally 
ai  areas  where  that  service  is  uo\  available,  although 
Inmar.sat-M  may  make  more  widespread  use  of  data 
ct>mmunicaiions  than  has  been  the  caso  with  cellular. 

Inmarsat  has  ;»lreatly  experienced  large  numbers  ol 
cusloniers  fitting  ilien  vehicles  with  its  Iow  cdsI  da!.? 
communications  terminal  Inniaisat-C  lor  use  in 


trans-border  communications  between  fleets  of  trucks  and 
their  head  offices.  This  is  proving  a  major  benefit  not 
only  to  commercial  efficiency  but  also  to  security  against 
hijack,  theft  and  for  the  monitoring  of  dangerous  loads. 

In  the  European  Community  there  has  already  been  an 
agreement  allowing  the  use  of  such  terminals  in  any  EC 
member  state  provided  that  they  have  been  licensed  by 
any  other  member  state.  Similar  agreements  are  under 
consideration  in  several  other  regions  and  are  of  course 
similar  to  those  being  reviewed  for  cellular  radio  where 
compatible  systems  arc  operational  in  different  countries. 

This  is  an  important  consideration,  for  it  is  unlikely  that  a 
single  global  digital  cellular  standard  will  emerge  and 
developing  countries,  in  striving  to  meet  pressing  mobile 
communications  demand,  tend  to  have  diverse  analogue 
cellular  systems  which  make  technical  compatibility  an 
additional  factor  limiting  international  roaming 
agreements.  Inmarsat-M,  in  contrast,  is  a  global  standard 
requiring  only  commercial  and  political  agreements  to 
achieve  international  roaming.  Furthermore,  it  is  planned 
to  make  future  versions  of  the  Inmarsat-M  system  capable 
of  intenvorking  or  dual  mode  operation  with  a  variety  of 
digital  cellular  systems. 

Two  types  of  Inmarsat-M  antenna  systems  are  being 
developed  for  vehicle  mounted  operation.  Terminals  with 
fiat,  plate-type,  phased  array  antennas  have  been 
developed  that  can  be  readily  built  into  the  sun  roof  of 
cars.  Other  terminals  use  low-profile  directional  antennas 
that  use  azimuth  steering  to  track  the  satellite.  These  will 
be  commonly  seen  on  truck  cab  roofs. 

As  with  briefcase  versions,  within  a  year  or  two  national 
officials  such  as  customs  officers  and  telccoms  licensing 
agencies  will  be  faced  with  thousands  of  customers 
arriving  at  their  frontiers  with  sophisticated  two-Wuy 
communications  systems,  in  this  case  built  into  their 
vehicles,  which  are  difficult  to  recognise  and  of  great 
commercial  and  personal  benefit  to  the  users  and  the 
companies  and  organisations  of  which  they  are  a  p?rt. 

Maritime  applications  are  similar  to  the  vehic'.e  mounted 
or  land-mobile  ones  and  here  at  least  the  regulatory  and 
licensing  anangemcnts  are  well  established,  following 
more  than  ten  years  of  operation  of  the  Inmarsat-A 
communications  system. 

However,  whilst  Inmarsat-A  is  fitted  to  about  15,000  of 
the  worid's  largest  ships  and  follows  long-established 
precedents  for  licencing  and  billing  that  were  developed 
for  conventional  radio  systems  decades  ago,  Inmarsat-M 
will  be  fitted  on  scores  of  thousands  of  small  fishing  boats 
and  private  yachts  and  will  precipitate  significant  changes 
in  the  established  practices. 

Firstly,  they  will  often  not  be  familiar  with  the  billing 
process  used  for  international  maritime  communications 
whereby  all  bills  are  sent  to  a  recognised  International 
Accounting  Authority  which  pays  the  bills  and  reclaims 
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the  money,  plus  a  commission,  from  the  cusionicr. 
Instead  they  will  want  to  pay  the  service  provider  directly, 
probably  by  credit  card.  In  this  they  rellect  ihc 
requirements  of  the  land  mobile  customers  also. 

Secondly,  they  will  fit  the  new  terminals  in  such  numbers 
that  existing  staff  and  facilities  in  the  national  routing 
organizations  responsible  for  issuing  licences  may  prove 
inadequate  to  the  task,  especially  in  counu-ics  that  have 
only  ever  processed  one  or  two  applications  for  satellite 
communications  systems  a  year  in  the  past.  Worldwide. 
Inmarsat  systems  are  operational  today  in  120  counu-ics, 
bui  oaly  50  of  these  have  more  than  10  applications  a 
year.  By  the  mid  1990s  these  numbers  are  likely  to  swell 
to  hundreds  of  applications  a  year  in  most  countries  of  the 
Pacific  Rim. 

Finally,  they  will  be  fitting  terminals  that  are  small  and 
easily  moved  from  boat  to  boat  or  from  boat  to  land. 
Whilst  maritime  terminals  are  not  really  suitable  for  land 
mobiie  or  portable  applications,  they  are  very  suitable  for 
installation  in,  for  instance,  the  head  office  of  the  shipping 
company,  on  the  roof  of  the  yacht  owner's  office,  at  the 
port  authority,  file  customs  house  or  the  ship  chandler. 

These  types  of  installation  will  be  very  popular,  because 
they  will  enable  quick,  secure  and  reliable  communications 
directly  between  boats  at  sea  and  their  most  common 
communications  partners  ashore,  without  going  through  the 
national  fixed  telecoms  networks.  This  raises  the  vexed 
question  of  bypass. 

The  bypass  issue  is  critical  for  the  last  major  market 
sector,  which  is  the  application  of  Inmarsat-M  to  rural  or 
thin-route  telephony  schemes. 

Inmarsat-M  is  not  intended  as  a  direct  competitor  to  either 
cellular  radio  or  conventional  fixed  telecoms  networks. 
The  terminal  costs  and  usage  charges  clearly  preclude  that. 
It  does,  however,  (>ffer  a  means  of  providing  telecoms 
services  to  rural  or  remote  areas  prior  to  the  development 
of  those  conventional  services  and  by  giving  instant 
coverage  of  areas  not  yet  covered  by  them,  it  enables 
service  providers  to  develop  an  optimised  suaiegy  for  the 
expansion  of  cellular  and  fixed  systems.  In  short,  by 
instant  provision  of  essential  thin -route  services  it  can 
allow  expensive  investments  in  cellular  and  fixed  networks 
to  be  concenu^aicd  in  high  traffic  areas  that  justify  the 
cost. 

One  of  the  key  advantages  of  Inmarsat-M  is  that  it  is  part 
of  a  global  system  whose  infrastructure  costs  have  already 
been  met.  The  satellites  and  network  coordinaiion  centres 
are  in  operation,  the  land  earth  stations  or  hubs  are  in 
place  or  being  built  and  anyone,  whether  or  not  their 
country  is  a  member  of  Inmarsat,  can  buy  a  terminal  and 
use  the  system.  It  is  not  necessary  to  have  a  land  earth 
Station  within  the  country,  since  there  is  open  access  to  ihi* 
system  via  the  international  switched  networks  and  land 
earth  stations  in  other  countries.  It  is  not  necessiiry  lo 
lease  capacity  that  may  be  greater  than  the  inilial  demand. 
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bcca'iNc  liic  ^y^lcnl  works  on  a  pay-as-you-use  basis. 

Thus  the  benefits  of  mobile  com nuinica lions  wilh  global 
reach  can  be  realised  now.  wilh  low  capital  invesimcm. 
low  risk  and  incremental  build-up  c^l  services  in  line  wilh 
actual  market  demand.  The  real  qucsiion  thus  becomes 
not  the  si/e  of  the  market  or  the  si/e  of  the  invesimeni 
required  to  realise  it.  but  whether  or  not  the  world's 
teleconmiuni cations,  regulatory  and  administrative  bodies 
are  ready  to  meet  ihe  challenge  of  allowing  access  to 
systems  such  as  Inmarsat-M.  In  fact.  Inmarsat-M  poses 
the  immediate  challenge  of  making  possible  the  changes  in 
the  telecoms  environ  mem  that  will  be  absolutely  essential 
if  the  proposed  global  hand -he  Id  telephone  systems  o!  the 
future  are  ever  to  become  viable. 

Let  us  examine  each  of  the  key  issues  in  turn  and  propose 
some  ways  of  meeting  the  challenge. 

INTERNATIONAL  TRAVELLERS  &  BRIEFTA.SE 
TERMINAL.S 

If  the  issue  is  customs  import  regulations  on 
communications  equipment  that  slop  the  traveller  from 
bringing  his  terminal  into  the  country,  one  simple  answer 
is  to  set  up  rental  agencies  that  will  rent  a  portable 
briefcase  terminal  to  U'avellers  at  the  airport,  just  like  a 
car.  This  is  often  better  for  the  traveller  -  he  doesn't  have 
to  take  the  thing  on  the  plane.  If  he  does  want  to  use  his 
own  terminal,  then  set  up  a  standard  licence  fee  that  can 
be  paid  in  advance  or  at  the  airport  on  arrival.  The  money 
made  from  either  of  these  approaches  should  (offset  any 
loss  of  revenues  from  bypass  of  fixed  networks. 

VEHICLE-MOUNTED  TERMINALS  & 
TRANS-BORDER  USE 

If  there  is  substantial  u-ans- border  trade,  then  the 
commercial  benefit  to  both  countries  o!  allowing  mobile 
communications  across  the  border  should  be  (obvious.  The 
solution  is  equally  so:  a  mutual  agreement  between  the 
neighbouring  countries  to  recognise  licences  granted  in 
either  counu-y  for  use  of  specified  terminal  equipment  that 
is  type- approved  for  use  in  the  Inmarsat  system.  There 
arc  good  examples  already  in  place  in  the  Pacific  Rim  for 
cellular  roaming;  for  instance  between  Singapore,  Hong 
Kong,  Ausu-alia,  New  Zealand  and  Canada  and  between 
Thailand  and  Malaysia, 

If  the  equipment  also  has  position  reporting  facilities  (as 
will  generally  be  the  case),  this  could  actually  help  make 
security  and  policing  of  international  road  transport  better 
than  it  is  at  present. 

INCREASE  IN  NUMBER  OF  LICENSE  APPLICATIONS 

Every  license  gramed  represents  a  conmiercial  opportunit>. 
not  just  for  increased  lelecoms  traffic  between  the  mobile 
terminal  and  the  country's  fixeci  networks,  but  also  for 
licence  fees.  The  admimstralive  burden  can  be  greatly 
reduced  by  a  lacility  Inmarsat  provides  known  as  the 
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Routing  Organization  Electronic  Commissioning  System 
(RO  ECS),  basically  a  computerised  means  of  processing 
applications  with  minimum  effort. 

MOBILE-TO-MOBILE  COMMUNICATIONS 

This  should  be  seen  as  the  biggest  opportunity  presented 
by  the  new  system,  rather  than  as  the  biggest  threat.  The 
essence  of  the  demand  for  mobile  communications  is  that 
it  is  NEW  demand,  not  a  replacement  for  existing  systems. 
Customers  want  mobile  satellite  terminals  because  they 
offer  something  that  is  not  available  at  all  currently. 

A  recent  market  research  workshop  among  national 
telecoms  organizations  from  the  Asia/Pacific  region 
highlighted  this  point.  The  conclusions  of  the  workshop 
included  the  statement  that  the  expansion  of  cellular 
systems  has  a  natural  limit  based  on  cost  of  setting  up  a 
cell,  the  terrain  as  well  as  the  population  density  to  be 
served.  In  addition,  cellular  systems  are  showing  a 
worsening  profile  for  revenue  per  subscriber,  a  declining 
customer  growth  rale,  as  well  as  higher  costs  due  to 
declining  cell  sizes,  hostile  economics  re  population 
density  and  difficult  geographical  terrain. 

The  workshop  went  on  lo  observe  that  while  some 
countries  are  investing  substantial  sums  into  building  up 
the  telecoms  infrastructure,  the  pace  of  economic 
development  outstrips  that  of  infrasiruciure  growth.  This 
creates  a  pent-up  demand  for  both  fixed  and  mobile 
communications.  As  the  transport  networks  improve, 
much  intra-country  business  travel  will  prevail,  leading  to 
further  demand  for  mobile  communications  within  the 
country  and  to  some  extent  within  the  region.  (Report  of 
Inmarsat  Project  21  Asia  Pacific  Market  Research 
Workshop,  3-4  August  1992,  attended  by  representatives 
of  13  national  telecoms  companies  in  the  region.) 

Inmarsai-M  offers  the  chance  to  build  up  this  market 
demand  until  cellular  or  fixed  networks  become 
economically  viable.  It  also  enables  service  providers  to 
concentrate  their  cellular  and  fixed  investments  on  areas 
that  are  profitable,  rather  than  having  to  spend  huge  sums 
for  socio-political  reasons  on  supplying  uneconomic 
service  to  ihin-route  areas.  Most  important  of  all, 
Inmarsat-M  makes  it  possible  lo  take  action  on  meeting 
demand  in  these  areas  NOW,  without  either  large 
investments  or  long  delays. 


across  the  whole  country  but  to  neighbouring  countries 
and  adjacent  sea  areas  as  well. 

CONCLUSION 

By  the  end  of  1993  there  will  be  thousands  of  briefcase 
terminals  being  carried  around  the  world  by  private 
individuals  and  thousands  of  vehicles  fitted  with 
unobtrusive  terminals,  all  of  which  will  be  capable  of 
making  and  receiving  calls  to  and  from  anywhere  in  the 
world.  There  will  also  be  thousands  of  terminals  fitted 
aboard  small  boats  operating  within  territorial  waters  and 
the  potential  to  meet  thin-route  telecommunications 
demand  through  small  transportable  or  semi-fixed 
terminals  with  antennas  of  less  than  one  metre  diameter. 

Given  the  explosive  growth  that  continues  in  the  mobile 
communications  markets,  the  proliferation  of  such 
equipment  will  require  national  regulatory  and 
administrative  bodies  to  develop  their  response  very 
quickly,  for  the  well-proven  link  between 
telecommunications  development  and  economic  growth 
will  count  heavily  against  countries  thai  adopt  a  restrictive 
position  against  the  spread  of  global,  mobile 
communications,  whether  by  intent  or  by  slowness  to 
adapt  to  change. 

We  do  not  have  to  wait  until  the  late  1990s  for  the  era  of 
truly  global,  truly  mobile  communications.  Indeed,  we  do 
not  have  that  luxury.  The  technology  already  exists,  the 
infrastructure  is  akeady  in  place  and  the  product  is  already 
being  marketed.  The  demand  is  undoubtedly  suong  and 
the  services  and  prices  are  right  to  meet  it  The  real 
question  is  simply,  are  we  ready  to  profit  by  it? 


LIST  OF  ILLUSTRATIONS 
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OPERATING  A  NATIONAL  LAND  EARTH  STATION 

One  further  possibility  is  to  build  and  operate  an 
Inmarsat-M  land  earlh  slaliim  within  ihe  country.  This 
will  cost  around  US!i>4  to  US$5  million  from  any  one  of 
nine  potential- suppliers  and  will  give  ihe  opportunity  not 
only  to  avoid  bypass  of  national  netwoiks  but  also  to  bring 
in  substantial  revenue  from  foreign  markets.  As  the 
Inmarsat  system  is  truly  global  and  each  LES  operates  to  a 
satellite  that  covers  about  a  third  of  the  earth \s  surface* 
there  is  major  potential  lor  providing  service  not  just 
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1.  ABSTRACT 

An  overview  of  the  Inmarsat-H  Portable  Earth  Station(PES)  design  is  presented  in  this  paper. 
The  antenna,  modulator  /  demodulator,  power  subsystem  and  packaging  are  sone  of  the  critical 
elements  whose  design  influence  the  size,  weight  and  operation  of  the  terminal.  The  trade-off 
between  the  antenna  gain,  power  amplifier  size  and  the  overall  dimension  is  described  in  the 
paper.  This  PES  is  designed  for  lower  production  cost  along  with  acceptable  weight  and  size. 
Ease  of  set~up  and  operation  is  one  of  the  consideration  given  in  designing  this  terminal 
which  is  also  outlined  in  this  paper. 


2.  INTRODUCTION 


3.  Iniarsat-M  Network  Overview 


This  paper  describes  the  new  mobile  satellite 
communication  system  ,  Intoarsat  H  ,  being  imple- 
mented by  Inmarsat.  The  critical  element  of  the 
systeo  is  the  Portable  Earth  Station  (PES),  the 
development  of  which  is  detailed  in  this  paper. 
The  paper  concentrate  on  the  techinical  aspect 
of  the  Portable  MES  design  and  the  trade-off 
parameters  and  key  technologies  used  to  achieve 
a  compact,  light  weight  portable  terminal. 

Inmarsat  has  been  providing  comoQunicat ion  to 
ships  from  late  70s  and  is  nuw  actively  imple- 
menting new  systems  for  use  on  land,  in  air  and 
at  sea. These  new  systems  can  provide  near  global 
communication  for  anyone  on  the  move.  By  1993 
four  new  systems  will  provide  telephony,  telex, 
data,  group  calls  and  facsimile  at  affordable 
costs  to  a  very  wide  range  of  users.  Inmarsat  A 
is  an  analog  based  voice  system  which  has  been 
designed  priiBarily  for  maritime  use.  However,  in 
recent  years,  Inmarsat  A  has  been  extensively 
used  in  land  based  applications,  mainly  in  news 
gathering  and  reporting.  There  are  numerous  ap- 
plications other  than  voice,  have  been  developed 
for  Inmarsat  A. 

Two  other  systems  are  in  operation  for  the  past 
two  years  ;  one  to  serve  the  aeronautical  commu- 
nity with  voice,  data  and  facsimile  :  the  other, 
Inmarsat  C,  low  speed  data  only,  service  to  serve 
the  land  and  mari time  community.  Inmarsat  has 
been  developing  Inmarsat  M,  a  digital  based 
voice,  facsim*!e  and  data  system,  which  will  be 
compact  in  size,  but  will  provide  adequate  voice 
quality  in  the  mobile  environment  and  serve  a 
wide  range  of  maritime  and  land  users. 


The  Inmarsat-H  system  is  the  new  mobile  satel- 
lite communicatons  system,  being  implemented  by 
Inmarsat.  This  system  provides  the  following 
major  services  to  its  terrestrial  based  and 
Bobi le  subscribers. 

(1)  Duplex  telephony  service  using  6.  4kb/sec  IHBE 
digital  voice  coding  scheme. 

(2)  Group-3  facsimile  service  at  2.4  kb/sec  in 
both  duplex  and  terrestrial  originrted  simplex 
modes. 


(3)2. 4kb/sec  data  service  in  both  duplex 
and  terrestrial  originated  simplex  nodes. 


and 


In  addition  to  these  services,  the  system  pro- 
vides several  additional  services  such  as  "^roup 
call  (broadcast  call  originated  from  the  terres- 
trial subscribers)  and  distress  call  (SOS  call 
originated  from  the  aaritiie  nob! le  users). 

The  Inmarsat-H  system  consists  of  four  basic 
elements  for  each  satellite  ocean  regions,  an 
operational  satellite,  HES(HobiIe  Earth  Station) 
a  Network  Co-ordination  Station(NCS)  and  Land 
Earth  Stations(LES). 

Figure-1  illustrates  the  Inmarsat-H  network  con- 
figuration. 

An  operational  satellite 

The  Inmarsat-H  system  uses  the  same  satellite 
which  is  currently  used  for  other  systeas  such 
as  Inmarsat-A  and  share  the  same  frequency  bands 
assigned  to  the  satellite  mobile  coiiunication 
systems.  The  expanded  frequency  band  based  on 
the  definition  at  lARC  HOB  92*  will  be  available 
from  the  3rd  generation  satellite. 
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Mettork  Coordination  Station  (NCS) 
NCS    is   the  reference  earth  station   which  con- 
trols and  lonitors  the  overall    Inmarsat-M  net- 
work and  includes  the  following  functions. 
-Transiission  of   the   signaling   messages  for 

channel   assignments   for   SCPC   coDOuni cat  ions 

channel 

-Channel  assignment  for  SCPC  channels 
-Transiission  of  the  Bulletin  boards  with  global 

systei  status  information 
-Reception   of    the   MES-ori ginated  signaling 

sessages 

-Inter-station  signalling  with  each  LES 
-Maintaining  lists  including  MES  "Busy"  status 

within    the   network,    and  frequecy  assignment 

for  each  satellite  network. 

Land  Earth  Station  (LES) 

LES  is  the  satellite  gateway  earth  station 
which  is  installed  between  the  satellite  and 
terrestrial  gateway  facilities  such  as  the  in- 
ternational telephony  exchange  or  international 
telex  exchange.  Therefore  LES  provides  access 
to  the  international  terrestrial  cominun' cat  ions 
networks  for  the  lobile  terminal  subscribers. 

Mobiie  Earth  Station  (MES) 

Two  classes  of  Innarsat-M  mobile  earth  stations 

are  supported  in  the  systei. 

(1)  Maritiie  Class  MESs 

(2)  Land  Mobile  Class  MESs 

This  paper  describes  the  Inaarsat-M  portable 
teriinal  which  is  categorized  as  one  of  the 
land  lobile  class  MES. 

4.  Main  features  of  the  developed  Iniarsat-M 
Portable  MES 

The  developed  new  portable  satellite  terminal  is 
designed  to  be  carried  easily  and  to  provide  the 
mediui  quality  telephony,  facsimile  and  data 
services  throughout  the  world.  In  order  to 
make  the  unit  coapact,  compromise  between 
an  HPA  and  an  antenna  gain  is  required. 
Although  high  output  power  can  reduce  the 
size  of  the  antenna,  it  increaces  the  power 
consumption  and  the  size  of  the  terminal  and 
reduces  the  battery  operational  period. 
To  solve  this  problem,  this  terminal  adopted  the 
f 0 1 ded  type  flat  an tenna  to  m i n i m i ze  the 
size  of  the  antenna  and  increase  the  gain. 

(1) Compact  design 

The  small  compact  terminal  with  its  telephone 
can  either  be  installed  outdoors  or  inside 
by  a  window.  The  single  package  terminal 
incorporates  a  flat  antenna,  transceiver  and 
rechargeable  battery  pack. 


Because  of  its  compactness,  it  is  extremely  easy 
for  an  international  business  traveler  to  carry 
the  terminal  by  himself. 

In  addition,  setup  of  the  terminal  on  site  be- 
tcre  operation  is  not  necessary  because  all  the 
components  are  integrated  into  a  single  unit. 

(2)  Easy  antenna  pointing 

The  elevation  angle  adjpstor  is  provided  so  that 
the  antenna  pointing  car.  ue  accomplished  very 
easily  with  the  use  of  the  attached  compass  and 
signal  level  indcator,  and  communication  ser- 
vices can  be  established  within  a  few  minutes. 

(3)  Folded  type  antenna  design 

In  order  to  reduce  the  total  power  consumption, 
the  two-folded  type  antenna  design  is  adopted. 
With  this  design  approach,  longer  battery  oper- 
ation pe'lc!  and  smaller  mechanical  size  are 
achieved. 

(4)  Multiple  power  source 

In  addition  to  the  battery  operation,  it  is  also 
possible  to  use  the  AC  mains  with  AC/DC  adaptor. 

The  major  advantages  of  the  Inmarsat-M  portable 
terminals  compared  with  Inmarsat-A  or  Inmarsat-C 
terminals  are  as  follows. 

(OCo'^pared  with  Inmarsat-A  terminals 
The   mechanical  size   and    total  weight  are  sig- 
nificantly reduced  so  that  it  is   much  easier  to 
carry  the  terminal. 

It  is  also  expected  that  the  communications 
charge(tariff)  will  be  reduced  greatly,  compared 
to  that  of  the  Inmarsat-A  service,  because  the 
occupied  satellite  bandwidth  per  SCPC  channel 
is  much  narrower  than  Inmarsat-A. 

(2)Cofflpared  with  Inmarsat-C  terminals 
The  Inmarsat-C  terminal  is  very  useful  for  the 
message  communications,  however  it  can  not  sup- 
port voice  communications  which  on  some  occa- 
sions is  essential  and  very  useful  for  actual 
field  operation.  The  Inmarsat-H  terminal  provide 
voice  communications  . 

5.  Overall  terminal  configuration 

The  developed  Inmarsat-M  portable  terminal  con- 
sists of  the  flat  antenna,  duplexer.  High  Power 
Ampl ifier(HPA),  Low  Noise  AmpI if ier(LNA),  modu- 
lator, downconverter,  Baseband  processor (BBP) 
with  access  control  software,  voice  interface 
unit  and  handset.  The  accomodation  space  and  the 
interface  for  the  future  addition  of  the  facsim- 
ile and  data  interface  units  are  also  provided. 
Figure-3  shows  the  overall  block  diagram  of  the 
portable  terminal  and  Table- I  summarizes  the 
the  major  performance. 
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6. Equipient  Description 
Antenna 

A  fold  type  antenna  achieves  high  gain  of  18 
dBic  with  patch  array.  It  reduces  the  power  con- 
sumption extremely  and  achieves  high  G/T  of 
-9dB/K.  The  power  fed  to  each  of  the  antenna 
elements  is  controlled  to  achieve  low  sidelobe 
performance,  especially  in  the  vertical  plane, 
because  the  antenna  length  in  vertical  plane 
is  shorter  than  that  of  the  horizontal  plane.  It 
also  gets  a  good  axial  ratio  less  than  2  dB 
by  adjusting  the  phase  fed  to  each  element. 

HPA  &  IM 

HPA  &  LNA  are  connected  to  the  antenna  via  a  low 
loss  compact  dielectric  duplexer  which  achieves 
the  compact  RF  block  and  high  G/T.  The  output 
power  of  the  HPA  was  set  to  meet  the  lower  level 
in  the  specified  eirp  range  so  as  to  reduce  the 
power  consumption.  The  output  power  of  the  HPA 
can  be  switched  down  by  6  dB  for  the  spot  beam 
appi  ication. 

Modulator  i  Down  Converter 
The  newly  developed  Hybrid  Integrated  Circuit  is 
adopted  as  the  modulator  which  can  directly  con- 
vert the  base  band  signal  to  the  RF  signal  and 
modulate.  In  the  down  converter,  the  RF  signal  is 
converted  to  baseband  signal  via  100  MHz  IF 
signal  and  it  is  sent  to  BBP  to  be  demodulated. 

Baseband  Processor 

Baseband  processing  is  implemented  with  Digital 
Signal  Processors  (DSP).  The  DSP  provides  the 
flexibility  and  speed  required  to  operate.  The 
functions  executed  in  BBP  are  transmit  frame  in- 
formation, multiplexing  data  and  control  signals, 
demodulation,  receiving  frame  syncronization,  and 
demultiplexing  data  and  signals.  Considerable  use 
of  custom  LSTs  in  the  BBP  has  enabled  the  over- 
all size  of  the  BBP  to  reduce. 

ACS  controller 

The  ACS  controller,  using  NEC's  V50  microprocos- 
or,  provides  all  the  signalling  protocol  for  call 
establishment  as  defined  by  Inciarsat-H  system 
requirements.lt  also  provides  the  control  of  the 
user  interface  (LCD  and  switches  )  as  well  as 
monitoring  and  controlling  all  the  terminal  com- 
ponents. The  ACS  portion  is  physically  incorpo- 
rated into  the  BBP  and  closely  monitors  the  BBP 
functions.  It  also  acts  as  the  control  interface 
to  the  voice  codec,  handling  hook,  call  type  and 
service  address  type  information.  The  ACS  con- 
trols both  call  setup  and  clearing  of  all  ser- 
vice types  for  both  HES  originated  and  Fixed  or- 
iginated cal Is. 


BEST  copy  AVAILABLE 


Voice  Codec 

The  Voice  codec  provides  the  voice,  fax  and  data 
interface  to  the  terminal.  The  voice  codec  uses 
the  6.4kbps  IHBE  algorithm  developed  by  DVSI.The 
voice  codec  consists  of  one  2-wire  port  for 
telephony  and  fax  use  as  well  as  an  RS232  type 
contor  for  data  service  use. To  differentiate  be- 
tween telephony  and  fax  calls  initiated  from  the 
2-wire  port,  the  user  must  first  select  the  call 
type  they  wish  to  use  i.e  telephone  or  fax. 
This  is  done  through  a  push  type  switch  on  the 
terminal  unit.  This  voice  codec  is  capable  of 
detecting  DTMF  digits  received  from  the  2-wire 
port  as  well  as  regenerating  any  terminal  re- 
ceived digits  to  the  2-wire  port.  It  also  pro- 
vides a  ring  signal  to  the  2-wire  port.  Other 
features  of  the  voice  codec  include  on/off-hook 
detection,  service  tone  generation. 
Furthermore,  it  performs  the  echo-cancellation, 
and  can  adjust  the  tone  level  by  2  dB  steps. 
Fully  compatible  G3  facsimile  is  also  supported. 
The  data  port  will  appear  as  a  modem  to  an  at- 
tached terminal  and  will  conform  to  a  selected 
set   of  hayes  compatible  commands. 

Power  Supply 

The  newly  developed  power  supply  can  achieve 
high  efficiency  of  greater  than  85  X  and  the 
total  power  consumption  can  be  greatly  sup- 
pressed. The  Nickel-Cadmium  rechargeable  battery 
can  also  be  installed  inside  the  unit  and  it  can 
be  charged  by  an  AC/DC  adaptor  attached  as  an 
accesory  in  an  hour. 

7. Conclusion 

A  portable  type  terminal  which  meets  the 
Inmarsat-H  specification  was  developed.  This 
terminal  was  designed  for  land  mobile  use  and 
easy  to  set-up.  To  achieve  this  purpose,  the 
folded  flat  type  antenna  was  adopted  and  a  To 
the  high  effciency  power  source  was  developed. 
It  can  provide  medium  quality  telephony  communi- 
cations. 03  compatible  facsimile  and  data  commu- 
nications with  light  weight  and  compactsize.  It 
is  suitable  to  carry  it  to  areas  where  telecom- 
munications fascilities  are  neither  available 
nor  rel iable. 

It  will  be  possible  to  reduce  the  size  and 
weight  furthermore  in  the  future  by  using  the 
custom  LSI  technology,  low  ioss  duplexer  and 
high  efficiency  battery  like  Nickel -fiydri gen 
etc. 
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Fig.  1  The  Innarsat-H  NeUork  Configuration 


Fig.  2  The  Outside  View  of  the  Developed  Innarsat-H  Portable  TerBinal 
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Perfornance 

1)  Frequency 

TX;  1626.5  -  1660.5  MHz 
RX;  1525.0  -  1559.0  MHz 

2)  G/T 

-9. 0  dB/K 

3)  Eirp 

23  dBW 

4)  Polarization 

Right  Hand  Circular  Polarization 

5)  Axial  Ratio 

S     2.  0  dB 

6)  Modulation 

Forward  Signaling  Channel 
BPSK  6Kbps 

(FEC;    R=l/2  Convolutional 
Encoding 
Constraint  Length=  7) 

Return  Signaling  Channel 
BPSK  3Kbps 

(FEC;    R=3/4  Convolutional 
Encoding) 

Communication  Channel 
OQPSK  8Kbps 

7)  Channel 

Voice  Channel 
Coding  Algorithm; 

Improved  Multi-Band  Excited 

(IMBE)  Coding 
Voice  Coded  Data  Rate; 

6. 4  Kbps 

Facsimile  /Data  Channel 
Data  Rate;     2.4  Kbps 

8)  Power  Supply 

+12V  DC 

9)  Operational 
Period  with 
Bui  It- in 
Battery 

Transmission  Mode  ;    I  hour 
Receiving  Mode      ;    2  hours 

10)  Satellite 
Elevation 
Range 

5  *  -  90* 

Fig.  3    Block  Diagraa  of  Portable  Terninal 


Table-1   Suaiary  of  the  Major  Perforiance 
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ABSTRACT 


For  more  than  a  decade  Inmarsat  has  operated  the  world's  only  global  mobile  satellite  system. 
The  p^r  looks  at  the  development  of  mobile  satellite  communications,  its  plications  and 
the  recent  introduction  of  the  Inmarsat-M  system,  which  will  bring  telephone,  fax  and  data 
services  within  the  reach  of  many  new  users. 

Historically,  due  to  the  size  and  cost  of  earlier  systems,  satellite  communications  for  mobUe 
users  could  only  address  a  limited  market.  Now,  the  Inmarsat-M  system  makes  it  feasible  to 
install  such  equipment  on  small  sailing  boats,  in  a  car,  truck  or  when  packed  in  a  briefcase  to 
be  carried  by  an  individual.  For  those  within  the  Pacific  Basm,  it  wiU,  for  the  first  time, 
provide  individuals  in  remote  areas  with  reliable  direct  dial  telephony  and  data 
communications  with  the  rest  of  the  world  at  an  affordable  price. 


INTRODUCTION 

When  Satellite  communications  were  introduced  some 
thirty  years  ago  a  new  era  began  as,  for  the  first  time, 
people  worldwide  were  able  to  contact  each  other  by 
telephone  any  time  of  the  day  or  night  and  in  any 
weather  conditions.  The  ability  to  beam  television 
between  continents  overnight  changed  our  view  of  news 
and  other  world  events.  Today  we  take  such  things  for 
granted  with  many  homes  now  able  to  receive  direct 
broadcast  satellite  services.  However,  direct  access  to  the 
international  public  switched  telephone  network  through 
personal  satellite  earth  stations  has  until  now  been  limited 
to  the  privileged  few.  The  first  users  were  at  sea,  where 
in  the  late  seventies  Sh^>  Earth  Stations  operating  first 
through  the  Marisat  system  enabled  vessels  at  sea  to 
make  and  receive  calls.  Unfortunately,  the  size  and  cost 
of  the  equipment  precluded  its  widespread  use  until  more 
recent  times  when  technical  developments  and  lower 
costs  brought  the  benefits  of  satellite  communications  to 
a  much  wider  user  community.  Now  with  over  20,000 
Inmarsat -As  in  worldwide  use  mobile  satellite 
communications  has  become  an  accepted  part  of  life. 
Undoubtedly  this  awareness  was  accelerated  by  reporters 
widespread  use  during  the  Gulf  War  which  brought  it  to 
the  wider  attention  of  the  public  and  business  community. 

Today,  the  Inmarsat  system  is  used  by  all  types  of 
vessels,  trucks,  trains,  business  users,  and  now  civil  and 
general  aviation.  Already  a  large  number  of  corporate 
jets  arc  able  to  make  and  receive  calls  anywhere  in  the 
world  and  over  the  coming  years  such  capability  will 
become  commonplace  on  virtually  all  the  major  long-haul 
airlines. 

During  the  last  few  years  data  communications  through 
the  Inmarsat-C  system  has  brought  tremendous  benefit  to 
trucks,  ships  and  journalists  who  need  to  be  in  contact  at 
any  time.  Such  small  equipments  with  their  low  power 
consumption  have  brought  the  advantages  and  awareness 


of  satellite  communications  to  a  wider  user  community 
although  the  absence  of  a  telephone  service  has  been  a 
drawback  to  some  potential  users. 
Now  with  the  introduction  of  the  Inmarsat-M  system, 
persoimel  satellite  communications  (with  direct  dial 
telephony,  data  and  facsimile)  are  finally  able  to  bridge 
the  gap  and  address  the  needs  of  the  average  business  and 
industrial  user  on  land  and  at  sea.  Size,  weight  and 
rr^wer  consun^tion  have  been  minimized  so  that  a  cost 
effective  solution  now  exists  for  those  not  directly 
connected  to  the  public  network  to  keep  in  touch  at  all 
times  from  anywhere  in  the  world. 


BACKGROUND 

Till  now,  the  technology  available  meant  that  to  be  cost 
effective,  a  mobile  satellite  terminal  carrying  voice  traffic 
had  to  be  fairly  substantial.  The  large  antenna  was 
required  to  enable  the  satellite  transmit  power  to  be 
minimised  and  so  keep  call  costs  down.  The  Inmarsat-A 
uses  50kHz  of  bandwidth  for  its  FM  telephony  channels 
and  this  limits  the  number  of  calls  that  can  take  place 
simultaneously  in  the  7.5  MHz  of  bandwidth  originally 
allocated.  The  new  Inmarsat-M  system  is  able  to  take 
advantage  of  the  latest  digital  techniques  so  that  only  one 
fifth  the  bandwidth  is  required  for  a  call  while  at  the 
same  time  the  satellite  power  is  almost  halved.  Like  so 
many  good  ideas  the  Inmarsat-M  concept  has  been 
around  for  a  long  time,  but  it  is  only  the  recent  maturity 
of  the  technologies  employed  that  have  enabled  a  cost 
effective  solution. 


THE  INMARSAT-M  SYSTEM 

Inmarsat-M  is  an  all  digital  mobile  satellite 
communication  system  providing  telephony,  fax  and  data 
connections  with  any  terrestrial  subscriber  via  the 
International  public 
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followed  by  the  country,  area  code  and  subscriber 
number.  In  practical  terms  the  Inmarsat-M  mobile  is 
singly  an  extension  of  the  global  terrestrial  network  but 
instead  of  plugging  the  phone  into  the  wall  socket  the 
antenna  is  pointed  towards  the  satellite.  In  this  way  the 
Inmarsat-M  may  be  compared  to  a  cordless  phone  but 
with  unlimited  range. 


VOICP  rODING  ALGORITHM 

To  keep  user  costs  down  it  is  necessary  to  digitally 
compress  the  spoken  word  as  much  as  possible  while  still 
retaining  speech  quality  and  voice  recognition.  This  was 
achieved  using  an  improved  multiband  excitation  model 
voice  coding  algorithm  specially  developed  (and  selected 
following  an  intematioial  competition  in  1990)  by  Digital 
Voice  Systems  Inc  i^uVSl).  The  algorithm  uses  a  voice 
codec  operating  at  4.2  kbps  which  with  the  addition  of 
FEC  results  in  a  coding  rate  of  6.4  kbps.  Sub-band 
signalling  and  preambles  then  take  the  overall  channel 
rate  up  to  8  kl^.  Unlike  voice  coding  algorithms 
previously  used  in  fixed  links  this  one  had  to  be  robust 
enough  to  operate  in  the  difficult  land  mobile 
environment  where  fading  of  the  incoming  signal  and 
occasional  blockage  will  impact  performance.  The  final 
results  indicate  that  speech  intelligibility  can  be 
maintained  in  channels  with  an  error  rate  up  to  6%  and  a 
burst  error  rate  to  20%. 


CHANNEL  CHARACTERISTICS 

Digital  modulation  is  used  for  the  Inmarsat-M  signalling 
and  communication  channels.  The  basic  modulation  and 
coding  is  filtered  off-set  quadrature  phase-shift  keying 
(0-QPSK)  used  in  both  directions  to  carry  the 
communications  on  Single  Carrier  Per  Channel  (SCPC) 
carriers.  The  signalling  channels  use  binary  phase-shift 
keying  (BPSK)  which  is  filtered  in  the  forward  direction 
(calling  the  mobile)  and  unfiltered  in  the  return  direction 
(calls  originating  at  the  mobile). 

The  Channel  format  is  specially  designed  to  be  robust  in 
the  land  mobile  environment.  A  frame  length  of  240ms 
is  used  while  a  short  CW  preamble  in  each  60ms 
subfi-ame  allows  the  demodulator  to  reacquire  very 
quickly  after  short  blockages.  Forward  Error  Correction 
(FEC)  convolutional  coding  of  constraint  length  K  =  7 
with  rate     and  %  is  used  in  all  signalling  and  sub-band 
channels  to  improve  error  rate. 

CCTTT  Group  3  facsimile  and  data  are  transmitted  at  2.4 
kbps  over  an  8  kbps  channel  using  0-QPSK  modulation 
and  punctured  coding  at  rate     FEC  (with  time 
diversity). 

Channel  spacing  in  the  Inmarsat-M  system  is  lOkHz 
though  the  synthesizer  steps  are  in  5kHz  steps  across  the 
whole  34.5  MHz  of  spectrum  allocated  to  maritime  and 
land  mobile  communications. 


A  satellite  EIRP  of  17  dBW  is  used  in  the  forward 
direction.  Mobile  Earth  Stations  (MES)  transmits  a 
minimum  EIRP  of  25  dBW  in  land  versions  and  27  dBW 
for  maritime  ones.  This  leads  to  a  G/T  of  -10  dB/K  for 
maritime  terminals  and  -12  dB/K  for  the  land  mobile 
versions.  The  practical  effect  is  that  a  small  antenna 
about  0.5m  diameter  can  be  built  to  meet  these  criteria. 
With  so  many  manufacturers  developing  terminals  it  is 
interesting  to  see  the  ingenuity  that  has  occuned  in  this 
area  with  technology  being  pushed  to  the  limit.  Typical 
antennas  range  from  planar  arrays  to  short  backfire 
designs  for  the  maritime  versions  and  from  linear  cavity- 
backed  types  to  electronic  beam  formed  mobile  versions. 
This  latter  type  results  in  a  very  low  profile  antenna  that 
has  been  successfully  trialed  in  a  Volvo  estate  car  in  the 
space  nonnaily  occupied  by  the  sunroof. 

NETWORK  CONFIGURATION 

The  Inmarsat-M  system  comprises  four  independent 
communications  networks  (Satellite  Ocean  Regions),  each 
network  containing  an  operational  satellite,  mobile  earth 
stations  (MESs),  a  network  coordination  station  (NCS) 
and  land  earth  stations  (LESs),  the  latter  providing  access 
to  the  international  terrestrial  communications  networks. 

LAND  EARTH  STATION  (LES) 

Land  earth  stations  act  as  gateway  between  the  PSTN  and 
Inmarsat  space  segment.  These  arc  owned  and  operated 
by  Signatories,  who  arc  also  responsible  for  land  line 
connections  to  the  PSTN.  Each  LES  has  a  parabolic 
antenna  with  a  diameter  in  the  range  of  10- 1 3m  for 
transmission  to  /from  the  satellites.  Uplink  is  at  C-band 
and  includes  Automatic  Frequency  Compensation  (AFC) 
System.  LES  transmit  and  receive  frequencies  are 
unpaired  and  operate  in  bands  compatible  with  the 
Inmarsat  satellite  transponder  characteristics.   The  LES 
synthesizer  step  J^izc  (5  kHz  maximum)  is  compatible 
with  the  minimum  operational  SCPC  channel  spacing 
used  in  the  Inmarsat-M  system  of  10  kHz. 

NETWORK  CO-ORDINATION  STATION  (NCS) 

Inmarsat-M  NCS  Services  are  provided  at  a  designated 
Land  Earth  Station  in  each  of  the  four  satellite  network 
regions.  Each  network  co-ordination  station  is  connected 
via  terrestrial  links  to  the  Inmarsat  Network  Control 
Centre  (NCC)  in  London.  The  NCS  plays  a  key  role  in 
the  network  and  is  responsible  for  co-ordinating  the 
access  to  communications  channels  between  all  LESs  and 
MESs  within  the  network,  thereby  ensuring  full 
connectivity.  The  major  NCS  functions  include  SCPC 
call  processing,  monitoring  of  proper  operation  of 
signalling  channels,  database  management  and 
housekeeping,  etc. 

In  the  event  of  NCS  failure,  each  stand-alone  LES  within 
the  network  is  able  to  maintain  the  full  capability  for 
serving  mobile-originated  calls.  Announcements  for  land- 
originated  calls  are  transmitted  by  individual  stand-alone 
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FIGURE  1. 


VOLVO  ESTATE  CAR  USED  TO  TRIAL 
BALL  AEROSPACE  LOW  PROFILE  ANTENNA 
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FIGURE  2. 

BAl-I.  AEROSPACE  LOW  PROFILE  ANTENNA 
INSTALLED  IN  VEHICLE  SUNROOF 
APATURE 
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FIGURE  3. 

NEC  PROTOTYPE  INMARSAT-M  INSTALLED 
IN  TEST  VEHICLE  WITH  ANTENNA 
RADOME  REMOVED 
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FIGURE  5. 

GLOCOM  INMARSAT-M  BRIEFCASE 
TERMINAL 


FIGURE  0. 

GRINAKKR  INMARSAT-M  BRIEFCASE 
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LESs.  Although  full  connectivity  for  land-originated 
calls  is  not  maintained,  the  network  is  not  disrupted  by 
NCS  failure. 


MOBILE  EARTH  STATIONS 

The  mobile  equipment  can  be  designed  and  manufactured 
by  any  company.  Inmarsat  provides  such  companies  with 
a  System  Definition  Manual  (SDM)  which  is  freely 
available  and  provides  the  speciAcations  required  to 
design  equipment  to  work  with  the  systems.  When  the 
development  is  essentially  complete  and  before  the 
equipment  can  operate  through  the  satellite  it  must  first 
be  type  approved  by  Inmarsat.  This  is  to  ensure  that  it 
complies  with  the  system  definitioii  as* J  will  not  cause 
harmful  interference  to  other  users,  the  satellites  or  the 
Land  Earth  Stations.  No  licensing  or  royalty  fees  are 
payable  to  Inmarsat  so  once  type  approval  is  obtained 
manufactxirers  compete  with  each  other  in  a  free  global 
market  which  helps  ensure  a  healthy  and  competitive 
market  environment. 

About  twenty  companies  are  or  have  developed  MESs  for 
the  maritime,  land  mobile  and  transportable  markets.  An 
update  of  the  models  which  have  been  type  approved  can 
be  found  in  the  Transat  and  Ocean  Voice  publications  of 
Inmarsat  which  arc  freely  available  (see  footnote). 

A  major  determining  factor  is  the  overall  system  design 
was  the  land  mobile  antenna  requirements  where  the  size 
of  antennas  dominated  the  consideration.  These  practical 
constraints,  giving  drastic  size  reduction  limit  the  gain  to 
around  12.5  dBi  to  13  dBi.  Also,  the  small  antenna  size 
reduction  makes  antenna  pointing  less  critical,  thus 
allowing  the  antenna  tracking  system  to  be  simplified. 

As  in  the  maritime  environment  land  mobile  systems 
require  an  antenna  that  can  be  steered  in  the  direction  of 
the  satellite  to  compensate  for  heading  changes.  As 
vehicles  generally  operate  in  a  given  region  for  a  long 
period  of  time  it  is  normally  not  necessary  to  adjust  for 
elevation  as  the  vertical  beam  width  of  tiic  antenna  is 
wide  enough  to  cope  with  a  substantial  range. 
Transportable  systems  employ  a  fixed  antenna  which 
needs  to  be  manually  aligned  to  the  satellite.  This  can 
easily  be  accomplished  from  a  general  knowledge  of 
satellite  location  and  the  users  orientation.  Once  the 
satellite  is  acquired  a  signal  strength  indication  allows 
more  accurate  pointing  of  the  antenna.  (Figures  1,  2  &  3 
show  typical  land  mobile  antennas  while  figures  4,  5  &  6 
show  a  transportable  configuration.)  The  electronics 
required  in  a  Inmarsat-M  are  small  enabling  them  to  be 
easily  packaged  into  a  briefcase  or  small  enclosure  for 
mounting  out  of  the  way  in  a  vehicle  under  or  behind  the 
drivers  scat.  A  cellular  or  conventional  type  of  telephone 
handset  can  be  connected  to  the  MES  to  make  and 
receive  phone  calls  while  standard  auxiliary  connectors 
allows  a  fax  machine  or  personal  computer  to  inierface 
with  the  terminal. 
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For  vehicle  installation  the  equipments  are  designed  to 
run  off  12/24  VDC  battery  supplies  while  transportables 
may  have  an  internal  battery  for  limited  use  plus  charging 
facilities  able  to  operate  from  any  mains  voltage  or  from 
a  vehicles  DC  supply  while  others  may  nin  pcimanently 
off  a  solar  power  system.    Initial  costs  for  equipmera  are 
expected  to  be  around  twenty  thousand  US  dollars,  but 
this  is  expected  to  drop  significantly  as  more  equipment 
reaches  the  market  in  the  coming  year.  Most  terminals 
will  be  single  channel  systems  i.e.  they  can  only  handle 
one  telephone,  fax  or  data  call  at  a  time.  For  those  with 
requirements  for  handling  multiple  simultaneous 
telephone,  fax  and  data  calls,  special  versions  are  already 
being  developed  which  will  be  capable  of  handling  up  to 
twelve  calls  at  a  time.  This  type  of  terminal  uses  an 
antenna  about  2.2  metres  in  diameter,  it  wUi  also  attract 
lower  user  charges  making  it  ideal  for  those  applications 
where  high  volumes  of  traffic  may  by  generated. 

Typically  land-mobile  MESs  will  be  expected  to  work 
over  a  wide  range  of  temperatures,  from  -25''C  to  +50*'C 
and  with  relative  humidity  up  to  95%  at  40*^0. 
Externally  mounted  equipment  (EME)  will  be  specified  to 
withstand  the  effects  of  ice,  rain,  snow,  wind  and 
sunlight,  as  well  as  enabling  the  antenna  to  maintain  track 
under  the  influences  of  vehicle  motion,  vibration  and 
power  supply  fluctuations. 

APPUCATIONS 

The  availability  of  low  cost  easy  to  operate  MESs  for 
land  and  maritime  use  will  create  a  whole  new  category 
of  users.  In  particular  the  significantly  lower  users 
charges  (Ref.l)  will  make  the  system  much  more 
attractive  to  the  general  public  who  work,  live,  holiday  or 
take  recreation  in  areas  not  served  by  fixed  or  cellular 
services. 


TRANSPORTABLE  USERS 

For  the  businessman,  engineer,  surveyor,  reporter,  public 
and  emergency  services  and  even  an  individual 
holidaying  in  remote  areas  the  availability  of  an  Inmarsat- 
M  transportable  (briefcase)  MES  will  be  lifeline.  No 
longer  will  people  need  to  be  worried  or  concerned  about 
being  out  of  contact  as  the  ease  and  speed  with  which 
such  terminals  can  be  set  up  will  ensure  they  are  never 
beyond  reach. 

Many  different  designs  of  briefcase  terminals  exist. 
Some  have  their  antenna  built  into  the  lid  of  the  case 
which  simply  needs  to  be  elevated  and  pointed  towards 
the  satellite  to  establish  communication.  Others  have 
removable  antennas  that  can  be  set  up  away  from  the 
electronics,  telephone  and  fax.  Some  use  bigger  antennas 
than  is  technically  necessary  so  that  power  consumption 
is  minimized  which  in  turn  enables  the  unit  to  operate  for 
longer  periods  of  time  on  its  own  internal  battery.  Novel 
approaches  have  also  been  adopted  including  antenna 
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designs  which  open  like  a  book  to  increase  ihe  surface 
area  when  transmitting  and  receiving  yet  able  to  fold  up 
into  a  small  case  for  transport. 

THIN  ROUTE  OPERATIONS 

Many  transportable  and  other  versions  of  the  Ininarsat-M 
terminals  will  find  their  way  into  remote  area  thin  route 
service  where  other  fonns  of  telecommunications  are  not 
available.  For  those  isolated  land  locked  or  small  island 
communities  the  introduction  of  the  new  Inmarsat-M 
system  heralds  a  breakthrough  that  makes  it  feasible  to 
provide  them  with  an  affordable  and  reliable  direct  dial 
telephone  service  with  the  rest  of  the  world. 

The  availability  of  good  communications  is  a  major 
factor  in  the  development  of  trade,  industry  and  tourism 
in  remote  areas  while  for  ttiose  living  in  areas  subject  to 
the  threat  of  natural  hazards  such  as  cyclones,  hurricanes, 
storm  surges,  flooding,  tsunami,  earthquakes  and  volcanic 
eruptions,  the  availability  of  an  Inmarsat-M  could  provide 
an  essential  lifeline.  In  particular  it  could  help  ensure 
both  early  warning  of  an  impending  disaster  and  assist  in 
establishing  appropriate  co-ordination  of  subsequent  relief 
operations.  In  other  remote  areas  facilities  such  as  game 
paries,  rural  hotels,  lodges  and  farms  will  benefit  from  the 
availability  of  cost  effective  communications  for  their 
own  purposes  and  their  guests.  For  tourists  the 
availability  of  an  Inmarsat-M  at  a  game  park  or  lodge 
will  also  make  it  easy  for  a  travel  agent  anywhere  in  the 
world  to  confirm  a  reservation  in  real  time.  This  in  tum 
should  lead  to  better  occupancy  rates  and  increase  tourist 
revenues.  For  such  tourists  the  ability  to  commimicate 
with  the  outside  world  by  phone,  fax  or  data  could  be 
important  or  even  a  determining  factor  in  whether  or  not 
to  take  the  holiday.  For  the  game  parks,  lodge  owners, 
hotel  or  farm  it  will  also  make  provisioning  more  reliable 
and  when  an  accident  docs  occur,  ensure  that  medical 
assistance  or  evacuation  can  be  promptly  organized. 
Likewise,  famrs  and  small  mining  and  industrial 
complexes  in  remote  areas  will  achieve  substantial 
commercial  benefits  from  the  availability  of  a  time  real 
telephone,  fax  or  data  service. 

Although  power  may  be  a  problem  in  many  remote  areas 
the  ability  of  the  Inmarsat-M  system  to  operate  from  a 
DC  power  supply  means  that  it  can  be  left  operational 
twenty-four  hours  a  day  when  connected  to  a  solar  or 
thermoelectric  power  generator. 


LAND  MOBILE  USERS 

It  is  likely  that  the  majority  of  long  distance  truck 
operators  will  rely  on  Inma-sat-C  for  their  communication 
needs  because  the  data  readily  lends  itself  to  direct  input 
to  computer  fleet  management  systems.  This  also 
reduces  costs  as  base  stations  manpower  can  be 
minimized.  There  does  however,  remain  a  substantial 
number  of  other  users  for  whom  voice  communications 


are  very  imporiant.  Such  users  can  be  categorized  as 
public  services  including  police,  fire  and  ambulance  in 
remote  areas,  forestry  personnel,  utility  field  teams 
inspecting  power  lines  on  water  systems  along  with  oil 
and  gas  pipeline  teams.  Also,  some  tmcks  carrying 
certain  cargoes  may  benefit  from  having  a  driver  able  to 
communicate  verbally  to  identify  problems.  Further 
under  some  conditions  the  dispatcher  may  even  be  able  to 
detect  stress  in  the  drivers  voice. 

Private  vehicles  operating  in  remote  areas  can  also  install 
Inmarsat-M  without  spoiling  the  vehicles  appearance  by 
the  installation  of  a  low  profile  antenna.  It  is  interesting 
to  note  how  many  vehicle  installed  Inmarsat-As  are 
already  in  service  in  spite  of  their  very  high  cost.  It 
would  therefore  not  seem  imreasonable  to  assume  that 
this  previously  small  and  ipccializcd  market  could  be 
significantly  increased  by  the  availability  of  Inmarsat-M. 
In  the  future,  such  uses  may  extend  to  vehicles  used  by 
government  officials  operating  outside  urban  areas  while 
in  the  same  context  embassy  staff  and  heads  of  state 
could  similarly  benefit  when  travelling  in  lessor 
developed  areas. 

RAILWAYS 

There  arc  many  applications  for  Inmarsat-M  in  the 
railway  environment.  These  include  commimications 
with  the  driver  and  the  provision  of  passenger  telephone, 
fax  and  data  services  on  the  train.  Already  a  number  of 
railway  operators  around  the  world  have  plans  or  are 
investigating  the  possibility  of  such  installations. 

Inmarsat  has  already  conducted  extensive  trials  of 
Inmarsat-M  and  C  on  railways  in  China,  Russia  and 
Australia  with  great  success.  Further  trials  are  now 
underway  or  planned  in  Southem  Africa  and  Europe. 

Where  trains  operate  in  the  open,  installation  of  antennas 
poses  no  problem  but  many  trains  pass  through  tunnels 
with  minimal  clearance  so  it  will  be  necessary  to 
carefully  consider  the  profile  of  the  antenna  and  its 
projection  before  installation. 

Track  maintenance  crews  operate  under  very  difficult 
conditions  and  safety  risks  are  high  when  trains  are 
operating  in  the  area  and  the  crews  cannot  be  reached. 
Transportable  or  vehicle  mounted  Inmarsat-Ms  would 
provide  a  reliable  way  of  being  able  to  contact  the 
maintenance  crews  at  any  time. 

Accidents  also  occur  on  railways  and  frequently  h^jpcn 
in  remote  areas  void  of  any  viable  communications. 
Again,  transportable  Inmarsat-Ms  would  provide  an  ideal 
communications  solution  for  the  accident  teams,  repair 
crews  and  inspectors  who  need  to  communicate  from  the 
incident  site. 
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THE  INMARSAT  ORGANIZATION 

Inmarsat  is  an  intemationally-o^'ned  cooperative  which 
provides  worldwide  mobile  satellite  communications. 
Established  in  1979  to  initially  serve  the  maritime 
community  its  role  has  evolved  and  its  Convention  has 
been  amended  so  that  it  is  a  global  provider  of  mobile 
satellite  communications  for  commercial,  distress  &. 
safety  applications  at  sea,  in  the  air  and  on  land. 

The  Inmarsat  organisation  is  headquartered  in  London 
and  as  of  November  1992  has  66  member  countries.  The 
Inmarsat  services  are  usually  provided  to  the  end  user  by 
these  signatories  (international  telecom  operators). 

The  Inmarsat  systems  are  able  to  support  services 
including  diiectKlial  telephone,  telex,  facsimile,  electronic 
mail  and  data  communications.  Other  specialist 
j^lications  include  automatic  position  reporting,  high 
speed  data  (56/64  kbit/s)  &  point -to-multipoint  data 
services.  Other  custom  service  capabilities  can  be 
provided  when  required  to  meet  specialist  applications  of 
the  user. 

Public  services  provided  through  the  Inmaisat  system 
conform  to  agreed  international  standards.  This  enables 
the  mobile  user  to  roam  and  operate  throughout  the 
world,  subject  only  to  national  licensing  requirements 
where  applicable.  This  has  very  important  benefits  for 
the  user  whose  teiminal  can  be  used  anywhere  thus 
simplifying  operating  procedures  and  minimising  capital 
costs  by  reducing  the  number  of  different  equipments  that 
would  otherwise  be  required  to  op? Tate  in  different 
countries  and  regions.  Manufacturtrs  also  benefit  by 
being  able  to  build  equq>ment  for  a  worldwide  market 
where  economy  of  scale  can  have  a  dramatic  impact  on 
the  production  and  eventual  cost  of  user  hardware. 


THE  INMARSAT  SYSTEM 

The  three  essential  components  of  the  Inmarsat  system 
arc:- 

the  Inmarsat  space  segment  -  the  satellites  and 
ground  sirpport  facilities  -  which  is  the 
responsibility  of  Inmarsat  and  funded  by 
Signatories; 

the  Land  Earth  Stations  (LES)  which  provide  an 
interface  between  the  space  segment  and  the 
national  and  international  fixed 
telecommunications  networks  and  are  funded, 
generally,  by  Signatories; 

the  Mobile  Earth  Stations  (MES)  •  the  satellite 
communications  terminals,  which  are  purchased 
or  leased  by  individual  owners/operators. 

Fixed-to-Mobile  communications  are  in  the  6  GHz  band 
(C-baod)  from  the  LES  to  satellite  and  in  the  1.5  GHz 


band  (L-band)  fiom  satellite  to  mobile.  Mobile-to-Fbted 
communications  are  in  the  1.6  GHz  band  from  mobile  to 
satellite  and  in  the  4  GHz  band  between  the  satellite  and 
LES. 


THE  SPACE  SEGMENT 

To  provide  the  space  segment  required  to  operate  a 
global  mobile  communications  system,  Inmarsat  currently 
uses  its  own  dedicated  satellites  as  well  as  capacity 
leased  from  three  other  organisations. 
These  are:- 

Inmarsat-2  satellites  which  provide  the 
operational  capacity  in  all  ocean  regions,  namely 
the  Atlantic  (W)  at  55^  longitude,  the 
Atlantic  (E)  at  15.5°W,  the  Indian  Ocean  Region 
at  64.5°E  and  in  the  Pacific  Ocean  region  at 
178**E.  The  Irmiarsat-2  spacecraft  were  built  by 
a  consortium  headed  by  British  Aerospace  and 
have  three  to  four  times  the  capacity  of  the  first 
generation  satellites  used  by  Irunarsat. 

The  European  Space  Agency  (ESA)  for  the  lease 
of  the  MARECS-B2  spacecraft  which  is  used  as 
a  "spare"  in  the  Atlantic  at  55.5°W. 

The  International  Telecommunications  Satellite 
Organisation  (INTELSAT)  for  the  lease  of  the 
maritime  communications  sub-systems  (MCS)  on 
three  spacecraft.  MCS-D  is  the  spare  in  the 
Pacific  at  180°E;  MCS-B  is  the  spare  Atlantic 
satellite  at  34.5*W  while  MCS-A  is  the  Indian 
Ocean  spare  at  66°E. 

Comsat  General  for  the  lease  of  two  original 
MARIS  AT  spacecraft  which  provide  capacity  at 
72.5°E  and  106°W. 


Inmarsat's  total  of  ten  operational  and  spare  satellites 
ensures  that  sufficient  capacity  is  available  to  meet 
current  user  needs.  The  launch  of  the  fourth  and  final 
Irmiarsat-2  in  April  1992  and  its  deployment  into  the 
Atlantic  Ocean  (W)  region  completed  Irmiarsat's  current 
launch  plans  to  provide  sufficient  global  satellite  capacity 
for  the  coming  years. 

To  provide  additional  capacity  in  the  second  half  of  the 
decade  Irunarsat  has  signed  a  US$350  Million  contract 
for  four  Irunarsat-3  satellites  to  be  launched  from  1994 
onwards.  These  satellites  will  be  eight  times  more 
powerful  than  the  Irmiarsat-2s  now  carrying  service. 
Each  Inmarsat- 3  will  have  a  global  beam  and  five 
spot-beams.  The  power  and  bandwidth  can  be 
dynamically  reallocated  between  antennas  depending 
upon  communications  traffic  requirements.  Inmarsat-3 
will  also  be  the  first  commercial  satellite  system  to  be 
able  to  support  mobile-to  mobile  links  and  in  addition 
will  also  carry  a  navigation  payload. 
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CONCLUSION 


The  introduction  of  Inmarsat-M  brings  mobile  satellite 
telephone,  data  and  facsimile  communications  within 
reach  of  most  potential  users  on  land  and  at  sea.  The 
commercial  benefits  that  are  derived  from  good 
communications  are  well  known  and  Inmarsat-M  will 
play  a  major  role  in  overcoming  the  difficulties 
previously  faced  by  those  not  well  served  by  fixed 
telephone  or  cellular  radio  services. 


FOOTNOTE: 

Inmarsat  publishes  TRANSAT'  a  free  bi-monthly 
publication.  That  provides  interested  parties  with  the  best 
way  of  keeping  informed  of  all  the  latest  developments  in 
th€  field  of  land  mobile  satellite  services.  Regular 
fea  ures  provide  details  of  ways  in  which  the  system  is 
being  used,  LESs  in  operation,  new  equipment  available 
and  lists  manufacturers  who  supply  equipment.  Copies 
can  be  obtained  by  writing  to:  The  Editor,  Transat*, 
Inmarsat,  40  Melton  Street,  London  NWl  2EQ,  England. 
Tel:  +44  71  728  1450.  Fax:  +44  71  728  1179.  Telex: 
297201 INMSAT  G. 


Ref.l     Comsat  in  the  USA  has  announced  a  tariff  of 
US$  5.50  per  minute  for  the  initial  service  and 
US$  3.95  per  minute  for  calls  originating  from 
big-dish  multichannel  systems. 


FIGURES 

1.  Volvo  estate  car  used  to  trial  Ball  Aerospace  low 
profile  antenna. 

2.  Ball  Aerospace  low  profile  antenna  installed  in 
vehicle  sunroof  apature. 

3.  NEC  Prototype  Inmarsat-M  installed  in  test 
vehicle  with  antenna  radome  removed. 


4.         NEC  Briefcase  Inmarsat-M. 


5.         GLOCOM  Inmarsat-M  briefcase  terminal. 


6.         GRINAKER  Inmarsat-M  briefcase. 
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DIAL  M  FOR  SERVICE 
BY 

EDWARD  R.  SLACK 
COMSAT  MOBILE  COMMUMICATIOHS 
WA8HIM6T0M,   D.C.,  USA 

1.  ABSTRACT 

At  the  end  of  1992  an  advanced  form  of  mobile  satellite  service  was 
introduced  which  reduced  the  cost  of  voice  communications  by  almost 
50%.  The  start  of  Inmarsat-M  service  was  not  due  to  any  sudden 
technological  breakthrough,  but  resulted  from  years  of  development 
involving  service  providers,  equipment  manufacturers,  systems 
engineers  and  end  users  which  enabled  this  new  service  to  evolve. 
The  same  approach  is  now  being  taken  in  evaluating  the  move  to  the 
next  stage  of  evolution — hand  held  communications  receivers. 


2.  INTRODUCTION 

Mobile  satellite  communications  advanced 
beyond  the  image  portrayed  by  science 
fiction  writers  to  reality  in  1976  when 
COMSAT  introduced  its  MARISAT  system 
which  enabled  voice  and  data  communica- 
tions to  take  place  from  ships  at  sea  to 
any  place  in  the  world  through  the  public 
switched  telephone  network.  By  the  end 
of  1976,  three  operational  satellites 
provided  an  essentially  global  service, 
covering  the  Atlantic,  Pacific  and  Indian 
Ocean  Regions.  This  was  made  possible  by 
taking  a  low-risk  strategy  towards  serv- 
ing an  uncertain  marketplace,  wherein 
COMSAT  piggy-backed  a  commercial  communi- 
cations payload  onto  the  UHF  satellites 
it  was  providing  to  the  U.S.  Navy  to 
provide  communications  on  a  novel  leased 
service  approach.  The  initial  contract 
for  service  to  the  Navy  was  for  the  At- 
lantic and  Pacific  Ocean  regions,  with  a 
spare  satellite  constructed  for  use  in 
the  event  of  a  launch  failure.  The 
success  of  the  first  two  launches  and  the 
growing  requirement  for  military  communi- 
cations resulted  in  the  launch  of  the 
spare  to  cover  the  Indian  Ocean  region. 

Concurrent  with  the  manufacture  of  the 
satellites,  COMSAT  also  undertook  the 
development  of  mobile  equipment  to  permit 
users  to  have  the  necessary  technology  to 
communicate.  After  running  a  competitive 
procurement  for  the  first  200  units  of 
equipment,  it  was  decided  to  permit  other 
manufacturers  to  develop  equipment  to 
operate  with  the  system,  provided  the 
equipment  met  the  specifications  estab- 
lished for  system  operation  and  became 
type-approved.  This  permitted  other 
manufacturers  to  develop  their  own 
equipment  and  encouraged  competition  for 
the  sale  of  user  hardware. 

Within  two  years,  agreement  had  been 
reached  to  establish  a  new  International 
Maritime  Satellite  Organization,  known 
generally  as  Inmarsat.  Today,  Inmarsat, 
through  its  66  member  countries  and 
Signatories  and  coast  earth  station 
operators,     provides    service    to  mobile 


users  on  sea,  land  and  in  the  air.  The 
original  service  introduced  by  COMSAT  in 
1976  is  now  known  as  Inmarsat-A,  and  had 
19323  users  as  of  end  November  1992,  of 
which  4860  (25%)  were  land-based  users. 
Inmarsat-C,  which  was  introduced  only 
three  years  ago,  had  a  subscriber  base  of 
5433  as  of  the  same  date,  with  2055  (38%) 
operating  in  the  land  mobile  environment. 
Aeronautical  satellite  service,  which 
recently  completed  its  second  year  of 
service,  is  available  on  a  total  of  177 
airplanes — 103  commercial  aircraft  (4  of 
which  are  equipped  for  both  voice  and 
data) ,  and  74  general  aviation  planes. 
Figure  1  shows  the  growth  of  users  in  the 
Inmarsat  system. 


FIGURE  I.INMARSAT  USER  STATIONS  BY  TYPE 
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3.     MEED  FOR  EVOLUTION 

The  continuing  battle  for  the  marketplace 
puts  pressure  on  suppliers  to  improve 
their  product  and/or  performance,  and  to 
reduce  costs.  We  have  seen  in  the  com- 
munications industry  over  the  past  20 
years  substantial  changes/ improvements  in 
technology  brought  about  by  competition. 
Many  of  today's  service  providers  were 
not  in  business  20  years  ago,  and  there 
have  been  a  substantial  number  of  new 
entrants    even    in    the    past    two  years. 
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Inmarsat  and  Intelsat,  the  two  major 
international  satellite  organizations, 
have  found  a  number  of  new  competitors 
for  service.  Particularly,  in  the  cas3 
of  Inmarsat,  its  success  in  developing 
mobile  satellite  communications  services 
has  been  recognized  by  others  who  would 
like  to  capitalize  on  that  success,  and 
have  proposed  a  number  of  alternative 
communications  systems  and  services. 

Inmarsat  has  long  been  aware  that  in 
order  to  satisfy  increased  market 
requirements  and  customer  desire  for 
lower  priced  service,  changes  would  be 
required  in  both  technology  and  cost. 
One  of  the  pressing  requirements  on  both 
Inmarsat  and  its  competitors  had  been  the 
availability  of  frequency  spectrum  and 
the  efficient  use  thereof.  The  last  WARC 
helped  somewhat  with  respect  to  the 
frequency  spectrum  problem.  On  the 
matter  of  more  efficient  use  of  that 
spectrum,  Inmarsat  and  its  rivals  have 
moved  towards  digital  techniques  for 
communications  and  the  use  of  spot  beams 
on  satellites  to  permit  frequency  reuse, 
as  well  as  other  factors  such  as  use  of 
spread  spectrum.  The  various  Inmarsat 
services  introduced  in  the  last  several 
years  have  been  based  upon  digital  means, 
as  with  Inmarsat~C  and  Aeronautical 
communications.  Inmarsat  has  undertaken 
further  developmental  work,  and  is  now 
introducing  its  Inmarsat-M  service,  which 
is  also  digitally  based. 

4 .  INHARSAT-H 

Inmarsat-M  is  a  new  service  available 
initially  through  COMSAT  and  later 
through  other  coast  earth  station 
operators  which  will  permit  the  cost  of 
communications  to  be  almost  halved. 
Developed  concurrently  with  Inmarsat-B, 
also  a  digitally  based  technology, 
telephony  services  including  facsimile 
and  data  can  be  provided  through  the 
Inmarsat  satellites  and  the  public 
switched  telephone  system  to  any  point  in 
the  world.  The  service  is  a  natural 
evolution  of  the  Inmarsat-A  service. 
Figures  2  and  3  show  the  progression  of 
technological  change  in  the  Inmarsat 
system. 
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As  was  the  case  for  its  -A  and  -C  stan- 
dards, Inmarsat-M  has  been  designed  to 
operate  in  both  marine  and  land-based 
environments.  The  substantial  reduction 
in  antenna  diameter  from  0.8  to  1.0 
meters  to  0.4  to  0.45  meters  and  cutting 
the  weight  of  equipment  from  approxi- 
mately 100  kg  to  only  25  kg  makes  the 
installation  attractive  for  smaller 
vessels  such  as  yachts  and  fishing 
vessels.  Additionally,  the  reduction  in 
cost  from  the  Inmarsat-A  level  of 
US$30, 000-$40, 000  to  only  US$15,000- 
$20,000  makes  the  installation  more 
affordable.  Coupled  with  service  cost 
reductions  of  almost  50%  of  the  US$8.00 
to  $10.00  per  minute  charges  for  -A 
service,  users  will  be  able  to  place 
international  calls  to  any  place  in  the 
world  at  prices  less  than  they  pay  in 
many  hotels. 

The  land  based  environment  is  where 
Inmarsat-M  is  expected  to  far  outstrip 
the  use  of  Inmarsat-A.  The  lower  costs 
mean  the  service  is  within  reach  of  users 
in  thin  route  locations,  and  who  often 
suffer  from  poor  quality  service  because 
of  the  high  cost  associated  with  more 
advanced  technologies.  The  Pacific  Rim 
is  the  very  type  of  environment  for  which 
this  service  was  designed.  The  many 
islands  with  poor  interconnectivity  to 
large  centers  of  population  and  inter- 
national networking  capability  can  now 
achieve  high  quality  service  at  afford- 
able prices.  The  ability  to  connect  such 
systems  to  a  small  local  network  can  make 
the  service  available  over  a  larger 
geographic  area  than  a  single  location. 

COMSAT  has  developed  a  variation  of  the 
-M  design  to  accommodate  users  with  high 
communications  requirements,  similar  to 
an  approach  taken  for  Standard-A.  Under 
this  variation,  a  multi-channel  Inmarsat- 
M  unit  utilizing  a  large  antenna  will  be 
able  to  handle  4  or  more  calls  simul- 
taneously. Because  of  the  ability  to  use 
less  satellite  power  per  transmission, 
the  cost  of  a  telephone  call  will  be  less 
than  US$4.00  per  minute,  making  this  a 
very  desirable  form  of  service  for  such 
locations . 

Most  service  requirements  can  be  satis- 
fied. The  telephony  capability  enables 
computer  data  transmission  as  well  as 
facsimile  and  basic  voice  service  and  is 
especially  well-suited  for  languages 
based  upon  use  of  characters  rather  than 
a  Western-type  alphabet.  The  broadcast 
group  call  features  also  permit  a  wide 
area  disisemination  of  information,  sim- 
ilar to  that  used  in  both  Inmarsat-A  and 
-C.  One  of  the  important  applications 
for  service  is  expected  to  be  in  conjunc- 
tion with  aviation  requirements,  which 
are  woefully  inadequately  served  on  most 
of  the  Pacific  islands. 

A  key  element  of  the  Inmarsat  approach  to 
developing  services  is  the  open  invita- 
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tion  to  manufacturers  to  participate  in 
the  development  of  service  specifications 
and  to  have  available  those  requirements 
in  order  to  provide  their  own  version  of 
a  standardized  product  meeting  these 
internationally  agreed  designs.  This 
technique  has  served  Inmarsat  well  by 
letting  it  be  known  that  no  manufacturer 
need  be  excluded  from  serving  the  market 
if  they  are  able  to  meet  the  design 
criteria  established  by  the  organization. 
This  helps  the  system  as  a  whole  through 
creating  competition  (by  lowering 
prices) ,  and  results  in  substantially 
increased  sales  calls  to  customers  for 
Inmarsat  equipment  as  the  manufacturers 
seek  to  sell  their  products.  As  with 
earlier  standards,  a  number  of  manufac- 
turers have  stated  their  intention  to 
provide  equipment.  To  date,  this  list 
includes  the  following  11  companies: 

ABB  Nera 
Furuno 

Japan  Radio  Co.  (JRC) 
Glocom 

Magnavox/NavCom 

Mobile  Telesystems,   Inc.  (MTI) 

NEC 

Rockwell  I  ternational 
Scientific  Atlanta 
Sperry  Marine 
Toshiba 


It  is  expected  a  number  of  additional 
manufacturers  will  come  forth  with 
additional  models  and  features. 


Obtaining  permission  from  national 
authorities  to  use  Inmarsat-M  equipment 
in  a  marine  environment  will  be  similar 
to  use  of  Inmarsat-A  or  -C.  The  situa- 
tion for  land-based  operation  has  been 
very  different.  National  authorities 
express  substantial  concern  about  use  of 
communications  equipment  within  their 
areas  of  jurisdiction.  Those  concerns 
are  generally  based  upon  either  national 
security  issues  or  loss  of  revenues  due 
to  bypassing  of  the  domestic  and  inter- 
national communications  networks, 

Inmarsat  has  undertaken  initiatives  in 
the  various  regions  of  the  world  to 
develop  cross-border  agreements  under 
which  individual  users  will  be  permitted 
to  take  the  equipment  in  and  out  of 
countries  without  the  difficulties  en- 
countered in  the  past.  With  66  countries 
now  members  of  Inmarsat,  the  chances  of 
developing  such  agreements  on  regional 
bases  are  enhanced. 

5.     FUTURE  DEVELOPMENTS 

r  -ogression  of  service  capabilities 
•'•e    Inmarsat    system    has    been  an 
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evolution  of  technologies  driven  by 
market  forces.  Even  at  this  point  when  a 
new  service  is  being  implemented^  work  is 
progressing  on  further  future  capabil- 
ities. The  industry  is  currently  focused 
on  development  of  hand-held  user  equip- 
ment, and  much  is  made  of  interconnec- 
tivity  with  cellular  systems.  The  truth 
of  the  matter  is  that  Inmarsat  systems 
have  had  such  capability  for  years. 
COMSAT  has  provided  equipment  for  use 
aboard  ships  which  can  also  communicate 
through  cellular  systems  when  in  range. 
They  have  also  entered  into  arrangements 
for  aeronautical  service  under  which 
planes  will  have  telephones  which  will 
use  satellite  or  terrestrial  systems 
based  upon  the  service  available. 

Project  21  is  still  under  consideration, 
with  final  decisions  to  be  made  early  in 
the  second  half  of  1993.  As  in  the  past, 
the  defining  of  this  service  is  going  to 


be  based  upon  the  form  of  technology 
which  makes  economical  sense  to  satisfy 
user  requirements.  Yet,  as  we  have  seen 
with  Inmarsat-A  and  Inmarsat-C,  the 
initial  designs  of  Inmarsat-M  ^ill  be 
improved  upon  by  manufacturers  during  the 
next  several  years  with  additional  ser- 
vice features  incorporated  to  accommodate 
user  needs. 

6*  CONCLUSIONS 

Communications  technology  for  mobile 
satellite  communications  is  not  standing 
still,  and  will  continue  to  evolve  for 
years  to  come.  Market  forces  will  serve 
the  user  as  equipment  and  service  costs 
are  lowered  to  compete  for  revenues,  with 
attendant  improvements  in  quality  of 
service.  The  user  will  have  broader 
choice  to  obtain  the  equipment  which  best 
serves  his  requirements. 
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I.  ABSTRACT 


This  paper  examines  the  effect  of  investment  in  Telecommunications  infrastructure  on  domestic  growth  and  overse 
investment  in  Malaysia.  Malaysia  is  moving  from  a  primary  commodity-based  economy  to  a  manufaciuring-ai 
industrial-based  one.  Telecommunications  is  one  of  the  factors  influencing  overseas  investment  decisions  and 
domestic  telecommunications  industry  is  developing  in  parallel. 


2.0  Introduction 

The  development  of  telecommunications  infrastructure 
contributes  to  economic  growth  in  two  ways  -  by 
developing  the  domestic  telecommunications  equipment 
and  service  markets,  and  by  encouraging  overseas 
investment  by  multinational  corporations. 

Malaysia  at  the  time  of  independence  had  an  economy 
dependent  solely  on  primary  commodities,  mainly  rubber 
and  tin.  To  these  were  added  petroleum,  palm  oil  and 
cocoa.  The  Government  policy  has  been  to  shift  to  a 
manufacturing  based  economy  and  this  has  now  been 
largely  accomplished  as  primary  commodities  (excluding 
petroleum)  now  amount  for  less  than  10%  of  the  GDP 
(Gross  Domestic  Product). 

In  attracting  investment  by  foreign  multinationals,  the 
main  factors  are  political  stability,  fiscal  environment, 
availability  of  labour  and  infrastructure. 

The  Malaysian  telecommunications,  network  was 
previously  operated  as  a  Government  department.  In  1987 
it  was  privatised,  and  1990  the  shares  were  on  the  floated 
on  the  KLSE  (Kuala  Lumpur  Stock  Exchange).  This  has 
occured  at  a  time  of  rapidly  increasing  demand  for  basic 
and  value-added  telecommunications  services,  resulting  in 
the  opening  of  opportunities  for  local  companies  to  enter 
the  market  as  service  or  equipment  provider  a. 


3.0       Growth  Through  Foreign  Investment 

The  South-East  Asean  countries  can  be  classified 
according  the  level  of  telecommunications  infrastructure, 
as  in  Table  I. 


Table  1:  Classification  of  S.E.  Asian  Countries 


Hong  Kong 
Singapore 

Highly  developed 
infrastructure  -  matching  or 
exceeding  developed 
countries. 

Malaysia 
Taiwan 

Intermediate  development 
of  infrastructure. 

South  Korea 

Thailand 

Low  level  of  infrastructure 

Indonesia 

development. 

Phillipines 

Vietnam 

Cambodia  (Kampuchea) 

Laos 

Burma  (Myanmar) 

North  Korea 
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Hong  Kong  and  Singapore  are  both  city  states,  and  both 
have  focused  on  telecommunications  as  a  key  industry  to 
encourage  entrepot  activities,  such  as  regional  networking 
headquarters.  They  have  telecommunications  facilities 
which  exceed  many  developed  countries  as  a  result  of  their 
being  small  urban  environments. 

The  remaining  "Asian  Tigers",  Malaysia,  South  Korea  and 
Taiwan  have  telecommunications  infrastructures  generally 
higher  than  most  developing  countries  and  it  is  these 
countries  that  are  rapidly  industrializing.  Taiwan  and 
Korea  have  largely  relied  on  domestic  industrial  growth, 
whilst  Malaysia  has  attracted  foreign  investment, 
especially  in  the  semiconductor  and  electronics  sectors. 

Consequently  Malaysia  finds  itself  competing  with 
Indonesia,  Thailand  and  the  Philippines  for  such 
investment.  Prospective  investors  face  a  choice  of  good 
infrastructure  but  limited  and  expensive  labour  in 
Singapore  and  Hong  Kong  at  one  extreme,  and  cheap 
labour  but  poor  infrastructure,  as  in  the  Philippines  and 
Thailand,  at  the  other  extreme. 

Malaysia  lies  between  the  two  positions,  having  relatively 
cheap  labour,  but  reasonably  developed  infrastructure,  and 
so  has  been  successful  in  attracting  ^higher  technology' 
investment,  such  as  semiconductor  manufacturing. 

The  dynamics  of  this  scale  are  expected  to  change  as 
industry  becomes  more  dependent  on  information 
technology  and  global  networking. 

The  garment  and  toy  industries  in  Hong  Kong  provide  a 
foretaste  of  this,  where  designs  from  the  U.S.A.  or  Europe 
are  sent  electronically  to  Hong  Kong  factories,  as  are 
orders. 

This  electronic  transfer  of  design  information,  as  well  as 
the  adoption  of  EDI,  will  increasingly  favour  countries 
who  can  provide  both  cheap  labour  and  developed 
infrastructure. 

Incidently,  Malaysia  is  now  suffering  from  full 
employment,  a  problem  which  many  countries  would  wisli 
to  have,  but  which  restricts  availability  of  labour  for  new 
factories. 

The  number  of  foreign  investment  projects  has  grown  as  is 
shown  in  figure  5.  Electronics  and  semiconductor  sectors 
account  for  about  257o  of  these  projects. 

The  capital  investment  over  this  period  ( 1086-1  Wl)  has 
risen  from  M$5  billion  to  M$2S  billion.  The  effect  of  the 
woridwide  recession  starting  in  10^1  was  to  hold  the  1091 
level  to  the  same  as  the  1090  Icvel'*^'. 


4*0       The  Domestic  Telecommunications  Industry 

This  market  has  been  opened  following  the  privatisation  of 
the  PTT,  and  currently  the  successor  company,  Telekom. i 
Malaysia  Berhad,  has  an  equity  structure  of  82.4% 
Government  ownership,  17.6%  private  ownership  .  It 
retains  monopoly  rights  for  basic  telephone  services. 

The  basic  network  capacity  has  grown  quickly  over  this 
period  (see  figures  1-4),  at  approximately  10%  per  year. 

The  provision  of  services  is  regulated  by  a  Government 
agency,  Jabatan  Telekom  Malaysia,  which  awards  licenses 
for  basic  and  value-added  networks. 

Amongst  the  projects  that  Telekom  have  implemented 
over  this  period  are  a  nationwide  digital  radio  (microware) 
network,  a  nationwide  fibrc-optic  backbone,  parts  of  the 
ASEAN  submarine  fibre  network,  VSAT,  digital  leased 
line  (64  Kbps  and  2  Mbps)  service. 

There  has  been,  however,  an  explosive  growth  in 
value-added  and  data  services. 

The  market  has  been  opened  to  other  carriers,  and  several 
local  companies  are  providing  services:  TRI  (Technology 
Resource  Industries)  with  a  900  MHz  cellular  radio 
network,  Binariang  with  a  proposed  VSAT  network  based 
on  a  to-be-launched  Malaysia  Satellite  system 
(MEASAT-1  and  -2)^^^  and  INC  (Information  Networking 
Corporation)  with  a  VSAT  network  based  on  Palapa 
satellites. 

A  license  is  expected  to  be  awarded  for  an  800  MHz 
cellular  radio  network  and  for  EDI  services. 

Telekom  Malaysia,  and  other  local  telecommunications 
companies,  including  TRI  and  Sapura  (a  local  equipment 
manufacturer)  are  now  looking  to  expand  their  markets 
overseas,  especially  to  developing  countries,  in  the  areas 
of  consultancy  and  equipment  supply.  An  example  of  this 
is  the  recent  award  of  a  contract  by  the  Laotion 
Government  to  TRI  to  build- operate -transfer  a  telephone 
network  in  Laos. 

An  interesting  side-effect  of  privatisation  and  liberalization 
of  the  telecommunications  industry  can  be  seen  in  the 
investment  figures. 

For  the  five  year  period,  1986-1990,  the  total  investment 
in  the  telecommunications  Sector  was  M$4,21 1  Million,  of 
which  M$779  Million  was  Government  investment.  For 
the  five  year  period  1991-1995  the  total  investment  is 
projected  as  M$5,352  Million,  but  only  M$41.3  Million 
will  be  Government  investment,  the  balance  in  each  case 
being  the  private  sector  investment^^l 
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4.1 


Projections  of  Future  Growth 


5.0  Conclusions 


During  the  period  1991  to  1995,  the  number  of  direct 
exchange  lines  is  projected  to  rise  from  1.5  Million  to  3.0 
Million.  In  the  same  period  the  number  of  leased  circuits 
is  projected  to  grow  from  15,000  to  40^000,  and  the 
number  of  public  X,25  subscribers  is  projected  to  grow 
from  1,125  to  2,640. 

This  level  of  growth  and  the  investment  of  over  .MSl 
billion  per  year  will  obviously  spur  local  development.  An 
example  of  such  development  is  the  opening  of  a 
Malaysian  Fibre-optic  cable  factory  at  the  end  of  1992, 

Growth  in  the  diversity  of  services  is  expected,  for 
example,  an  ISDN  network  will  be  launched  in  1993,  as 
well  as  800  MHz  cellular  radio  service. 


Table  2  Value  Added  Services  in  Malaysia 


Name 

Type 

Provider 

MAYPAC 

X.25  Network 

Telekoms  Malaysia  Bhd 

MAYCIS 

X.21  Network 

Telekoms  Malaysia  Bhd 

1  ClClTldll 

c-iwaii 

Telekoms  Malaysia  Bhd 

Telita 

Viewdata 

Telekoms  Malaysia  Bhd 

ATOR  450 

450MHz 
Cellutar 

Telekoms  Malaysia  Bhd 

(not  yet 
launched) 

VSAT 

Telekoms  Malaysia  Bhd 

(lobe 

launched  in 
1995) 

VSAT 

Binariang 

INC 

X.25 

Information  Networking 
Corporation  Sdn  Bhd 

INC 

Database 
Access 

Information  Networking 
Corporation  Sdn  Bhd 

INC 

FAX 

messaging 

Information  Networking 
Corporation  Sdn  Bhd 

INC 

E-Mail 

Information  Networking 
Corporation  Sdn  Bhd 

EDI  Malaysia 

EDI 

Electronic  Data 
Interchange  (M)  Sdn  Bhd 

VANS 

EDI 

Value  Added  Network 
Services 

Celcom 
ART900 

900  MHz 

Technology  Resources 
Incorporated  (TRI) 

Video 

conferencing 

Video 

conferencing 

Telekom  Malaysia  Bhd 

The  rapid  development  of  telcconiniunications 
infrastructure  encourages  grov-th  in  two  ways:  by  making 
the  country  more  attractive  for  foreign  investment  and  by 
encouraging  the  local  telecommunications  industry. 

To  make  a  developing  country  attractive  for  foreign 
investment,  good  infrastructure,  including 
telecom.munications,  needs  to  be  coupled  with  availability 
of  labour  and  other  factors. 

The  importance  of  teleconinuinications  infrastructure  as  a 
factor  will  increase  as  technologies  such  as  CAD 
(Computer  Aided  Design),  CAM  (Computer  Aided 
Manufacturing)  and  EDI  (Electronic  Data  Interchange) 
become  key  in  more  and  more  industries. 

The  privatisation  of  the  PTT  and  the  opening  of  market  to 
the  service  providers,  has  encouraged  the  growth  of  the 
domestic  telecommunications  industry,  and  has  allowed 
the  level  of  overall  investment  to  be  raised. 
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Figure  1  :  Growth  in  Basic  Telecom  Services  (Malaysia) 
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Figure  2  :  Growth  in  Other  Telecom  Services  (Malaysia) 
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Figure  3  :  Growth  in  Data  Network  Services  (Malaysia) 
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Figure  5  :  Foreign  Investment  in  Malaysia  -  Manufacturing 
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COMMUNICATIONS  IN  THE  RUSSIAN  FAR  EAST 
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ABSTRACT 


Russia  faces  many  obstacles  in  trying  to  develop  a  viable  economy .  Business  development 
is  hampered  by  the  current  lack  of  communications.  This  paper  describes  the  present 
communications  infra-structure  in  the  Russian  Far  East  and  Siberian  Regions.  A  model  for 
modernization  is  presented  along  with  the  current  Russian  communications  policy. 


INTRODUCTION 


The  global  society  in  which  we  live  was  created  by  the  two 
technologies  of  iransporution  and  communications^  The  need 
for  modem  and  efficient  communications  is  a  major  obstacle  in 
R'.issia's  struggle  to  develop  a  democratic  society  and  a  market 
economy.  Communications  is  the  most  important  factor  of  the 
sconomic  infrastructure  of  any  country^.  Without  communica- 
tions, economic  development  is  difficult. 

GEOGRAPHICAL  PERSPECTIVE  AND  RESOURCES 

The  Russian  Far  East  is  an  area  of  over  six  million  square 
kilometers.  It  is  most  closely  compared  to  Austral ':a  for  an  area 
of  similar  size  and  population. 

Ii  is  not  a  separate  physical  region,  and  its  borders  with  eastern 
Siberia  are  arbitrary  (Sec  Map).  The  Russian  government  consid- 
ers it  as  a  planning  region  and  a  unified  economic  entity  within  the 
Russian  Republic. 

The  Russian  Far  East  is  sparsely  populated.  The  majority  of  the 
population  is  concentrated  in  the  southern  areas  of  the  territory. 
Similarities  in  distribution  of  '^pulation  can  be  made  to  Canada 
and  Alaska  where  the  majority  of  the  population  lives  in  the 
southern  extremes. 


PotlUcal  VmtU 

Ar««S<j. 
Km. 

PopulaUoa 

PopuUUoa  D<n«Ujr 
p«r  Sq.  Kb 

Maritime  Kray 

165.9 

2,260 

13.6 

KMbATovsk  Kray 

824.6 

1.824 

2.2 

Amur  Obldst 

363.7 

1.058 

2.9 

Kanichatica  Oblast 

472.3 

466 

0.9 

Magadan  Oblast 

1,199.3 

543 

0.5 

Sakhalin  Oblast 

87.1 

709 

8.1 

Yakut  ASSR 

3,103.2 

I.08I 

0.3 

Russian  Par  East 

6,216.1 

7,941 

1.3 

Colonization  of  the  Russian  Far  East  took  place  during  the  final 
stage  of  the  Russian  expansion  that  began  in  the  late  1 6lh  century. 
The  Russian  Far  East  provided  a  large  amount  of  natural  wealth. 
First  furs,  and  later  minerals,  provided  some  of  the  impetus  Tor 
expansion. 


Couniiy 

Population 

Square 
Miks 

PopuIaUon 
Per  Square 
Mile 

Russian  Far  Hast 

7.941,000 

2.400.094 

3.3 

China 

1.130.065.000 

3.696.100 

305.7 

Australia 

16.646.000 

2.966^00 

5.6 

Source;  Pravda  1989 

In  Thousands 


The  Russian  Far  East  is  isolated  from  the  day-to-day  activities  of 
European  Russia  by  virtue  of  its  distance.  There  is  a  seven  to  ten 
hour  lime  difference  from  Moscow  depending  on  the  particular 
area  of  the  Russian  Far  East  being  considered.  Air  travel  from 
Moscow  is  equivalent  to  a  transoceanic  flight.  Flying  time  from 
Khabarovsk  to  Moscow  is  approximately  nine  hours  and  twenty 
minutes.  In  comparison,  it  is  approximately  two  hours  to  Seoul 
or  Tokyo  from  Khabarovsk  and  six  hours  to  Anchorage. 

The  land  is  rich  in  gold,  coal,  diamonds,  and  oil.  Gold  and  coal 
replaced  furs  as  the  primary  economic  opportunity  durii^g  the 
19th  century.  During  the  Soviet  period,  the  numb'.ir  of  different 
minerals  extracted  in  the  region  increased  from  seven  to  almost 
eighty^.  Fishing  is  another  important  resource  of  the  Russian  Far 
East,  Varieties  include  herring,  salmon,  and  cod.  Exportation  of 
all  these  natural  resources  is  proving  to  be  a  major  source  of 
revenue  for  the  local  and  national  economies. 

Oil  and  gas  development  will  likely  prove  to  be  the  most  domi- 
nant resource  related  activity  during  the  next  two  to  three  de- 
cades. Tlie  area  on  and  around  Sakhalin  Island  is  rich  in 
petrochemical  deposits.  Other  areas  within  the  Russian  Far  East 
probably  contain  large  deposits  as  well.  Unlike  areas  in  Siberia 
and  the  Northern  Konii  region,  the  previous  petrochemical  devel- 
opmenthasbccn  rather  minimal.  New  development  by  majoroil 
companies  is  occurring  today  on  Sakhalin  Island.  Further  lease 
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bales  are  planned  for  the  near  future. 


RUSSIAN  COMMUNICATIONS  HISTORY 

Ttie  following  is  a  brief  outline  of  the  history  of  telecommunica- 
tions in  Russia  according  to  the  Russian  Ministry  of  Comm unica- 
tions^: 

♦1 855  The  first  telegraph  was  established  between  St.  Petersburg 
and  Moscow. 

♦1882  The  first  city  telephone  stations  began  to  work  in  St. 
Petersburg,  Moscow,  Odessa,  and  Riga. 

♦1 899  The  firsiniral  telephone  network  was  erected  in  Labcdinsky 
district  of  Kharkovsk  province. 

♦  1 926  The  first  automatic  telephone  switch  was  put  into  operation 
in  Russia. 

♦1939  The  longest  area  intercity  telephone  in  the  world  was 
constructed  between  Moscow  and  Khabarovsk  (approximately 
9000  kilometers). 

♦  1 959  The  first  multiplexed  city  telephone  channels  were  put  into 
operation. 

♦1 962  The  first  system  of  mobile  radio  telephone  communications 
was  put  into  operation. 

♦  1 965  The  first  communications  satellite  was  launched.  The  first 
international  automatic  telephone  communication  between  Mos- 
cow, Warsaw,  Prague,  and  Berlin  was  put  into  effect. 

♦1975  The  first  geostationary  communications  satellite  was 
launched. 

RUSSIAN  COMMUNICATIONS  STATISTICS 

The  Russian  Minisny  of  Communications  estimates  that  1 ,1 00,000 
people  are  involved  in  the  communications  field  within  Russia^. 
There  are  21.2  million  installed  telephones  within  the  Russian 
Federation.  The  number  of  installed  telephones  per  1 00  individu- 
als in  Russia  places  them  in  33rd  place  with  respect  to  other 
countries^. 

There  are  currently  about  15  million  requests  from  people  who 
want  a  telephone  installed  in  their  home^.  The  Ministry  estimates 
that  50  -  60  million  people  are  wailing  to  get  telephone  service. 
Currently,  the  anni^al  increase  of  insullcd  telephone  apparatuses 
is  1 ,000,000.  This  equates  to  a  1 5  year  wait  for  a  telephone  at  the 
current  annual  increase. 

The  current  system  41,000,000  international  telephone  calls  per 
ycar«.  Until  recently,  all  international  telephone  communications 
was  made  through  one  automatic  station  in  Moscow.  There  are 
approximately  4000  communications  channels  for  the  purpose  of 
providing  international  telephone  calls.  International  telephone 
lines  are  provided  through  a  network  of  ground  channels  through 
the  Ukrainian  and  Belarussian  territory,  radio-relay  transmission 
to  Finland,  underw  ater  cable  from  Nakhodka  to  Japan,  and  satel- 
lite access  through  Intersputnik,  Inielsat,  and  Eutelsat. 


There  are  about  33.500  automatic  telephone  switches  in  opota- 
tion  in  the  country.  The  switches  have  a  total  capacity  of  22 
million  numbers.  Of  the  15,  0(K)  auiomaiic  telephone  suiiuus 
(ATS)  serving  local  networks,  the  overwhelming  majority  arc 
coordinate  mechanical  systems.  The  Intercity  network  is  c,»ni 
posed  of  approximately  270,(KH)  channels.  Approximately  oS'/t. 
are  operated  on  cable,  30%  by  radio  relay  and  3%  airou^jh 
satellite^.  Radio -relay  includes  microwave  and  s'ort-wavu  u-ans- 


COMMUNICATIONS  IN  THE  RUSSIAN  FAR  KAST 

The  automatic  telephone  switches  (ATS)  Uiat  are  in  operation  in 
the  Russian  Far  East  today  consist  of  step  relay  and  stro  wger  type 
installations.  Until  recently,  there  has  been  no  direct  dial  inter- 
national telephone  service  available.  The  direct  dial  service  thai 
is  available  today  is  confined  to  ihe  overlay  networks.  All  oOicr 
international  calls  are  routed  through  operators  with  a  wait  of 
from  several  hours  to  days  before  being  able  to  obtain  an 
international  circuit. 

Only  50  percent  of  Siberian  and  Russian  Far  Ea.st  intercity 
telephone  communications  a:  e  automated .  More  than  30  percent 
of  the  regional  centers  have  no  automatic  intercity  telephone 
station  guaranteeing  connections  for  subscribers  in  district  cen- 
ters. The  average  intercity  telephone  network  serves  approxi- 
mately one  billion  conversations  per  year.  Comparable  figures 

for  other  countries  are  the  USA  at  68  billion  and  Germany  at  12  6 
billionio. 

Intercity  channels  using  digital  transmission  systems  comprise 
less  than  1  percent  of  the  overall  number.  Fiber  optic  cables  are 
not  yet  in  use  in  the  Far  East  Region  of  Russia.  Internationa! 
public  switched  voice  communications  to  and  from  the  Russian 
Far  East  and  Siberia  transit  through  a  single  Moscow  station  with 
only  4,000  channels.  This  station  serves  41  million  calls  per 
yearii. 

Individuals  who  do  not  have  telephones  or  arc  on  the  waiting  list 
to  obtain  one  use  one  of  the  phone  centers  located  in  the  urban 
areas.  The  telephone  centers  are  typically  located  in  conjunction 
with  a  central  office  and  provide  a  mixture  of  intercity  and  local 
telephones  that  are  available  for  use.  The  centers  are  all  well 
used.  There  is  usually  a  wait  for  people  to  access  the  available 
phones. 

The  Russian  Ministiyplans  to  construct  fiberoptic  lines  between 
Russia  and  three  countries.  The  first  line  will  connect  Russia  to 
Denmark.  The  second  will  be  insulled  between  Palermo,  Italy 
and  Novorossiysk,  and  the  third  is  to  connect  Nahodka  with 
Japan  and  Korea^^,  i^n^.r  ^ joi^i  project  of  KDD.  Korean 
Telecom,  and  Telecom  Denmark. 

Three  new  intemaUonal  telephone  stations  are  also  currently 
being  constructed.  Two  of  these  are  located  in  Moscow,  and  one 
is  in  St.  Petersburg.  The  total  design  capacity  of  these  stations  is 
approximately  10,000  channels.  Additionally,  intemaUonal 
telephone  stations  are  planned  for  construction  in  Eketerinburg, 
NovoslDirsk,  Samara,  Khabarovsk,  and  Nogerod. 

Currently,  many  independent  overlay  networks  are  being  con- 
structed throughout  the  Russian  Republic.  The  overlay  network 
is  a  Telecommunications  system  that  does  not  provide  regular 
access  to  the  Russian  Public  Switched  Telephone  Network 
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(PSTN).  The  overlay  neiworics  arc  being  used  to  provide  dM- 
CLiCd  services  lo  clients  ihal  require  iniemaiional  telephone 
service  and  access  to  ac'vanced  comr.iunicaiions  services  (ISDN). 

Inmarsat  lemiinals  ;ire  being  used  in  most  developing  economic 
;jrca>  and  urban  centers.  Many  companies  involved  in  the  naiural 
rcsouice  industry  use  Inmarsat  temiinals  to  make  their  interna- 
tional telephone  calls.  These  companies  find  Inmarsat  as  the 
practical  and  immediate  solution  lo  their  international  communi- 
cuiions  needs.  Installation  of  Inmarsat  terminals  became  a  major 
"^ubiness  activity  for  startup  communications  companies  within 
the  Russian  Republic  during  the  past  two  years. 

N .  w  internationally  accessible  overlay  networks  have  been  com- 
jloied  in  Khabarovsk  and  on  Sakhalin  Island.  These  networks  are 
j)r  •scnily  extending  themselves  to  urban  centers  inroughout  the 
Russian  Far  East.  Additionally,  a  major  international  satellite 
>iauon  is  plaimed  for  Vladivostok  for  1993.  Currciifly.  there  are 
'r.temaiional  earth  stations  operating  in  Khabarovsk,  one  in 
.sakhodka.  one  in  Ariadyr,  an  J  three  on  Sakhalin  Island. 

Conipeiiiiun  is  already  finding  its  way  in:o  the  communications 
marketplace.  This  has  drastically  changed  Uiecost  of  an  intc.-na- 
tional  telephone  call  in  the  Russian  Far  East  region.  It  is 
ar.ticipateu  that  comiections  between  some  of  these  satellite 
*,^.)mniunicaiions  facilities  will  provide  enhancement  of  the  do- 
n-cstic  communications  network  as  well.  Plans  for  cellular 
icicphone  systems  ar'j  already  being  drawn  up  for  all  of  the  major 
urban  areas  in  the  Russian  Far  East.  Khabarovsk  and  Vladivostok 
arj  included  on  the  recent  Federal  cellular  licensing  lottery.  US 
West  was  the  only  applicant  to  bid  on  all  of  the  locations  currently 
available  as  of  the  writing  of  this  paper. 


1 .  Decentralization  of  the  existing  international  network  configu- 
ration  by  ruming  fiber  optic  cables  and  building  satellite  earth 
stations  and  new  International  Gateway  Stations. 

2.  Creation  of  a  regional-  VS  AT  network. 

3-  Construction  of  cellular  radio  systems  and  mobili  telephone 
communications  occupying  the  830  -  890  MHz  frequency  with 
VS  AT  connections  between  cells. 

4.  Opening  business  centers  with  advanced  communications 
networks. 

5.  Support  the  establishment  of  private  information  systems. 

Decentralization  Of  The  International  Network 

In  Figure  1 .  we  present  the  conceptual  configuration  for  the  future 
Siberian  and  Russian  Far  East  network.  Fiber  optic  cable  from 
Seoul  and  Tokyo  will  run  to  Nakhodka  and  on  to  an  international 


kUSSIAN  COMMUNICATIONS  POLICY 

I'nc  Russian  Ministry  understands  that  communications  net- 
works are  an  integral  part  of  the  market  economy  of  the  country. 
Thci  Ministry  of  Communications  of  Russia  has  staled  that  it 
tnicnds  to  employ  the  following  policy  of  reforms  in  the  field  of 
com.-nunications. 

1 .  Flexible  tariffs  for  communications  services. 

2.  lnU"oduction  of  liberal  tariffs  to  the  extent  of  deepening  and 
enlarging  of  econo.-nic  reform. 

Esiablishmcnt  of  dedicated  communications  networks  for 
pr.ividing  scrN  iccs  to  market  structures  of  the  economy. 
-J  IVivatizaiion  of  communications  enterprises  to  the  fullest 
cxicni  possible. 

5 .  Ftiun  (Jaiion  of  joint-stock  and  private  communications  compa- 
nies. This  includes  those  with  allocated  foreign  capital. 

6.  Application  of  modem  western  know -how  in  the  field  of 
communications  at  the  expense  of  bringing  in  the  foreign  capital 
and  n;o«Jc*7i  industrial  technologies. 

7.  Working  with  foreign  partners  to  conceptualize  and  engineer 
communications  projocLS. 

s.  T  -Mning  of  Russian  communications  specialists  in  educational 
centers  of  western  countries. 

IMPLKMKNTATION 

Wc  propose  that  the  fastest  and  most  efficient  meiliod  of  imj'le 
mcniing  a  major  upgrade  of  the  telecommunications  within  the 
Russian  Far  East  is  to  accomplish  the  follow  ing. 


station  in  Khabarovsk.  The  proposed  international  telephone 
stations  in  Vladivostok,  Novosibirsk*  and  Irkutsk  are  connected 
by  fiber  optic  cable  between  Novosibirsk  and  Khabarovsk. 
Emergency  restoral  of  the  fiber  optic  line  is  providc4  by  Gorizont 
or  Intelsat  satellite  circuits.  This  allows  the  provision  of  a  secure 
and  highly  reliable  network. 

Regional  VSAT  networks 

The  Russian  Far  East  has  seen  a  rapid  rise  in  the  use  of  satellite 
communications  to  meet  network  development  needs. 
AmRussCom.  using  the  latest  technology,  has  designed  a  low 
cost,  multichannel  digital  earth  station,  for  use  -Mth  the  world's 
commercial  communications  satellite  systems;  Gorizont.  Intelsat, 
and  Eutelsat.  Our  two  way  satellite  terminal  uses  an  advanced 
microwave  radio  link  system  from  Skydata,  Inc.  Modular  solid 
state  electronic  components  and  digital  transmission  technology 
are  used  to  provide  network  operators  with  a  dynamic  system. 
The  terminal  supports  connections  for  telephone  trunks,  synchro- 
nous data,  and  digital  video  for  public  switched  or  private  line 
networks. 

In  the  Khabarovsk  region,  we  will  start  with  a  Star  network.  In 
a  Star  network  configuration,  network  heirarchy  becomes  a  factor 
as  the  hub  station  uses  a  larger  antenna  and  often  higher  power 
transmitters  than  remote  site  terminals. 

Transmission  between  the  remote  node  and  the  hub  can  occur  at 
various  data  rates  ranging  from  9.6  Kbps  through  1 28  Kbps.  The 
most  satisfactory  16  Kbps  voice  quality  currently  available  is 
obtained  using  t  frequency-domain  hybrid  coding  technique 
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iaiown  as  Adaptive  Transform  Coding  (ATO.  At  1 6  Kbps.  most 
users  rale  the  voice  quality  as  equal  to  a  local  call.  We  arc  using 
the  CS8000  voice  and  data  multiplexing  equipment  manufac- 
tured by  Pacific  Communications  Sciences.  Inc.  (PCSl).  TJic 
CS8000  provides  a  minimum  of  4  data  ports  with  up  to  8  voice 
cards.  Transparent  support  of  Group  ID  fax  transmission  is 
provided  on  the  voice  paths. 

The  Star  network  is  ideal  for  thin-route  applications,  A  typical 
project  is  linking  remote  villages,  mining  camps  or  oil  platf  ^rms 
into  the  switched  network.  This  often  occurs  through  a  so  called 
"mini -hub".  A  Star  network  is  useful  in  the  beginning  and  can 
fulfill  basic  network  requirements  wiihoui  large  invesimenLs  in 
master  sutions.  Transition  to  a  more  highly  interconnected 
network  topology  like  DAMA  can  occur  as  the  traffic  wairanis  it. 
A  typical  mini-hub  can  accommodate  up  to  20  SCPC  circuits  to 
remote  terminals.  Each  channel  is  permanently  assigned  lo  a 
corresponding  VSAT  terminal. 

WOicn  network  traffic  grows,  or  as  more  locations  are  added,  the 
need  to  move  from  a  Star  network  to  a  full  mesh  DAMA  network 
may  become  an  operational  requirement.  A  full  mesh  network 
will  allow  any  station  to  connect  to  any  other  station  through  a 
limited  channel  pool  allocated  on  demand  by  a  master  control 
station.  For  DAMA  network  applications,  VSAT  terminals  are 
combined  with  a  DAMA  master  station  controller,  digital  16 
Kbps  modems,  and  remote  DAMA  controllers.  This  type  of 
VSAT  network  can  meet  the  needs  of  the  largest  regional  net- 
work. 

Cellular  Telephone  with  VSAT  Connectivity. 

Tlie  global  growth  of  cellular  telephony  has  driven  tht-  cost 
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downward.  This  fact  makes  cellular  a  rural  n^Jtwork  dc\elopment 
tool.  For  AmRussCom  projects,  a  standard  830  -  890  Mhz  AMPS 
tellular  telephone  system  has  been  chosen.  Microwave  and 
satellite  connections  among  the  cells  and  the  Base  Station  Con- 
troller (BSQ  are  used. 

Private  Company  Information  Systems 

Russian  experts  in  production  and  management  are  sure  that 
introducing  new  means  of  commimications  will  raise  labor  pro- 
ductivity by  at  least  40  percent.  This  approach  is  particularly 
important  in  Siberia  and  the  Russian  Far  East.  It  is  becoming 
increasingly  clear  that  in  order  to  operate  in  the  borderless 
international  market.  Russian  businesses  will  require  high  capac- 
ity networks  that  provide  real  time  global  links.  As  a  result,  there 
is  an  increasing  demand  for  more  reliable  networks.  The  move 
toward  integration  of  voice,  images  and  data  in  multimedia 
environments  provides  ever  increasing  demand  on  the  facilities 
of  the  most  modem  telecommunications  network. 


Business  Centers 

The  building  of  business  centers  with  advanced  communications 
services  provides  a  temporary  solution  to  provide  coiimiuiiica 
tions  necessary  for  economic  expansion.  TJic  busmcss  ccraur  is 
not  a  core  of  the  future  information  and  communications  devel- 
opment. It  can  provide  a  significant  p-mion  of  the  immediate 
needs  of  given  area.  The  following  con.municatioh  services  :\rc 
included  as  components  of  advanced.  ISDN  i  ype.  business  center 
networks: 

•  LAN  (office  network) 

•  WAN 

•  Videotext 

•  Video  phoneA'ideo  Conferencing 

•  Image  processing  system 

•  G4  Facsimile 

•  Electronic  newspaper 

•  Electronic  mail 

Due  to  the  lack  of  digital  isrrestrial  channels,  a  technical 
approach  is  required  that  can  economically  accommodate  ISDN 
Siibscribers  in  an  area  that  is  far  from  the  service  access  point.  For 
immediate  nationwide  and  international  connection  of  ISDN 
services  satellite  communications  is  the  method  of  choice,  ISDN 
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subscribers  can  be  accommodated  by  installing  an  earth  station  at 
the  customer's  premises.  Figure  2  shows  the  network  structure 
using  satellite  communications  systems.  Wc  are  assuming  tliat 
ISDN  services  will  become  universally  available  and  will  be  a 
dominant  factor  in  the  now  rapidly  emerging  world  of  public 
switched,  data,  and  dau  related  communications. 

CASE  STUDY-SAKHALIN  ISLAND 

This  example  provides  a  glimpse  of  one  emerging  overlay  not- 
work  located  on  Sakhalin  Island.  This  network  is  located  within 
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the  Sakhincenir  business  complex  in  the  city  of  Yuzhno- 
Sakhalinsk.  The  Sakhincentr "Business  Center"  is  equipped  with 
an  overlay  advanced  communications  network  built  by 
AmRussCom. 

Sakhincentr  offers  clients  the  following  services: 

♦  office  space; 

♦  advanced  telecommunication  services; 

♦  commercial  information  about  the  Russian  Pacific  region; 

♦  representation  of  commercial  interests; 

♦  mtemational  congresses  and  seminars; 

♦  fairs,  exhibitions,  auctions,  and  sales; 

♦  commercial  advenising  and  mediator  services. 

Iniiially.  this  network  connects  Sakhalin  Island  to  the  world 
through  Brewster.  Washington.  Further  network  connections  are 
planned  for  the  first  quarter  of  1993  to  Japan. 

The  installation  consists  of  a  4.6  meter  Fl  Earth  Station  operating 
on  Lhe  Intelsat  177  degree  FOR  satellite.  The  facility  uses  General 
D  aaComm  multiplexer  equipment  and  PCSI  voice  compression 
(l)CME)  equipment.  The  system  supports  voice  and  data  at  this 
;:..ic.  The  voice  circuits  are  capable  of  9.6  Kbps  dau  and  Group 
3  facsimile.  A  videoconferencing  link  is  planned  in  the  near 
luiore. 

Copper  interfaces  are  used  between  the  local  switch  and  clients 
iocaicd  within  the  Sakhincentr  business  center.  There  are  several 
[yi^cs  of  wireline  and  wireless  interconnection  facilities  being 
iLscd  to  connect  remote  clients  to  this  facility.  These  include 
modems  and  DSU*s  on  existing  installed  copper  and  microwave 
and  900  Mhz  links  where  copper  is  unavailable. 

The  facility  is  characterized  by  its  small  aggregate  channel  size. 
Thus,  the  PCS!  DCME  equipment  was  chosen  in  order  to  provide 
the  economy  of  compression  for  each  link  as  well  as  the  flexibility 
to  op-rate  small  aggregate  carriers. 


CONCLUSION 

Modernization  of  the  telephone  and  telecommunications  system 
wuhin  the  Russian  Far  East  is  required  to  provide  the  infrastruc- 
:urc  nccessar>'  to  develop  the  Russian  economy.  Developing  the 
economy  is  important  to  the  survival  of  democracy.  Foreign 
participation  in  this  development  is  occurring,  and  more  is 
n  jcdwl.  More  participation  is  necessary  to  stimulate  the  develop- 
ment and  push  it  foru-ard.  Technical  training  and  training  in  the 
skills  of  marketing  and  customer  service  are  necessary  in  order  to 
implement  successful  programs. 

AniRussCom  is  working  toward  implementation  of  a  modem 
Russian  Far  East  network.  This  is  being  accomplished  through 
lhe  numerous  projects  in  which  we  are  involved.  The  projects 
include  building  satellite  earth  stations  for  the  Russian  interna- 
lional  and  domestic  trunk  system.  The  systems  incorporate  main- 
tenance and  operational  functions  that  respond  to  client  demand 
Tor  more  sophisticated  services.  AmRussCom  is  working  with 
Pacific  Rim  carriers  to  develop  new  technologies  necessary  for 
:hc  implementation  of  the  modernization  project. 


BIBLIOGRAPHY 

1  Clarke.  Arthur  C.  "How  The  World  Was  One."  New  York: 
Bantam  1992p.viii 

2  Russian  Ministry  Of  Conununicalions  "On  The  Development 
Of  A  Conununicalions  System  With  The  Participation  Of  For- 
eign Investors  To  Improve  The  Business  Infrastructure  In  the 
Country"  A  Report  From  The  Ministry  Of  Conummications  Of 
Russian  Federation.  Munich:  October  1992 

3  Rodgers.  Allan,  ed.  **The  Soviet  Far  East  -  Geographical 
Perspectives  On  Development."  London:  Routledge,  1990. 
Minakir.  P.A.  (1983)  Ekonomicheskaya  razvitiya  regiona: 
programmnyi  podkhod. 

4  Russian  Ministry  Of  Conmiunications  "On  The  Development 
Of  A  Commimications  System  With  The  Participation  Of  For- 
eign Investors  To  Improve  The  Business  Infrastructure  In  the 
Country"  A  Report  From  The  Ministry  Of  Communications  Of 
Russian  Federation.  Munich:  October  1992 

5  ibid. 

6  ibid. 

7  ibid. 

8  ibid. 

9  ibid. 

10  ibid. 
H  ibid. 
12  ibid. 


9vl 

865 


Utilization  of  Developing  Country  Resources  for 
Research  and  Development  Related  to  TelecoMunication  Products  and  Systems 


by 


A  D  V  N  Kularatna 
Principal  Research  Engineer 
Arthur  C  Clarke  Centre 
Sri  Lanka 


Shantha  Fernando 
Senior  Design  Engineer 
Exicom  Australia  Pty  Ltd 
Australia 


M  Kalyanapala 
Research  Engineer 
Arthur  C  Clarke  Centre 
Sri  Lanka 


and  Parakum  Fernando 

Design  Engineer 
Stanilite  Electronics  Pty  Ltd 
Australia 


1 .  ABSTRACT 

The  paper  highlights  the  experiences  gained  by  a  research  and  development  team  in  a  developing  country, 
who  were  heavily  involved  with  the  design  and  development  of  telecom  products  and  systems 
to  cater  for  very  specialized  needs  of  telecom  service  providers  and  telecom  systems  manufacturers. 
Specific  experiences  and  oroblems  discussed  in  the  article  are  related  to 
design  and  development,  manpower  problems,  procurement  problems  and  other  related  issues. 


2.    SRI    LANKA,    ITS    TELECOM  INFRASTRUCTURE  AND 
INSTITUTIONAL  REFORMS 

Sri  Lanka  is  an  island  nation  with  a  population 
of  16.9  million  concentrated  into  65,607  sq  km. 
It  is  relatively  poor,  with  a  per  capita  GNP  of 
US$  418  in  1990.  A  former  British  colony,  Sri 
Lanka  has  been  independent  since  1948.  Its 
economic  policies  may  be  periodized  as 
traditional  plantation  export  based  policies 
(1948-56),  import  substituting  industrialization 
policies  (1956-77),  and  export  oriented  open 
economy  policies  (1977  to  the  present).  Sri 
Lanka  generally  scores  high  on  Physical  Quality 
of  Life  (PQLI)  type  indexes  because  of  relatively 
well  developed  educational  and  health  systems* 
Literacy  levels  are  high  for  a  third  world 
country  and  population  growth  rates  are  low  (1.3% 
in  1989),  Sri  Lanka  has  a  tradition  of  civilian 
led,  democratic  governance,  with  multiple 
political  parties  and  more  or  less  regular 
elections.  Sri  Lanka *s  telecommunication  has  a 
history  as  far  back  as  to  year  1858. 

At  the  early  stages  of  development  towards  1966, 
23  strowger  exchanges  were  installed  in 
metropolitan  Colombo  areas  for  introduction  of 
subscriber  trunk  dialing.  The  Outer  Colombo  Area 
Development  Project  1  ((K)ADS  1)  was  completed  in 
1973,  equipping  major  cities  outside  the  capital 
area  with  cross  bar  switches  and  establishing 
microwave  and  cable  inter  exchange  links.  In 
1976  Sri  Lanka  was  linked  to  foreign  countries 
via  INTELSAT  aad  first  international  gateway  was 
commissioned  providing  a  limited  capability  for 
international  direct  dialing.  In  1980  little 
over  60,000  direct  exchange  lines  were  in 
operation  with  total  number  of  telephones  over 
80, (XX).  Exchange  capacity  at  this  time  was 
apprximately  93,000  lines  and  there  were  no 
digital  exchanges.  After  1977  normal  growth  of 
demand  had  been  accelerated  by  the  open  economic 
policies  of  the  government  and  high  usage  of 
available     telephone     lines     contributed  to 


difficulties  in  completing  calls.  Towards  early 
'80s  digital  exchanges  of  the  types  ElO  (CIT 
Alcatel),  NEAX  (Japaneese)  were  introduced  to  the 
telecom  infrastructure  and  the  Colombo 
metropolitan  areas  were  getting  updated  with 
these  new  Exchanges.  As  at  today  85%  of  the 
total  telephones  (approximately  150,000)  are 
served  by  digital  exchanges  and  almost  island- 
wide  subscriber  trunk  dialing  facilities  are 
available.  With  regard  to  transmission  systems 
85%  are  based  on  terrestial  microwave  links  and 
PCM  systems  which  couple  four  ElO  exchanges,  ten 
NEAX  exchanges  and  five  DX200  (Nokia)  providing 
the  island-wide  network.  The  country  has  a  telex 
service  with  over  1,500  telexes,  faxes  and  a 
limited  amount  of  data  communications  links. 
Within  the  past  several  years  a  cellular 
telephone  service  was  established  to  service  the 
Colombo  metropolitan  area  and  the  suburbs. 

With  the  open  economic  policies  and  the 
government  placing  high  priority  on  export  led 
growth  it  has  realized  the  need  for  higher 
penetration  of  telephone  services  and  data 
communication.  In  July  1991  the  Department  of 
Telecommunications  was  converted  to  a  government 
corporation  -  Sri  Lanka  Telecom  (SLT)  with  a  view 
to  provide  better  service  and  to  increase  the 
penetration.  As  prior  to  1991  Sri  Lanka  had  no 
tolecommunication  regulations  as  the  service  was 
provided  by  a  government  department.  With  the 
formation  of  telecommunciation  authority  a 
separate  regulatory  body  was  also  formulated. 
With  the  formation  of  SLT  (where  entire  service 
responsibilities  of  former  Department  of 
Telecommunications  was  handed  over)  license 
issued  to  SLT  specified  the  ranges  of  authorized 
services  namely  telephone  service,  public 
telegraph  service,  telex  service,  data 
transmission,  maritime  mobile  service »  facsimile 
service,  international  television  transmission, 
international  photo  telegram  service,  voice  cast 
transmission,  IDS  (SATNET)  service  [low  volume 
data    transmission    using    very    small  aperture 
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satellite  terminals]  and  INMARSAT  service. 
However  services  such  as  pay  phones,  cellular 
service  and  data  transmission  etc  are  left  out  of 
the  license.  Presently  cellular  service  is 
provided  by  a  private  company  -  Celltel  Lanka  and 
for  data  services  two  private  sector  firms  namely 
Datanet  and  Electroteks  (Pvt)  Limited  are 
competing.  With  most  of  the  banks  establishing 
automatic  tellers  etc  and  lot  of  foreign 
investors  investing  in  Sri  Lankan  projects,  a 
heavy  demand  is  generated  for  data  communications 
services  in  the  country.  With  the  new  reforms, 
the  government  is  desirous  of  seeking 
participation  on  a  joint  venture  basis  with  Sri 
Lanka  Telecom  of  prospective  investors  / 
operators,  local  and  /  or  foreign  for 
accelerating  the  development  of  the 
telecommunication  network  to  meet  the  growing 
demand  for  telephone  services,  which  is  expected 
to  reach  500,000  /  750,000  in  1995.  To  reach 
these  higher  penetration  levels  the  relatively 
untried  strategy  of  Build,  Operate  ap.d  Transfer 
(BOT)  is  what  appears  to  be  the  government's  main 
strategy.  For  further  details  reader  may  refer 
to  reference  1. 


3.    NEED  FOR  RESEARCH  AND  DEVELOPMENT  ON  TELECOM 
PRODUCTS  AND  SYSTEMS 

In  developing  countries  such  as  Sri  Lanka  the 
reasons  for  low  telecom  penetration  may  be 
related  to  factors  such  as  need  for  large  capital 
funds,  inadequate  technical  know-how  related  to 
system  management  or  engineering  and  the  low 
capital  investment  on  R&D  etc.  If  the  needs  of 
developing  countries  are  carefully  analyzed  one 
could  certainly  see  that  demand  for  voice 
channels  is  the  primary  requirement  and  providing 
this  basic  service  need  be  done  at  an  extremely 
low  cost.  Most  telecom  vendors  price  their 
*  state  of  the  art*  products  and  systems  using 
multiplying  factors  with  base  costs  than  a 
percentage  profit  margin.  At  the  procurement 
stages  of  modern  telecom  systems  users  may  pay  a 
very  large  sum  of  mon^y  for  tne  most  modern 
telecom  engineering  techniques  be  trial led  by  the 
multinational  telecom  giants  using  large 
inf rastructural  and  expert  environments. 

However  demands  by  the  developing  countries  to 
increase  the  telecom  penetration  xay  not  need 
those  modern  systems  and  what  is  necessary  is 
that  more  basic  designs  which  could  be  purchased 
or  oven  developed  at  a  lower  cost  within  the 
developing  country  itself.  Most  electronic  / 
telecom  engineer inp  undergraduate  and  graduate 
programmes  in  developing  country  universities  are 
reasonably  advanced  enough  to  cater  for  the  needs 
of  basic  d<^sign  and  development  of  telecom 
sysLems.  M  the  costs  for  product  /  system 
development  R&l)  could  be  lowered  by  utilizing 
these  engineers  from  developing  countries  with 
some  assistance  from  tht*  relevant  telecom 
authorities  it  may  Iw*  a  definite  advantage  for 
tlie  telecom  authorities  in  providing  higher 
penetration  levels. 

4.    RELATED  PROJECTS 

While    telecom    reforms  w(?re  progressing    in  Sri 


Lanka  within  the  past  2-3  years,  the  Arthur  C. 
Clarke  Centre  (ACC)  was  awarded  with  few  R&D 
contracts  for  designing  and  developing  telecom 
products  and  systems  such  as  Single  Channel  Radio 
Systems,  Data  Multiplexers,  Pair  Gain  Systems  etc 
and  these  contracts  not  only  gave  the  opportunity 
for  the  R&D  team  to  gain  extremely  valuable 
research  and  development  experience  but  also 
challenged  the  team  to  solve  very  peculiar 
problems. 

The  generalized  experiences  and  related  issues 
discussed  in  this  paper  are  quite  closely  related 
to  work  carried  out  at  ACC  in  relation  to  the 
following  major  projects.  Most  projects  detailed 
under  the  next  few  paragraphs  are  either 
completed  or  presently  being  completed. 


4.1    10  CHANNEL  PCM  SYSTEMS 

In  Sri  Lanka,  telecom  authorities  receive  a  heavy 
critisism  from  the  *  waiting  list  public*  who  are 
forced  to  wait  from  few  months  to  few  years  to 
get  a  new  phone  connection,  primarily  due  to  the 
fact  that  old  outside  plants  are  quite  congested 
and  there  are  hardly  any  free  telephone  pairs 
from  Exchange  Main  Distribution  Frames  (MDF)  to 
subscriber  premises.  In  combating  this  problem 
telecom  authorities  have  started  installing  1+1 
carrier  systems  (commonly  known  in  Sri  Lanka  as 
'SPAY*  systems)  where  one  physical  pair  of  wires 
is  used  with  a  low  frequency  carrier  (24  KHz  /  48 
KHz)  to  achieve  a  pair  gain  of  2.  However  these 
units  which  were  mostly  imported  were  neither 
cheap  nor  reliable  and  the  compalints  from 
subscribers  were  quite  heavy. 

This  10  Channel  PCM  System  was  to  propose  a 
locally  designed,  tested  and  manufacturable 
system  to  achieve  a  pair  gain  of  5  adopting 
techniques  used  on  common  32  channel  PCM  systems. 
System  proposed  was  to  achieve  10  voice  channels 
using  two  physical  pairs  of  wires,  using  a 
digital  bit  stream  transmitted  at  704  kbps  over 
ordinary  pairs  of  wires  extending  up  to  few 
kilometres  from  the  nearest  Exchange.  Block 
diagram  of  the  system  is  shown  in  Figure  1.  For 
a  detailed  technical  description  reader  may  refer 
to  reference  2. 

Initial  version  was  totally  designed  using  CMOS 
integrated  circuits  with  a  view  to  keep  the  power 
consumption  at  a  low  level.  First  prototype  was 
a  quite  complex  system  with  about  15  individual 
PCB  modules.  In  order  to  achieve  more  compact 
packaging  the  circuit  modules  designed  with 
*5tandard  components  families  are  to  be  converted 
using  the  Programmable  Logic  Devices  (PLD)  etc. 

This  project  was  commenced  as  an  in-house  project 
of  the  Centre  with  the  need  and  demand  be 
justified  by  the  Sri  Lanka  Telecommunication 
Department.  As  there  was  no  external  funding 
available  for  the  project  it  was  carried  out  at  a 
slower  speed  with  two  engineers.  One  primary 
problem  faced  by  the  team  was  the  procurement  of 
specialized  telecom  components  from  foreign 
suppliers. 
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4.2    SWGLE  CHANNEL  RADIO  SYSTEMS 

Single  channel  radio  equipment  is  normally  used 
to  provide  telephone  facilities  to  remote 
subscribers  where  a  physical  pair  of  wires  is  not 
available  or  practicable.  In  effect  this 
equipment  replaces  a  pair  of  wires  laid  between 
the  subscriber  premises  and  the  Exchange. 

In  1988  Sri  Lanka  Telecommunication  Department 
(SLTD)  has  purchased  50  single  channel  radio 
equipment  from  a  company  in  USA  at  a  cost  of  US$ 
2,300/=  each.  However  it  was  revealed  later  that 
this  equipment  does  not  confirm  to  the 
specifications  as  required  by  SLTD.  Further  SLTD 
failed  to  commission  these  equipment  and  sought 
the  assistance  of  the  Arthur  C.  Clarke  Centre  to 
repair  these  equipment.  The  ACC  agreed  to 
investigate  and  subsequently  one  system  was 
brought  to  ACC  labs  for  inspection.  The  tests 
were  then  carried  out  at  the  Centre. 

Essentially  each  set  consists  of  two  systems 
namely  exchange  end  system  and  subscriber  end 
system.  Both  these  systems  incorporate  a  radio 
transceiver  and  a  telephone  interface  circuit. 
Radio  transceivers  operate  on  duplex  mode  in  VHF 
frequency  band  and  are  similar  in  both  systems 
but  the  interface  circuits  functionally  differ. 
It  was  found  that  these  interface  circuits  were 
not  specifically  designed  for  the  requirements  in 
Sri  Lanka.  Supplier  has  selected  few  PCBs 
developed  for  some  other  applications  and  has 
attempted  to  configure  the  requirement  utilizing 
circuit  blocks  available  on  these  PCBs,  It  was 
observed  that  due  to  this  *  adaptation*  of  various 
PCB  modules  used  for  other  systems  the  final 
interfaces  were  not  compatible  with  Sri  Lankan 
Exchanges.  Further  in  the  subscriber  end  system, 
the  logic  that  determines  the  subscriber  status 
was  not  designed  adhering  to  standard  digital 
design  practice  and  it  was  confirmed  that  this 
circuit  would  never  function  properly. 
Considering  the  above  it  was  decided  by  the 
project  staff  of  ACC  that  it  was  necessary  to 
redesign  the  telephone  interface  circuits.  Also 
it  was  observed  that  there  was  a  need  to  redesign 
even  the  power  supplies.  Basic  system  block 
diagram  is  shown  in  Figure  2  and  for  further 
technical  details  on  the  project  one  may  refer  to 
reference  3. 

Finally  SLTD  was  informed  that  it  is  not  possible 
to  repair  this  equipment  due  to  the  above 
mentioned  shortcomings  and  subsequently  SLTD 
agreed  to  consider  our  proposal  to  redesign  the 
equipment.  This  'design  modification'  project 
was  commenced  with  a  commitment  from  the  SLTD  for 
approximately  US$  17,000/=  for  modifying  50 
systems  which  includes  the  design  and  development 
costs  as  well  as  manufacturing  costs  of  the  new 
interfaces.  A  prototype  system  was  then  designed 
by  ACC  and  it  is  now  in  operation  between  the  ACC 
and  a  nearby  Exchange.  Presently  ACC  has  started 
assembling  the  final  interfaces  with  a  view  to 
deliver  50  numbers  of  these  modified  systems.  In 
this  particular  attempt  of  redesigning  the 
interfaces,  it  was  a  great  burden  on  the  R&D  team 
to  procure  specialized  telecom  components  from 
foreign  suppliers.  For  example  once  when  the 
Subscriber  Line  Interface  Circuits  (SLIC)  were 
configured  using  few  samples  of  (Motorola)  chips 


and  whcMi  the  field  trial  /  manufactur i nj»  sL;.k«.s 
commenced  it  was  observed  that  the  procurement  <.l 
100+  quantities  o\  the  same  compomMits  from 
component  retailers  (or  Motorola  aKcnis 
themselves)  wore  almost  an  impossible  task. 
However  project  managers  linally  succeeded 
procurinji  these  trom  a  Singapore  supplier.  This 
delayed  the  project  by  several  months.  Another 
problem  worth  highlight Ln^  here  is  thai  the 
reliability  problems  faced  at  field  trials  due  to 
poor  PCB  quality.  This  problem  was  ullimately 
cleared  by  rearranging  the  components  on  the  PCHs 
and  avoiding  close  tolerances  on  the  PCFi  track 
widths  and  spaces.  (However  the  problem  could 
have  been  avoided  totally  if  it  was  economical 
for  the  team  to  order  PCBs  from  a  foreign  PCB 
manufacturer.  Most  local  companies  who  are 
manufacturing  telecom  /  electronic  products  do 
not  have  PCB  manufacturing  plants  with  double 
sided  through  hole  facilities.) 


A.  3    DESIGN      OF     A     TDM     SYSTEM     FOR  TELEX 
MULTIPLEXING  BASED  ON  CCITT  RlOl 

Towards  first  quarter  of  1991  one  of  the 
successful  telecom  manufacturers  in  Sri  Lanka 
Electroteks  (Pvt)  Limited  reached  the  Arthur  C. 
Clarke  Centre  for  R&D  assistance  in  developing  a 
telex  mux  system  based  on  CCITT  specification 
RlOl/1988. 

This  system  presently  known  as  ETX-A8  is  a  A6 
channel  maximum  capacity  telex  multiplexer  system 
based  on  the  CCITT  recommendation  RlOl. 
According  to  CCITT  specifications  the  system  was 
to  multiplex  50  -  300  baud  telex  channels  and  to 
ultimately  transfer  the  multiplexed  bit  stream  on 
a  2. A  kbps  over  voice  grade  telephone  pairs  using 
industry  standard  modems  based  on  CCITT  V.26. 

The  system  block  diagram  is  shown  in  Figure  3. 
Main  blocks  include 

(a)  1  Transmitter  Board 

(b)  1  Receiver  Board 

(c)  6  Telex  Channel  Cards 

(d)  1  Modem  based  on  V.26  standard 

(e)  1  Personal  Computer  (via  RS232) 

The  system  was  designed  using  state  of  the  art 
components  from  fast  TTL  /  HCMOS  logic  families 
together  with  Programmable  Logic  Devices  from  the 
Generic  Array  Logic  (GAL)  families.  Further 
receive  module  is  based  on  an  industry  standard 
Microcontroller  Z8800  (Super  8)  from  Zilog 
Corporation.  Transmit         module  contains 

approximately  9  programmed  GAL  devices  together 
with  other  support  logic  chips.  Channel  cards  of 
the  system  contains  8  channels  per  module  and 
provide  total  electrical  isolation  from  the  line 
side  using  opto  isolator  devices.  The  system  is 
configured  in  an  Euro  Card  system  with  2A0  mm  x 
220  mm  PCBs.  For  the  purposes  of  local  and 
remote  programming  an  IBM  PC  AT  /  XT  or  a 
compatible  could  be  used. 

The  transmitter  board  which  contains  fast  TTL  / 
HCMOS  logic  and  several  customized  chips  is 
occupying  one  board  position  on  the  Euro  Card 
Cage.  This  board  in  one  direction  communicates 
with  the  Modem  forwarding  the  multiplexed  channel 
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data  and  clock  signals  while  receiving  the  telex 
characters  from  telex  channel  cards.  The 
transmission  board  communicates  with  the  receive 
board  via  the  processor  buses  of  the 
microprocessor  subsystem  on  the  receive  board. 

On  the  receive  board  the  microcontroller  runs  at 
a  clock  rate  of  10  MHz  derived  from  a  20  MHz 
crystal.  This  board  takes  care  of  the  function 
of  receiving  the  multiplexed  bit  stream  from  the 
Modem  (receive  channel  data),  demultiplexes  and 
writes  telex  characters  towards  the  telex  channel 
cards.  Further  the  receive  board  has  an  RS232 
connection  which  couples  the  system  to  an  IBM  PC 
or  compatible  for  the  remote  programming  and 
subscriber  channel  data  changes.  Receive  board 
constantly  communicates  with  the  transmit  module 
via  the  processor  buses. 

Tae  Modem  is  a  V.26  based  state  of  the  art  module 
which  is  used  to  transmit  multiplexed  telex  data 
on  the  voice  grade  line.  Channel  cards  are  6  in 
total  and  each  card  carries  hardware  to  couple  8 
telexes  with  necessary  line  isolation  and  signal 
conversion  and  conditioning  demanded  by  the 
receive  and  transmit  modules.  The  power  supply 
based  on  a  PWM  technique  provides  the  necessary 
power  rails  for  logic  and  telegraph  circuits. 
For  further  technical  details  please  refe:  to 
reference  4, 

The  design  team  was  responsible  for  the  design 
and  development  of  the  two  most  complex  modules 
of  the  system  namely  the  transmit  module  and  the 
receive  module  where  it  was  necessary  to  commence 
the  basic  design  work  from  hardware  concepts  to 
final  implementation  of  the  system  utilizing 
semicustom  components  mixed  with  standard 
component  families.  In  order  to  save  time  the 
team  decided  to  utilize  commercially  available 
Modems,  channel  cards  and  the  other  hardware 
already  utilized  by  the  client  -  Electroteks 
(Pvt)  Limited.  Design  staff  was  faced  with  usual 
learning  curve  problems  related  to  various 
sophisticated  engineering  software  packages  to 
programme  semicustom  chips  etc. 

This  project  is  now  being  commissioned  in  another 
Asian  country  where  the  client  of  the  ACC  has  won 
a  competitive  bid  for  supply,  installation  and 
commissioning  of  40  numbers  of  CTX-48  systems. 
Funds  needed  for  the  project  was  negotiated  and 
agreed  with  the  client  and  the  project  staff  was 
given  ihe  freedom  to  select  the  suitable 
technology.  This  gave  the  R&D  team  the 
opportunity  of  getting  more  advanced  design 
knowhow  whore  the  project  work  demanded  the  use 
of  several  modern  software  packages  for  design 
and  simulation  of  various  circuit  blocks. 
However  in  order  to  keep  the  overall  R&D  costs  at 
a  minimum*  (lesij;i^  and  development  tools  were 
selected  usinj>  careful  planning. 

'3.    GAINING     CONFIDENCE    ON    DESIGNING  TELECOM 
SYSTEMS 

Ono  key  point  worth  noting  in  this  art  iclo  is 
that  via  carrying  out  design  and  dc-elopmcnt 
related  to  above  projects  (and  other  related 
projects  too)  it  was  quite  possible  to  prove  that 
if     a    suitably    qualified    group    of  developing 


country  R&D  engineers  are  employed  and  given  the 
basic  design  tools  and  oth*^r  instrumentation,  the 
relevant  telecom  authorities  could  attempt  to 
design  and  manufacture  the  'less  sophisticated* 
system  components  which  are  needed  in  few  hundres 
or  thousands. 

Examples  of  such  systems  are 

(a)  Pair  Gain  Systems 

(b)  Power  Equipment  for  Exchanges 

(c)  Data  Multiplexers 

(d)  Single  Channel  Radio  Systems 

In  most  of  the  above  systems  the  necessary  number 
of  working  R&D  engineers  per  project  coald  vary 
from  one  to  several  and  hence  could  be  easily  co- 
ordianted  by  design  team  leaders  who  are  less 
experienced  with  the  design  and  development  of 
large  telecom  plants  (such  as  Digital  Exchanges, 
Datacom  Systems  etc). 

Further  with  the  systems  with  modest  levels  of 
technical  complexity  (where  overall  system  needs 
few  PCBs  only)  manufacturing  is  not  a  too  complex 
task  and  assembly,  testing  and  installation  could 
be  done  with  minimal  inf rastructural  expenses  for 
the  manufacturers. 


6.    LEVEL  OF  INVOLVEMENT  BY  TELECOM  AUTHORITIES 

Most  telecom  authorities  in  developing  countries 
negotiate  with  the  manufacturers  in  developed 
countries  for  staff  training  when  they  procure 
large  telecom  systems.  For  this  reason  these 
telecom  authorities  have  reasonably  trained 
engineers  for  installation,  commissioning  and 
maintaining  large  and  medium  size  telecom 
facilities.  Even  though  these  engineers  do  not 
get  an  opportunity  for  detailing  the  designs  or 
the  design  methodologies  used  to  develop  these 
systems  they  get  an  excellent  opportunity  to 
elaborate  on  systems  related  aspects  such  as 
relevant  international  standards,  systems 
configurations,  reliability  and  long  term 
management  etc.  If  these  engineers  could 
collaborate  with  small  R&D  teams  in  institutions 
in  developing  countries  where  electronic  / 
telecom  /  computer  hardware  design  experienced 
engineers  are  available,  design  of  telecom 
products  and  systems  to  suit  the  specialized 
needs  of  developing  countries  will  not  be 
difficult.  However  it  is  necessary  to  arrange 
suitable  mechanisms  for  constant  supervision, 
discussions  and  close  relationships  to  be 
maintained  between  these  groups  at  all  stages  of 
such  projects. 

For  example  such  close  relationships  may  help  the 
telecom  authorities  to  understand  the  peculiar 
technical  problems  faced  by  R&D  team  engineers 
which  relate  to  slipped  deadlines  etc.  Another 
example  may  be  the  demand  for  co-ordinated  field 
trials  before  the  prototype  designs  are  approved 
for  manufacturing. 

7.    DESIGNERS*  PROBLEMS  DURING  DEVELOPMENT  STAGES 

Some  peculiar  problems  faced  by  the  designers  in 
developing    country    R&D  institutions  may  be  not 
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similar  to  the  experiences  of  design  teams 
working  with  large  companies  in  developed 
countries.    The  following  may  be  few  examples. 

(a)  The  difficulties  in  getting  the  most  up  to 
date  information  on  electronic  components  or 
the  technology  updates. 

(b)  Communication  problems  with  developed 
country  component  suppliers  due  to  distances 
and  costs  involved. 

(c)  Difficulties  in  procuring  small  quantities 
of  specialized  telecom  chips  and  other 
hardware  components  for  prototype  building. 

(d)  Lack  of  sufficient  funds  for  procuring  R&D 
tools  with  the  'state  of  the  art*  tags 
attached  on  to  same. 

(e)  Lack  of  sufficient  hands-on  experience  or 
senior  staff  to  assist  design  teams  when 
they  face  ^practical*  difficulties  at  the 
product  development  stages. 

8.  MANUFACTURE  OF  PRODUCTS 

When  a  particular  product  development  is 
completed  or  field  trials  are  successful  and 
manufacturing  stages  commence,  teams  may  face 
different  problems  such  as  reliability, 
repeatability,  testing  etc. 

For  example,  when  a  prototype  PCB  is  necessary  at 
the  design  and  development  stage,  quality  is  not 
an  important  factor.  However  when  manufacturing 
commences  the  quality  and  reliability  are  most 
important  factors.  For  example,  sometimes 
developing  country  institutions  and  small 
corporations  may  not  own  proper  PCB  manufacturing 
facilities  with  multilayer  or  even  double  sided 
through  hole  types.  Then  it  may  be  necessary  to 
transfer  the  PCB  layout  to  foreign  manufacturers 
and  the  local  parties  may  have  to  face  deadline 
problems.  (For  a  peculiar  case  of  using  e-mail 
for  urgent  manufacture  of  some  PCBs  reader  may 
refer  to  reference  5.) 

Sometimes  when  the  product  is  nearing  the 
prototype  /  field  trial  stages  the  components 
used  may  become  obsolete  and  the  system 
manufacturer  may  face  the  demand  for  further 
design  changes  and  this  may  sometimes  lead  to 
very  unplesant  problems  related  to  delivery 
deadlines.  (For  example,  the  new  families  of 
components  needed  to  replace  the  obsolete  ones 
may  have  to  be  reimported.) 

9.  MANPOWER  PROBLEMS 

Based  on  the  experiences  gained  through  these 
projects  one  could  highlight  that  the  Dost 
peculiar  and  difficult  problems  to  solve  are  the 
manpower  related  problems.  Few  particular 
problems  worth  mentioning  are 

(a)  Offering  attractive  remuneration  packages 
for  qualified,  experienced  and  talented 
engineering  personnel. 
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(b)  Maintaining  ^ood  staff  morale  in  sui)poriinK 
the  projects. 

(c)  Provision  of  very  specialized  technical 
trainings  tor  sLat  f  who  arc  actively  enj^a^cd 
in  high  tech  related  projects. 

(d)  Clearing  various  procedure  related  prublems 
in  manning  day  to  day  activities. 

(e)  Loss  of  qualified  and  experienced 
engineering  manpower  to  greener  pastures 
within  the  country  or  abroad. 

With  regard  to  items  (a)  and  (b)  it  is  worth 
mentioning  that  when  R&D  work  need  be  progressed 
in  environments  governed  by  various  financial 
restrictions  as  well  as  procedural  barriers  it  is 
extremely  difficult  to  keep  a  high  morale  and  a 
team  spirit  in  the  interest  of  ultimate  project 
targets.  For  example,  our  experiences  within  the 
past  several  years  show  that  most  qualified  and 
development  oriented  electronic  engineers  always 
demand  higher  remuneration  packages  (compared  to 
the  remuneration  packages  which  could  be  given 
within  procedural         and  institutional 

restrictions).  One  possible  solution  to  overcome 
this  problem  is  to  introduce  incentive  schemes 
where  project  funds  could  be  utilized  to  provide 
additional  remuneration. 

Another  severe  problem  faced  by  the  research  team 
at  ACC  is  that  experienced  and  qualified 
technical  staff  are  'brain-drained'  towards 
developed  countries  or  oil  rich  middle  east 
countries  during  the  middle  of  the  projects. 
This  really  creates  very  difficult  situations  for 
team  leaders  who  are  pressurized  by  the  clients 
in  relation  to  deadlines. 


10.  ACHIEVEMErn^ 

With  the  experiences  gained  by  the  design  team  it 
is  clearly  evident  that  following  clear 
objectives  can  be  achieved  as  major  success 
factors. 

(a)  Reduce    the    cost  of    telecom    products  and 
systems. 

(b)  Guarantee       the       final      operation  and 
compatibility  with  existing  systems. 

Cost  of  a  telecom  product  designed  locally  could 
be  very  much  lower  compared  to  an  imported 
product  from  a  developed  country  where 
development  /  R&D  labour  costs  are  comparatively 
higher.  Further  the  large  corporations  and  their 
corporate  expenses  are  highly  reflected  on  the 
products  and  systems  they  sell.  Thi^  is  a 
definite  reason  why  a  developing  country  should 
concentrate  on  making  use  of  their  R&D 
institutions  with  a  view  to  utilize  their  limited 
financial  resources  (sometimes  borrowed  or 
received  as  a  grant  for  inf rastructural 
developments)  for  achieving  more  systems  for  less 
amount  of  money. 

When  the  product  is  developed  in  the  user 
environment  or  close  to  user  environment  itself 
the    compatibility  and  operational  reliability  is 


870 


always  guaranteed.  This  is  a  definite  plus 
factor  for  telecom  authorities  to  consider 
developing  a  certain  amount  of  telecom 
accessories  and  subsystems. 


U .  CONCLUSION 

The  experiences  gained  by  the  ACC  team  who  were 
working  closely  with  the  telecom  industry  in  Sri 
Lanka  clearly  showed  that  there  is  a  very  high 
potential  for  the  use  of  local  R&D  talents  as  an 
effective  measure  for  lowering  the  demand  for 
capital  funds  for  telecom  systems  as  well  as 
assisting  local  industrialists  who  are  willing  to 
manufacture  and  supply  telecom  systems  and 
subsystems  for  local  telecom  authorities.  If 
means  and  measures  are  identified  to  overcome 
various  problems  related  to  R&D»  there  is  no 
doubt  that  developing  countries  could  become 
self-reliant  in  manufacturing  a  substantial 
percentage  of  their  telecom  systems  demanded. 
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The  Political  Economy  of  Deregulating  Telecommunications 
in  HoKg  Kong 

Paul  S.  N.  Lee,  Ph.D. 
Department  of  Journalism  &  Communication 
Chinese  University  of  Hong  Kong 
Hong  Kong 


The  deregulation  of  telecom  services  in  Hong  Kong  reached  a  point  of 
ending  the  Hong  Kong  Telephone  Company's  monopoly  in  local  voice 
communication  in  1995.  Nearly  six  years  have  passed  since  the  first 
proposal  for  a  second  telecom  network  was  submitted.  In  these  six  years,  the 
alignment  of  different  business  interests  and  political  forces  affected  the 
development  of  the  second  telecom  network.  After  1990,  the  control  of  the 
development  has  fallen  into  the  hands  of  China.  The  most  likely  winner  of 
the  second  network  in  Hong  Kong  will  be  one  which  ensures  secure  control 
of  China  in  its  operation.  Minority  foreign  partners  with  telecom  expertise 
to  offer  would  also  be  included  in  the  play.  The  existing  telecom  player  wil! 
be  put  at  a  disadvantaged  position  if  the  new  network  is  not  operated  in  a 
business-like  manner. 


1.  Abstract 


Hong  Kong  people  is  an 
information-conscious  species  as 
evidenced  by  the  high  penetration 
rate  of  radio  paging  services  and 
the  rapid  growth  of  facsimile.  By 
December  1991,  877,000  pagers 
were  licensed  in  Hong  Kong;  1  out 
of  6.6  people  was  using  a  pager. 
This  figure  puts  Hong  Kong  at  the 
top  of  the  list  of  radio  paging 
penetration  in  the  world.'  The 
growth  of  fax  lines  in  the  past 
decade  was  also  amazing.  In  1984, 
there  were  only  1,024  fax  lines;  by 

March  1992,  the  number  was 
increased  to  146,116,  with  an 
average  growth  of  1,771%  per  year. 
As  of  September  1992,  out  of  100 
telephone  lines,  17  were  fax  lines. 
This  fax  density  is  second  highest 
in  the  world,  only  after  Japan 


2.  INTRODUCTION 


which  has  26  fax  lines  out  of  100.' 
Today,  Hong  Kong  has  more  than 
3.5  million  telephones  in  service, 
with  61  telephones  per  100 
population.^ 


The  growth  of  mobile  telephone 
services  is  also  tremendous.  In 
mid -1992,  there  were  about  200,000 
subscribers  of  cellular  phone 
services,  reaching  the  point  of 
saturation.  It  represented  an 
increase  of  40%  from  last  year. 
The  Hong  Kong  government  had 
to  issue  five  licenses  in  July  1992 
for  digital  mobile  telephone 
services  in  addition  to  the  old 
analog  cellular  services.  Two 
licenses  will  use  the  American 
AMPS  standard  while  three  will 
use  the  European  GSM.  This  is  to 
maximi/c  the  capacity  of  the 
services.^ 
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A  year  ago,  the  government 
already  issued  four  licenses  for 
CT2  (Cordless  Telephone  2) 
services.  These  services  have  been 
available  since  the  end  of  1992. 
More  people  in  Hong  Kong  are 
using  data  communication  as  well. 
In  1991,  the  connections  to  Hong 
Kong  Telecom's  switched  services 
grew  by  18%  and  non-switched 
services  by  24%.^ 

3.  DEREGULATING 
TELECOM  NETWORK 

In  face  of  the  surging  demands  for 
modern  telecommunication 
facilities,  the  Hong  Kong 
government,  after  dragging  their 
feet  for  years,  finally  made  up  her 
mind  in  May  1992  to  open  up  the 
local  telecom  market  for  full 
competition  by  1995  when  the 
exclusive  franchise  of  Hong  Kong 
Telephone  Company,  a  subsidiary 
of  Hong  Kong  Telecom,  in  voice 
communication  expires.  In 
September  1992,  the  government 
called  for  bids  for  the  second 
telecommunication  network  which 
can  provide  non-exclusive  data  and 
fax  services  before  June  30,  1995 
and  voice  services  after  that  date. 
The  license  holder  can  also 
connect  to  Hong  Kong  Telecom's 
international  network,  sharing  the 
revenues  of  international  calls  with 
Hong  Kong  Telecom  which  still 
has  monopoly  in  international 
telephone  and  data  services  until 
2006. 

This  last  provision  for  connecting 
with  Hong  Kong  Telecom's 
international  network  and  sharing 
the  revenues  is  very  important.  It 
makes  the  construction  of  a  second 
network  in  Hong  Kong  financially 
viable.  In  their  first  study  on  the 
telecom  industry  of  Hong  Kong, 


the  Booz  Allen  and  Hamilton  had 
the  following  comment: 

"It  is  only  if  international 
competition  is  permitted  in 
due  course  that  we  can 
conclude  with  confidence 
that  network  construction  of 
a  second  telecommunication 
network  is  desirable"^ 

The  hesitation  of  government  in 
terminating  the  voice  monopoly  of 
the  Hong  Kong  Telephone 
Company  before  was  one  factor 
contributing  to  the  demise  of  the 
cable  project  in  1990.  Without  a 
promise  of  revenues  from 
international  calls,  the 
commitment  of  HK$7  billion  in 
constructing  an  optical  fibre 
network  merely  for  cable  television 
and  data  services  could  hardly  be 
justified. 

Now  a  second  telecom  network  is 
on  the  agenda.  The  forces  at  work 
behind  the  deregulation  of 
telecommunication  network  is 
worthy  of  study.  Because  of  the 
delay  in  decision,  an  alternative 
network  for  competition  has  been 
shelved  for  more  than  five  years 
and  the  cable  television  project 
was  almost  abandoned  for  good. 

4.  FORCES  AT  PLAY 

To  understand  the  political 
economy  of  deregulating  telecom 
network  in  Hong  Kong,  we  have  to 
identify  the  major  players  first. 
The  players  can  be  identified  in 
terms  of  capital  ownership.  The 
construction  of  a  second  telecom 
network  requires  a  huge  amount  of 
investment.  Without  adequate 
capital,  no  company  can  compete 
with  the  dominant  incumbent 
operator  -  Hong  Kong  Telecom, 
The     identification     of  capital 
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interests  in  deregulation  helps  us 
to  analyze  the  complexity  in  the 
deregulating  process.  The 
ownership  of  capital  indicates  the 
interests  represented  by  the 
capital. 

There  are  six  major  types  of 
capital  interests  in  Hong  Kong. 
They  are  British,  local-Chinese, 
PRC-Chinese  (People's  Republic  of 
China),  Taiwan,  American  and 
Japanese.  Among  them,  the  most 
important  are  the  British,  local- 
Chinese  and  PRC-Chinese  capital. 

By  the  end  of  June  1992,  the  total 
value  of  the  companies  in  the 
Hong  Kong  Stock  Exchange 
Market  was  HK$1,389  billion.  Ten 
big  families  accounted  for  53%  of 
the  total  values.  Among  them,  the 
Keswick  (Jardine  Matheson), 
Swire  (Swire-Cathay  Pacific 
Group)  and  Kardoorie  (China 
Light-HK  Hotel  Group)  Family 
were  British  while  the  rest  were 
local-Chinese.' 

Apart  from  these  family  holdings, 
the  Hong  Kong  Telecom,  Hong 
Kong  &  Shanghai  Banking 
Corporation  and  Hang  Seng  Bank 
(a  subsidiary  of  HK  &  Shanghai 
Bank)  accounted  for  another  18% 
of  the  total  market  values  of  the 
stocks.^  In  other  words,  over  70% 
of  the  capital  market  and  business 
activities  were  controlled  by  12 
groups  (as  Hang  Seng  was 
controlled  by  Hong  Kong  Bank). 
The  remaining  30%  values  of  the 
stocks  were  shared  by  more  than 
300  companies  listed  on  the 
market.  From  this  we  can  see  that 
the  capital  in  Hong  Kong  is  highly 
concentrated. 
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4.1  British  Capital 

Before  1980s,  the  British  capital 
was  dominant  in  Hong  Kong.  In 
the  late  70s  and  80s,  however,  the 

British  capital  was  challenged  and 
out-shone  by  the  emerging  local 
Chinese.  At  present,  the  most 
important  British  corporations  in 
Hong  Kong  are  Hong  Kong  and 
Shanghai  Banking  Corporation, 
Hong  Kong  Telecom,  Jardine 
Matheson,  Swire  and  China  Light. 

The  Hong  Kong  and  Shanghai 
Banking  Corporation  has 
overtaken  Hong  Kong  Telecom  as 
the  company  with  the  highest 
market  value  in  the  stock  market 
since  its  merger  with  the  Midland 
Bank  of  the  United  Kingdom  in 
mid-1992.  Hong  Kong  Telecom  is  a 
subsidiary  of  the  Cable  and 
Wireless,  Pic.  of  Britain.  Its  values 
in  the  market  has  declined  in  face 
of  the  ending  of  monopoly  in  the 
local  market  in  1995.  China  Light, 
Jardine  and  Swire  were  still  on  the 
top  ten  or  top  fifteen  list  in  the 
stock  market  in  1992. 


4.2  Local-Chinese  Capital 

The  influence  of  local-Chinese 
capital  was  achieved  in  the  70s 
and  80s  out  of  the  boom  of  local 
property  market.  The  most 
influential  ones  in  the  90s  are  Li 
Ka-shing's  Cheung  Kong  group. 
Sir  Yue-kong  Pao's  Wharf  group, 
Kwok's  Sun  Hung  Kai  Properties 
group  and  Lee's  Hang  Lung 
Properties  group.  By  the  end  of 
June  1992,  Li  Ka-shing's  group 
which  included  the  Cheung  Kong 
(Holdings)  and  Hutchison 
Whampoa  Ltd.  valued  at  HK$165 


billion,  accounting  for  12%  of  the 
total  market  values  of  the  stocks 
in  Hong  Kong,  ranking  at  the  top 
of  the  top  ten  families  list.In  the 
same  period,  the  Wharf  group 
ranked  fourth  only  after  Li's, 
Keswick's  and  Swire's,  accounting 
for  5%  of  the  total  market  values 
of  all  listed  companies.^ 


43  PRC-Chinese  Capital 

China  has  invested  heavily  in 
Hong  Kong  particularly  since 
1978J^  The  most  important 
companies  with  PRC-Chinese 
capital  are  the  China  Banking 
group,  China  Resources  and  China 
International  Trust  and 
Investment  Corporation  (CITIC). 
The  last  one  is  a  major  investment 
arm  of  China  in  Hon^  Kong,  It  is 
the  company  which  bought  20% 
shares  of  the  Hong  Kong  Telecom 
in  1989,  becoming  the  second 
largest  shareholder,  only  after  the 
Cable  and  Wireless  which  owned 
58.5%  of  Hong  Kong  Telecom. 

It  was  estimated  that  by  1988,  the 
total  capital  investment  of  PRC  in 
Hong    Kong    already  reached 
HK$60    billion."       The  heavy 
investment  of  China  in  Hong  Kong 
can  also  be  seen  in  the  value  of 
her  most  important  listed  company 
in  the  Hong  Kong  Stock  Exchange 
-  CITiC  Pacific.  The  total  value  of 
this    corporation    in    the  stock 
market     was     HK$17  billion, 
accounting  for  1.2%  of  the  total 
\aliies  of  the  market  in  June  1992. 
In  terms  of  ranking,  it  was  on  the 
top   nfteen   list/'      Many  PRC 
companies  in  Hong  Kong  are  not 
listed    in    the    stock  exchange 
market.  1  he  actual  amount  of  PRC 
capital   in  Hong   Kong  is  thus 
difficult  to  estimate. 
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4.4.  Other  Capital 

The  other  sources  of  capital  in 
Hong  Kong  include  the  American, 
Japanese,  Taiwan,  Southeast  Asian 
and  Australian.  It  was  estimated 
that  up  to  early  1990,  the  total 
U.S.  investment  in  Hong  Kong  was 
about  HK$48  billion,  the  Japanese 
was  a  little  more  than  $48  billion 
and  Taiwan  was  about  $16  billion. 
In  the  years  between  1986  and 
1988,  the  Southeast  Asian  capital 
increased  to  HK$22.14  billion  and 
that  of  Australian  was  $12.46 
billion.^^ 

Among  all  these  capital,  only  the 
British,  local-Chinese,  PRC- 
Chinese  and  the  U.S.  were 
interested  in  telecom  business  in 
the  1980s  and  early  90s. 


5.      PARTIES   INVOLVED  IN 
SECOND  NETWORK 

5,1  First  Stage  (1986-88) 

Those  who  were  initially  interested 
in  a  second  telecommunication 
network  in  Hong  Kong  were  a  local 
company  and  a  British  company. 
The  hiring  of  the  Booz  Allen  and 
Hamilton  (BAH)  to  study  the 
telecommunication  development  in 
Hong  Kong  in  1987  was  started 
with  the  government's  invitation  of 
expression  of  interest  in  the 
provision  of  a  territory-wide  cable 
television  service.  The  government 
received  substantial  submissions 
from  two  companies:  the  Cable 
Television  Hong  Kong  Ltd  (CTHK) 
and  the  Hutchison  CableVision 
Ltd.  (HCV).  The  former  was  a 
subsidiary  of  Hong  Kong  Telecom. 
It  proposed  the  use  of  a  cable 
television  network  to  be 
constructed  by  the  main  existing 


local  telecommunications  service 
provider,  the  Hong  Kong 
Telephone  Company  (HKT).  The 
HCV,  on  the  other  hand,  proposed 
the  construction  of  a  cable 
television  network  independent  of 
HKT's  facilities.  And  this  new 
network  could  subsequently  be 
used  tc  provide  telecom  services  in 
competition  to  HKT.  These 
proposals  raised  serious  issues  of 
telecom  policy.  As  the  BAH  Report 
remarks. 

The  HVC  proposal  would 
bring  into  being  a  second, 
competing, 
telecommunicationsnetwork, 
while  the  CTHK  proposal 
would  result  in  a 
continuation  of  the  existing 
telecommunications 
monopoly."^** 

The  issues  involved  in  the 
construction  of  a  second  telecom 
network  prompted  the  government 
to  initiate  a  study  on  the  telecom 
development  in  Hong  Kong  by  the 
Booz  Allen  &  Hamilton 
consultancy  company* 

Apparently,  the  government  by 
that  time  had  no  policy  on  the 
opening  up  of  local 
telecommunication  market  for  full 
competition.  This  is  evidenced  by 
the  fact  that  the  government  did 
not  limit  the  ownership  of  the  new 
cable  company  by  the  existing 
network  to  15%  until  1988  when 
the  BAH  recommended  to  break 
the  existing  telecom  monopoly.  The 
Hong  Kong  Telecom  had  to 
disband  its  cable  company 
(CTHK)  after  setting  it  up  for 
nearly  two  years. 

The  HutchVision  was  the  potential 
winner  once  the  government  made 
the  decision  to  have  a  second 
network  for  the  transmission  for 


cable  television  and  the  CTHK 
withdrew  from  the  play.  The  HVC 
had  a  stronj;  hacking  from  the 
British  Telecom  pic  (BT)  in  the 
U.K.  which  had  40%  shares  of  the 
HCV. 

The  British  Telecom  is  the 
dominant  telecom  service  provider 
in  the  U.K.  Since  1984  it  has  to 
compete  with  a  second  network 
operated  by  the  Mercury  which  is 
owned  by  the  Cable  &  Wireless 
pic.  In  other  words,  the  Cable  & 
Wireless  is  the  second  telecom 
network  operator  in  the  U.K.  while 
maintaining  an  unchallenged 
monopoly  in  Hong  Kong.  The 
coincidence  of  BT's  alignment  with 
Hutchison  Whampoa  Ltd.  in 
challenging  Cable  &  Wireless's 
subsidiary  -  Hong  Kong  Telecom's 
monopoly  can  be  construed  to  be  a 
spillover  of  deregulation  from  the 
U.K.  to  her  colony  -  Hong  Kong. 
Yet  all  these  happened  before  the 
Tiananmen  Massacre  in  1989. 


5.2  Second   Stage  (1988- 

90) 

Two  months  after  the  Tiananmen 
Massacre,  the  HutchVision  had  to 
make  a  decision  whether  or  not  to 
commit  more  than  HK$5  billion  in 
constructing  an  optical  fibre 
network  which  would  make  a  profit 
only  after  1997.  Hutchison's 
confidence  in  Hong  Kong  by  that 
time  was  apparently  shaken  and 
refused  to  increase  further  capital 
commitment  in  the  last  minute. 
And  the  bid  of  the  Cable  Project 
was  won  by  the  Hong  Kong  Cable 
Communication  (HKCC)  which 
had  the  Wharf  group  as  the 
largest  shareholder,  with  the  U.S. 
West  and  other  three  local  and 
foreign  companies  as  minor 
partners.  The  HKCC  agreed  to 
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nearly  every  term  stipulated  by  the 
Hong  Kong  government. 

Hence  at  the  second  stage,  the 
British  players,  the  Cable  & 
Wireless  and  the  British  Telecom, 
were  all  out.  Now  it  was  the 
American  and  local-Chinese 
capital  involved  in  the  construction 
of  the  second  telecom  network. 

But  the  HKCC  in  retrospect  did 
not  seem  to  have  prepared 
themselves  well  and  the  project 
was  delayed  more  than  a  year  after 
the  license  was  awarded  in  1989. 
While  little  progress  was  made,  the 
AsiaSat  I  was  launched  in  mid- 
1990  and  the  Hutchison  group, 
one-third  of  AsiaSat's  shareholder, 
quickly  applied  for  uplink  and 
downlink  licenses  for  satellite 
television. 

This  provoked  strong  opposition 
from  the  HKCC  which  claimed  to 
have  been  promised  by  the 
government  of  monopoly  in 
providing  television  services  other 
than  those  provided  by  the  two 
existing  operators.  Meanwhile,  the 
shareholders  of  the  HKCC  shared 
different  views  and  had  serious 
conflicts  among  themselves. 
Finally,  after  the  government 
announced  the  deregulation  of 
satellite  television  in  Hong  Kong 
with  restriction  on  subscription 
and  use  of  Cantonese 
programming,  the  HKCC  quitted 
the  project  in  November  1990.  At 
the  end  of  this  stage,  the  U.S. 
capital  withdrew  from  the  second 
telecom  network. 

Apart  from  internal  strife  and  the 
possible  threat  of  competition  from 
satellite  television,  the  government 
indecision  in  allowing  the  second 
network  to  comi)ete  in  local  voice 
service  after  1995  was  also  a 
reason  for  the  failure  of  the  cable 
project  in  1990. 


At  the  second  stage,  we  can  see 
that  the  Hutchison  company  this 
time  re-aligned  with  the  Hong 
Kong  Telecom  in  discouraging  the 
set-up  of  a  second  telecom  network 
and  cable  television,  consciously  or 
unconsciously.  The  AsiaSat  I  was 
owned  one-third  respectively  by 
Hutchison,  Cable  &  Wireless  and 
CITIC.  It  is  an  alignment  of 
British,  local-Chinese  and  PRC- 
Chinese  capital. 

At  the  second  stage,  the  attitude  of 
PRC-Chinese  capital  is  ambiguous. 
In  1990  the  CITIC  already  became 
the  second  largest  shareholder  of 
Hong  Kong  Telecom  which  has  the 
monopoly  of  local  voice 
communication.  Business-wise,  the 
CITIC  should  not  be  willing  to  see 
competition  from  the  second 
network  which  will  cut  the  profits 
of  Hong  Kong  Telecom.  On  the 
other  hand,  the  Chinese 
authorities  have  strong  reason  to 
be  concerned  about  the  control  of 
the  only  telecom  network  in  Hong 
Kong  by  a  British  company  -  the 
Cable  &  Wireless. 

To  "nationalize"  the  existing 
network  by  buying  out  all  the 
shares  from  the  Cable  &  Wireless 
would  be  a  clumsy  political  move 
since  Cable  &  Wireless  can 
provide  valuable  technological 
expertise  and  management 
experience  to  China  on  the  one 
hand,  the  business  confidence  in 
Hong  Kong  would  be  hit  badly  on 
the  other.  Moreover,  the  Hong 
Kong  Telecom  has  forged  very 
good  links  with  China  in  telecom 
development  over  the  years, 
especially  in  the  Guangdong 
Province.  Strategically,  the  opening 
up  of  a  second  telecom  network 
under  PRC^s  control  is  an  option 
to  reduce  the  dominance  of  Cable 
&  Wireless  in  Hong  Kong's 
telecom  activities. 
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During  the  second  stage,  however, 
the  Chinese  authorities  did  not 
seem  to  have  a  firm  position  on 
the  set-up  of  a  second  telecom 
network  or  not.  It  was  only 
reported  that  the  CITIC  had  an 
agreement  with  the  Hong  Kong 
Government  in  maintaining  the 
Hong  Kong  Telecom's  monopoly 
before  1997.'-^  But  neither  party 
has  ever  confirmed  openly  that 
they  had  such  an  agreement. 

53  Third  Stage  (1990-92) 

After  the  HKCC  disbanded  in 
1990,  the  policy  on  cable  television 
and  the  second  telecom  network 
dragged  on.  To  many  people's 
surprise,  the  Wharf  lined  up  with 
Nynexand  continued  to  pursue  the 
cable  television  project.  This  time 
Wharf  was  the  dominant 
shareholder  of  the  new  company 
Wharf  Cable.  During  the  period 
between  1990  and  1992,  the 
government  was  hard  pressed  by 
the  Hutchison  group  to  relax  the 
restrictions  on  the  satellite 
television  in  Hong  Kong.  A  tug  of 
war  was  developed  among  the 
Television  Broadcast  Ltd.  which  is 
the  existing  dominant  wireless 
television,  the  Hutchison^s  STAR 
TV  and  Wharfs  new  cable  project. 

Finally,  in  June  1992,  the 
government  opted  for  the  issue  of 
a  subscription  television  license 
with  exclusivity  for  the  first  three 
years.  Preference  was  stated  to  be 
cable  technology.  STAR  TV  was 
allowed  to  charge  subscription  fees 
via  the  new  subscription  TV 
licensee  and  Cantonese 
programming  will  be  allowed  after 
the  exclusivity  period  of  the 
subscription  television.^^' 
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At  about  the  same  time  when  the 
decision  on  subscription  television 
was  made,  the  decision  for  setting 
lip  a  second  network  was 
announced.  This  decision  on 
opening  up  the  local  telecom 
market  for  full  competition  after 
1995  obviously  boosted  the 
confidence  of  the  Wharf  in  using 
optical  fibre  for  transmission  of 
cable  television. 

Since  the  government  did  not  tie 
the  cable  TV  license  together  with 
that  of  second  telecom  network 
this  time,  it  would  be  pointless  for 
those  who  are  interested  only  in 
telecom  to  bid  for  the  cable  TV 
license,  although  this  may  increase 
the  weight  in  bidding  for  the 
second  telecom  network.  Not  many 
potential  second  telecom  network 
operators  were  well  prepared  for 
cable  television  except  the 
Hutchison  group  which  had 
previous  experience.  For  unknown 
reason,  however,  the  Hutchison 
group  gave  up  the  bid  for  the  cable 
television  in  the  last  minute.  And 
there  was  finally  only  one  bidder 
for  the  cable  TV  license  -  the 
Wharf  Cable. 

At  the  time  of  writing,  the  deadline 
(February  1,  1993)  for  the  bid  of 
the  second  telecom  network  has 
not  come  yet,  the  number  of 
bidders  is  still  unknown.  From  the 
press,  we  know  that  the  following 
parties  are  interested:  Wharf, 
Hutchison,  Taiwan  Pacific  Cable, 
ClTlC  Pacific,  British  Telecom, 
Nynex,  Rogers  Cantel,  OTC  and 
Alcatel.^'  The  AT&T  was 
originally  reported  as  interested 
but  denied  such  a  report  in  late 
October  I992.''  It  is  often  the 
case  no  one  really  knows  who  will 
be  the  bidders  until  the  last 
minute. 


The  announcement  of  the  bid  for  a 
second  telecom  network  could  be 
taken  as  a  "go-ahead"  sign  given 
not    only   by   the   Hong  Kong 
government,  but  also  by  the  PRC. 
At  the  end  of  1990  when  a  row 
developed    between    China  and 
Britain  over  the  expenditure  on 
the   plan  for  a  new  port  and 
airport,  the  Chinese  government 
made  it  clearly  that  all  Hong  Kong 
affairs  and  iiifrastructural  projects 
crossing  1997  must  consult  China. 
In  fact  many  people  attributed  the 
delayed  decision  on  the  second 
telecom  network  to  the  need  of 
obtaining  the  blessing  of  China. 
After  the  announcement  of  the 
decision  on  the  second  telecom 
network,  no  objection  was  heard 
from     China.     Obviously,  the 
decision  for  the  cable  television 
project     and     second  telecom 
network     already     got  the 
"understanding"  of  China. 

Whether  or  not  the  latest  row 
developed  between  China  and  the 
United  Kingdom  over  the 
democratization  of  Hong  Kong  will 
change  the  attitude  of  China  on 
the  second  telecom  network  is 
unknown.  Up  to  the  end  of  1992, 
China  had  not  made  the  second 
network  an  issue  though  it  picked 
up  the  contract  of  a  new  container 
port  as  the  bullet  tiring  at  the 
I  nited  Kiiijidom. 

6.      TIIK     ALICNMENT  OF 
INIKKKSTS 

It  is  still  unknown  who  will  bid  for 
the  second  telecom  network,  from 
(he  exiting  alignment  of  different 
interests  in  other  telecom  services 
in  llong  Kong,  however,  we  will 
still  be  able  to  get  S(mie  ideas 
about  the  politico-economic 
groupings  in  telecom  in  future. 


The  alignment  of  interests  can  be 
seen  most  obviously  in  the  mobile 
telephone  services. 

in   the   bid   for  digital  mobile 
telephone  services  in  mid-1992, 
four  local  winners  were  Wharf, 
Sun  Hung  Kai,  CITIC  Pacific  and 
Chevalier.  All  of  them  lined  up 
with  foreign  telecom  operators. 
The  Wharf  lined  up  with  the 
Nynex  (U.S.);  Sun  Hung  Kai  with 
MacCaw  (U.S.)  and  Tong  Qiang 
(subsidiary  of  China  Ministry  of 
Post  and  Telecom  in  Hong  Kong); 
CITIC  Pacific  with  NTT  (Japan) 
and     Chevalier     with  OTC 
(Australia). 

Hutchison  is  the  most  active  local 
company  in  telecommunication.  It 
has  developed  into  a  multinational 
corporation  since  the  1980s.  In 
telecommunication,  it  has  interests 
in  the  U.K,  Australia,  Korea, 
China  in  addition  to  Hong  Kong. 
In  Hong  Kong,  it  lined  up  with 
Motorola  in  providing  mobile 
telephone  services,  and  with  AT&T 
in  VANS  (Value-Added  Network 
Services).  In  Canton,  Hutchison 
worked  with  a  local  company  to 
operate  paging.  Li  Ka-shing 
himself  is  on  good  terms  with  the 
senior  Chinese  leadership. 

The  Wharf,  a  main  local 
competitor  of  Hutchison  in  telecom 
as  well  as  in  other  businesses,  is 
not  slow  in  building  up  its  China 
connection.  Although  the 
alignment  with  PRC  capital  in 
telecom  is  not  obvious  yet,  it  has 
actively  sought  links  with  PRC 
capital.  The  most  ambitious 
project  is  the  containerization  of 
Central  Chinas'  port  of  W^ihan, 
which  will  provide  dynamic  growth 
for  the  trade  within  and  without 
China. 

It  should  be  noted  that  Hong  Kong 
Telecom     has     intensified  its 
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cooperation  with  China  in  recent 
years.  In  1990  it  agreed  to  train 
the  telecommunication  workers  in 
China  for  a  period  of  three  years. 
In  November  1992,  it  set  up  its 
first  office  in  Beijing.  Up  to  1990, 
the  Hong  Kong  Telecom  had 
transferred  over  520,000  exchange 
lines  to  China^*^  and  a  second 
fibre  optic  cable  between  Hong 
Kong  and  Shenzhen  was 
constructed  and  put  into  use  in 
early  1991. 


7.  IMPLICATIONS 

In  these  6  years  of  deregulation  of 
telecom  services  and  setting  up  a 
second  network,  we  can  see  that 
the  initial  move  was  made  by  the 
local-Chinese  capital  together  with 
the  British  under  the  trend  of 
deregulation  in  the  U.K.  and  the 
world.  At  the  outset,  the  Hong 
Kong  government  took  control  of 
the  development.  But  the 
development  of  events  quickly 
turned  the  control  away  from  the 
Hong  Kong  government. 

The  Hong  Kong  government  lost  a 
chance  in  keeping  the  initiatives  in 
1989-90.  When  it  awarded  the 
license  for  the  second  telecom 
network,  it  limited  its  service  only 
to  the  non-franchised  telecom 
services  and  refused  to  make  any 
commitment  as  regards  the  ending 
of  Hong  Kong  Telecom's  monopoly 
in  telephone  and  international 
data  services.  This  indecision 
made  the  investment  in  the  second 
telecom  network  highly  risky, 
contributing  partly  to  the 
withdrawal  of  Hutchison  group  in 
the  first  place  and  the  demise  of 
HKCC  in  the  second.  Once  the 
time  was  lost,  it  was  lost  forever. 


Since  1990,  China  has  started  to 
tighten  its  grips  on  Hong  Kong, 
probably  duo  to  her  unpleasant 
experience  with  Hong  Kong  in  the 
democratic  movement  of  1989. 
After  1990  when  the  communists 
stood  on  their  feet  ajiiiiii  after  the 
crackdown  of  the  students,  China 
started  to  intervene  ali-out  into 
Hong  Kong's  affairs.  There  was 
probably  a  shift  of  her  Hong  Kong 
policy  after  1989. 

The  political  situation  in  China 
and  Hong  Kong  overtook  the 
worldwide  deregulatory  trend  in 
shaping  the  development  of 
telecom  in  Hong  Kong.  Without 
Tiananmen  Massacre  in  1989,  the 
development  of  events  in  telecom 
would  definitely  be  different  and 
less  political.  Hutchison  group  and 
the  British  Telecom  would 
probably  have  got  the  license  of 
cable  TV  and  run  the  second 
telecom  network.  If  Hutchison 
group  and  the  BT  had  started  the 
second  telecom  network  before 
1990,  the  PRC  would  not  have  had 
so  great  an  infiuence  on  the 
second  telecom  network. 

It  was  only  after  1990  when  China 
became  sensitive  to  all 
infrastructural  projects  crossing 
1997  as  a  result  of  Hong  Kong 
government's  design  to  spend  all 
its  reserves  on  a  new  port  and 
airport.  With  a  shift  of  policy  on 
Kong  Kong  from  one  of  "non- 
intervention" to  "meddling  in  every 
possible  way",  the  China  factor  has 
become  most  crucial  in  the  build- 
up of  the  second  network.  No 
company  can  operate  telecom 
network  without  the  blessing  of  the 
Chinese  authorities.  In  the  coming 
few  years,  the  links  with  China  will 
be  most  crucial  in 
telecommunication  sector,  be  it 
strategic  or  genuine  link. 
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The  corporation  which  is  likely  to 
get  the  license  of  the  second 
telecom  network  will  be  one  which 
ensures  the  secure  control  of  PRC 
over  its  operation.  Once  this 
happens,  the  existing  telecom 
network,  Hong  Kong  Telecom,  will 
be  placed  at  a  relatively 
disadvantaged  position  in  the  long 
run.  In  the  PRC's  eyes,  the  values 
for  the  existence  of  Hong  Kong 
Telecom's  network  in  Hong  Kong 
will  lie  mainly  in  its  expertise  and 
management. 

To  say  this,  it  does  not  mean  that 
foreign  interests  will  be  excluded 
from  the  second  telecom  network. 
If  the  foreign  interests  are  only 
minority  shareholders  and  able  to 
contribute  greatly  to  Hong  Kong's 
and  China's  technological 
advancement,  they  would  still  be 
chosen.  Among  these  foreign 
interests,  the  American  are 
probably  the  most  welcome 
partners  since  they  could  provide 

not  only  technological  expertise  for 
China,  but  good  links  with  U.S. 
political  interests.  Strategic-wise, 
China's  relationship  with  the  U.S. 
is  valued  more  than  any  other 
countries. 

Whether  or  not  Hong  Kong 
Telecom\s  network  can  continue  to 
operate  profitably  depends  on  the 
maintenance  of  competition  in  a 
business-like  manner  in  Hong 
Kong.  No  one  knows  whether  the 
new  network  under  the  PRC's 
control  will  operate  in  a  business- 
like manner.  Great  uncertainty 
ensues  in  telecommunication  in  the 
forthcoming  years.  Probably,  the 
Cable  ik  Wireless  and  Hong  Kong 
Telecom  will  put  tJieir  eyes  on  the 
China  market  nuu  e  than  the  Hong 
Kong  in  the  years  to  come. 


In  the  period  of  sovereignty 
change,  all  telecommunication 
players  have  to  adapt  to  the  rules 
set  down  by  the  new  master. 
Economic  decision  has  to  be 
Juxtaposed  with  politics.  The  final 
outcome  of  this  decision  will  not  be 
the  most  rational  one.  The  policy 
consideration  in 
telecommunication  is  never  purely 
economic.  In  a  transitional  period 
of  political  power,  this  is  even 
more  so;  the  political 
considerations  would  override 
economics.  It  is  most  interesting 
that  we  will  see  what  will  really 
happen  very  soon. 


ERLC 


883 


Reference 


Hong  Kong  Government 
Hong  Kong  1992:  A 
Review  of  1991-  Hong 
Kong:  Government  Printer, 
1992,  p.  293. 

Ming  Pao.  November  11, 
1992. 

Hong  Kong  Telecom.  Hong 
Kong  Telecom  Annual 
Report  1992.  Hong  Kong: 
Hong  Kong  Telecom, 
1992,  p.  52. 

Hong  Kong  Economic 
Journal.  July  4,  1 992. 

Hong  Kong  Telecom.  Op. 
Cit.  p.  18. 

Booz  Allen  &  Hamilton. 
Telecommunications 
Development  in  Hong 
Kong.  London:  BAH,  1988 
(A  consultancy  report 
commissioned  by  the  Post 
Office  of  Hong  Kong 
Government). 

Hong  Kong  Economic 
Journal.  July  1,  1992,  p. 
16. 

Hong  Kong  Economic 
Journal  Monthly.  185 
(August  1992),  128. 

Hong  Kong  Economic 
Journal.  July  1.  1992,  p. 
16. 


10.  Hong  Kong  Government. 
Hong  Kong  1992:  A 
Review  of  1 991 .  Hong 
Kong:  Government  Printer, 
1992,  p.  54. 

1 1 .  Wah  Kiu  Yat  Po.  Banking, 
Finance  &  Investment 
Review  -  1988.  (A  special 
supplement  of  Wah  Kiu 
Yat  Po  on  October  5, 
1992),  p.  22. 

12.  Hong  Kong  Economic 
Journal  Monthly.  185 
(August  1992),  129;  Hong 
Kong  Economic  Journal. 
July  1,  1992,  p.  17. 


13. 


14. 


Yang  Chi.  Ed.  Introduction 
to  Hong  Kong.  (In 
Chinese).  Hong  Kong: 
Joint  Publishing,  1 990,  pp. 
121-35. 


Booz  Allen  & 
Op.  Cit.  p.  i. 


Hamilton. 


15.  Chan  Kai-cheung  &  Chan 
Wing-hung.  "The  causes 
and  consequences  of  the 
failure  of  cable  television". 
Hong  Kong  Economic 
Journal  Monthly.  165 
(December  1990),  p.  42. 


ERLC 


884 


16.  For  details  of  the 
regulations,  refer  to  Paul 
S.  N.  Lee.  "Media  and 
Communication"  in  Joseph 
Y.  S.  Cheng  and  Paul  C. 
K.  Kwong.  Eds.  The  Other 
Hong  Kong  Report  1992. 
Hong  Kong:  Chinese 
University  Press,  1 992,  pp. 
383-403. 

17.  Hong  Kong  Economic 
Journal.  June  13,  1992. 

18.  Ming  Pao.  October  31, 
1992. 

1 9.  Hong  Kong  Telecom.  Hong 
Kong  Telecom  Annual 
Report  1 991 .  Hong  Kong: 
Hong  Kong  Telecom, 
1991,  p.  10. 


ERLC 


885 


NEW  "HAVE  NOTS"  AND  THE  OLD  PROBLEMS? 
How  the  East  European  Countries 
and  the  Republics  of  the  Former  Soviet  Union 
Integrate  into  the  World  Communication  Order 


Prof.  Dr.  Wolfgang  Kleinwachter 
Netcom  Institute  Media  City  Leipzig  e.V. 
IA14CR  Law  Section  President,  Leipzig/Germany 


The  fundamental  changes  which  have  taken  place  in  the  last  few 
years  in  Eastern  and  Central  Europe  as  well  as  in  the  republics  of 
the  former  Soviet  Union  have  wide  ranging  consequences  not  only  for 
the  media,  and  in  particular  for  the  broadcasting  system  within 
these  countries,  but  also  for  the  world  communication  system  and 
the  global  media  marketplace  in  general. 

On  the  one  hand,  domestically,  a  new  broadcasting  system  and  new 
broadcasting  structures  are  developing.  In  the  old  order 
broadcasting  was  more  or  less  centralized,  state  owned  and  under 
strict  control  of  the  communist  party.  Now,  the  new  system  becomes 
decentralized,   independent  from  the  state  and  commercialized. 

On  the  other  hand,  internationally,  the  world  communication  market 
gets  new  producers  and  new  consumers,  new  providers  and  new  users. 
In  the  old  world  communication  order  there  was  strict  barrier 
between  the  former  East  bloc  and  the  rest  of  the  world  as  far  as 
the  flow  of  information  and  the  production,  distribution  and 
consumption  of  radio  and  television  was  concerned.  Now  the  world 
broadcasting  market  becomes  really  global.  The  East,  representing 
an  area  of  about  150  million  television  and  radio  households,  is 
integrating,  step  by  step,  into  the  global  communication  system. 
New  national  broadcasters  are  looking  for  international  joint 
ventures . 

A  new  regional  fragmentation  which  goes  beyond  the  old  political 
and  ideological  frontiers  is  developing  along  geographical, 
economic,  cultural  and  linguistic  lines  in  Europe,  Central  Asia  and 
the  Pacific  Rim.  Not  a  special  ideology  but  the  footprint  of  a 
broadcasting  satellite  constitutes  new  coalitions.  At  the  same 
time  the  global  flow  of  information  will  become  even  more 
unbalanced.  The  majority  of  the  new  countries  are  new  "Have-Nots" 
and  will  remain  "information-poor"  states.  Although  all  the  former 
East  bloc  countries  have  a  developed  national  broadcasting  system 
and  the  majority  of  the  individual  households  are  well  equipped 
with  radio  and  television  sets,  the  capacities  for  the  production 
of  national  television  programs  will  remain  limited  and  the 
majority  of  the  new  countries  will  become,  sooner  or  later, 
dependent  on  the  big  transnational  broadcasting  corporations  in  the 
West. 
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Domestic  developments 


After  the  velvet  revolutions  and  the 
radical  reforms  of  the  late  80s  and  the 
early  90s,  all  the  new  democracies  are 
now  recognizing  the  fundamental  human 
right  to  freedom  of  expression  as  it  is 
laid  down  in  Article  19  of  the  United 
Nations  Human  Rights  Declaration  of  1948. 
Relevant  paragraphs  were  incorporated 
into  the  new  constitutions  and 
governmental  censorship  over  the  media 
was  declared  as  illegal.  The  Final 
Document  of  the  CSCE  Conference  on  the 
Human  Dimension,  which  took  place  in 
Copenhagen  in  June  1990,  confirmed  this 
new  consensus.  The  CSCE  Helsinki  Summit 
in  summer  1992,  showed  that  media 
questions,  for  more  than  half  a  century  a 
battlefield    between    the    East    and  the 


West,  are  no  longer  a  controversial 
issue . 


Theoretically  and  practically,  the 
way  is  free  for  the  development  of  a 
democratic  broadcasting  system.  The 
collapse  of  the  old  system  has  opened 
indeed  the  door  for  the  establishment  of 
a  "free  marketplace  of  ideas"  from  Sofia 
to  Riga  as  well  as  from  Budapest  to 
Moscow.  The  ideas  of  John  Milton's 
classical  "Aeropagitica"  have  "conquered" 
the  East.  But  the  process  of  change  is 
difficult  and  things  are  looking 
different  if  reality  takes  you  for  the 
mountains  of  perspectives  to  the  valleys 
of  problems.  The  wind  of  change  didn't 
change  everything.  There  are  still 
barriers,  new  and  old  ones. 
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Mew  and  old  Barriers 

There  is  lack  of  historical  legal 
tradition  concerning  free  and  independent 
media  in  a  democratic  society.  The  real 
meaning  of  the  idea  of  a  "public 
broadcasting  service"  is  widely  unknown 
and  partly  misunderstood.  The  existing 
broadcasting  corporations  (still  mainly 
state  owned)  are  lacking  financial  and 
technical  resources,  they  are  overstaffed 
(very  often  with  the  old  personnel)  and 
use  outdated  broadcasting  technology. 
There  are  new  efforts  of  the  new 
governments  to  get  back  or  to  maintain 
control  in  particular  over  television.  \ 
new  kind  of  independent  and  investigative 
journalism  has  to  be  developed  in  a  time 
which  is  overshadowed  by  social  and 
economic  problems,  also  for  the  working 
journalists.  There  are  no  experiences 
with  advertising  and  domestic  as  well  as 
foreign  private  broadcasting.  Frequency 
allocation  procedures  are  not  yet 
established.  Rules     for     cable  and 

satellite  radio  and  television  are  very 
often  not  existing  and  international 
copyright  regulation  is  often  ignored. 

The  situation  is  different  from 
country  to  country,  but  although  all  the 
new  states  are  now  looking  for  special 
national  arrangements,  the  problems  they 
are  dealing  with,  are  more  or  less  the 
same.  The  most  urgent  things  are  the 
following  ten  tasks: 

•  the  elaboration  of  a  new  media  policy 
and  a  regulatory  framework  for 
broadcasting 

•  the  reorganization  of  the  old  central 
and  state  owned  broadcasting  system 

•  the  creation  of  national  broadcasting 
authorities  and  broadcasting  councils 

•  the  establishment  of  a  financial  basis 
for  public  broadcasting 

•  the  allocation  of  frequencies  to  and 
licensing  of  private  broadcasters 

•  the  regulation  of  cable  and  satellite 
televisions 

•  the  adoption  of  rules  for  advertising 

•  the  introduction  of  copyright 
legislation 

•  the  modernization  of  broadcasting 
equipment 

•  the  development  and  improvement  of  the 
telecommunication  infrastructure 

The  individual  regulatory  activities 
on  the  national  basis  have  to  be  seen  in 
a  wider  international  context.  In  the 
"information  age"  radio  and  television  do 
not  know  any  national  frontiers. 
Globalization  is  a  main  tendency  in 
international  communication.  But  at  the 
same  time,  and  this  is  the  other  side  of 
the  coin,  there  is  also  a  tendency 
towards  localization  and  regionalization 
in  broadcasting.  The  "global  village"  of 
the  2 1st  century  calls  for  a  certain  kind 
of  international  harmonization  of 
broadcasting  systems  and  structures,  but 
this  transnational  harmonization  has  to 


take  into  consideration  both  the  national 
economic  needs  and  cultural  identities  as 
well  as  the  international  trends  and 
developments. 

New  National  Broadcasting  Legislation 

One  fundamental  precondition  for  an 
integration  of  the  new  national 
broadcasting  systems  into  the  world 
communication  order  is  a  national 
broadcasting  legislation  which  is 
compatible  with  the  international 
regulatory  framework.  In  all  the  new 
democracies,  regardless  of  their  specific 
national  conditions,  new  broadcasting 
laws  are  under  discussion  or  already 
adopted  by  the  national  parliaments. 
International  regulation  like  ITU  Radio 
regulations  or  the  European  conventions 
on  human  rights  (1950)  and  on 
transfrontier  television  (1989)  are  taken 
as  general  guidelines.  There  is  a 
declared  political  will  to  follow 
"western  experiences".  But  if  it  comes 
to  the  concrete  details,  different  kinds 
of  problems  arise. 

The  broad  variety  of  different 
models  in  the  West  creates  a  lot  of 
problems  for  the  East.  Whom  to  follow? 
Some  of  x:he  new  democracies,  in 
particular  the  Central  European 
countries,  try  to  introduce  the  "West 
European  dual  system",  that  means  to 
change  the  state-owned  broadcasting 
system  into  a  public  broadcasting  system 
and  to  open  the  frequency  spectrum  for 
private  broadcasters.  Others,  lik<^ 
Bulgaria  or  some  of  the  republics  of  the 
former  Soviet  Union,  prefer  the  "American 
model",  that  means  to  introduce  a 
constitutional  guarantee  for  freedom  of 
the  media  (like  the  first  amendment),  to 
establish  a  more  technically  oriented 
regulatory  authority  (like  the  FCC)  and 
to  privatize  the  broadcasting  market. 

Regardless  of  the  discussion  of  the 
different  models,  the  development  is 
mainly  overshadowed  by  new  internal 
conflicts  within  the  countries,  in 
particular  between  the  new  governments 
and  the  media.  This  conflict  is  deep 
rooted  in  the  concrete  historical 
experiences.  The  last  forty  (or  seventy) 
years  have  produced  a  special  political 
culture  and  a  structural  behavior  which 
does  not  disappear  after  the 
disappearance  of  the  old  power 
structures . 

In  the  old  Stalinist  system,  the 
media  were  seen  as  "instruments"  of  the 
party/ the  government  which  have  to  give 
"guidance"  to  the  people.  Opposite 
voices  did  not  have  access  to 
broadcasting.  Now,        after  the 

revolutions,  the  new  governments,  the 
former  opposition,  has  for  the  first  time 
access  to  radio  and  television.  Being  in 
power,  the  new  rulers  realize  very 
quickly  that  it  is  not  so  bad  for  an 
administration,     in     particular     in  an 
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un^*"able  situation  of  a  transition 
period,  to  have  control  over  television. 
The  new  governments  rediscover  the 
benefits  of  using  television  "to  explain" 
their  own  policy  to  "the  masses"  and  to 
create  a  public  opinion  which  is 
favorable  for  a  reelection.  And  they 
feel  themselves  very  justified  to  do 
that.  They  argue,  that  after  free 
elections  they  are  now  democratically 
legitimized  to  "use"  the  media  for  their 
own  political  purposes.  In  the  past, 
television  was  "theirs",  now  it  is 
••ours** . 

This  misunderstanding  of  the  role  of 
the  media  in  a  democratic  society  has  its 
historical  explanations.  In  all  the 
Eastern  countries  there  were  no 
experiences  with  a  broadcasting  system, 
independent  from  the  government,  serving 
(more  or  less)  the  interest  of  the 
public,  criticizing  the  government, 
functioning  as  a  "watchdog"  and  a  "forth 
power"  in  a  democratic  society  and 
following  the  rules  of  the  market. 

That  the  "peoples  right  to  know" 
determines  the  use  of  the  media  freedoms 
is  a  new  experience  which  has  still  to  be 
made.  This      "missing  experience" 

influences  the  process  of  change  and  can 
constitute  another  new  barrier  for  the 
continuation  of  the  reform  of  the 
broadcasting  system.  While  changes  of 
programs  and  persons  took  place  very 
rapidly  immediately  after  the 
revolutions,  changes  of  structures  and 
mechanisms  did  not  follow  soon. 

To  refer  to  a  drastic  example:  After 
the  changes  in  Latvia,  new  senior 
officials  for  the  national  broadcasting 
corporation  were  nominated  and  instead  of 
Russian  films,  American  films  and  series 
were  shown  on  the  evening  program.  But 
at  the  same  time  the  new  director  general 
of  LTV  got  the  order  from  the  new 
government  in  Riga  to  reserve  two  of  the 
four  available  Betacam  cameras.  One  to 
cover  the  daily  activities  of  the  prime 
minister  and  the  other  one  to  cover  the 
daily  activities  of  the  president  of  the 
parliament. 

Government  versus  Opposition 

The  question  how  far  governmental 
influence  (or  control)  should  go  in  the 
new  broadcasting  system  is  in  the  center 
of  the  discussion  around  the  broadcasting 
laws. 

Key  controversial  issues  are  the 
following  three  questions: 

•  the  composition  of  broadcasting 
authorities/counci Is 

•  the  nomination  procedure  for  the 
director  general  for  radio  and 
broadcasting 

•  the  procedures  for  the  allocation  of 
frequencies  to  private  broadcasters. 

In  all  the  three  areas,  generally 
speaking,  the  same  basic  conflict  between 
the  government  and  the  opposition  can  be 
observed. 


Firstly,  the  governments  prefer  a 
broadcasting  council,  nominated  mainly  by 
the  executive  to  guarantee  that  the 
government  has  a  majority  in  it,  while 
the  opposition  wants  to  have  and 
"Independent  Broadcasting  Authority", 
elected  by  a  two  third  majority  by  the 
parliament  to  guarantee  independence  from 
the  government. 

Secondly,  the  prime  minister  wants 
to  reserve  the  right  to  nominate  the 
Director  General  for  radio  and  television 
while  the  opposition  wants  to  establish  a 
procedure  where  the  parliament  on  the 
basis  of  a  two  third  majority  or  an 
independent  broadcasting  authority  has 
the  right  to  elect  the  senior 
broadcasting  officials. 

And  thirdly,  the  governments  want  to 
maintain  control  over  the  frequency 
spectrum  •  as  much  as  possible  while  the 
opposition  favors  the  establishment  of 
another  independent  institution  for 
frequency  management  and  allocation. 

Like  many  other  governments  both  in 
the  West  and  South,  also  the  new 
governments  in  the  former  East  bloc  are 
basically  not  interested  that  their 
policy  is  criticized  publicly  by  an 
independent  broadcasting  watchdog. 
Insofar  they  do  not  have  to  hurry  to 
introduce  a  new  broadcasting  legislation 
which  would  undermine  the  governmental 
influence  in  radio,  and  in  particular, 
television.  This  explains  to  a  high 
degree  why  even  in  Hungary  and  Poland, 
where  a  certain  democratic  tradition 
still  exists,  the  adoption  of  a  new 
broadcasting  legislation  was  postponed 
again  and  again  since  the  changes  started 
in  1989. 

Private  Broadcasters  Have  to  Wait  in 
Eastern  and  Central  Europe 

The  delay  in  the  adoption  of 
broadcasting  legislation  slows  down  the 
process  of  demonopolization  of  the 
national  broadcasting  system  and  prevents 
in  particular,  private  broadcasters  to 
enter  the  market.  In  all  the  new 
democracies  there  is  still  a  state 
monopoly  in  the  field  of  broadcasting 
while  a  hundred  of  private  initiatives, 
mainly  in  radio,  are  waiting  for  the 
allocation  of  a  terrestrial  frequency. 
In  nearly  all  Eastern  countries,  so 
called  "frequency  moratoriums"  have 
blocked  a  breakthrough  so  far. 

In  Poland,  a  frequency  moratorium 
was  in  force  since  1990.  Several  efforts 
to  adopt  a  broadcasting  law  under  the 
governments  of  Mazowiecki,  Bielecki, 
Olszewski  and  Pawlak  failed.  Under  the 
government  of  prime  minister  Barbara 
Suchocka,  the  "Polish  Iron  Lady",  the 
broadcasting  law  was  adopted  by  the  Sejm 
the  15th  of  October  1992.  The  Senate 
passed  the  broadcasting  law  in  late 
November  1992,  but  asked  for  the  adoption 
of  nearly  forty  amendments.  Senate 
Amendments  can  be  rejected  by  the  Sejm 
with  a  two-thirds  majority.      After  the 


ERLC 


888  , 


final  adoption  by  the  Sejm  and  the 
signing  by  President  Walesa,  the  bill 
will  enter  into  force,  probably  in 
January  1993.  The  "Polish  Law  on  Radio 
and  Television"  establishes  a  "National 
Broadcasting  Council"  as  the  highest 
broadcasting  authority  in  the  country. 
The  Council  will  be  responsible  both  for 
public  and  private  broadcasting.  The 
Council  will  have  nine  members,  three 
nominated  by  the  president,  two  by  the 
Senate  and  four  by  the  Sejm.  The 
Chairman  of  the  Council  will  be  nominated 
by  the  president  of  the  republic. 

In  Hungary  the  broadcasting  bill  has 
been  under  discussion  already  since  late 
1989.  According  to  the  constitution  the 
broadcasting  bill  needs  a  two-thirds 
majority  in  the  parliament.  This  has 
blocked  so  far  its  adoption  because 
government  and  opposition  were  not  able 
to  bridge  their  conflicts  concerning  the 
composition  of  the  broadcasting 
authority,  the  nomination  of  the  senior 
officials  of  the  new  Hungarian  public 
radio  and  television  companies  and  the 
procedure  for  frequency  allocation  by  a 
compromise.  The  ruling  parties  want  to 
reserve  a  possibility  for  the  government 
to  maintain  a  certain  kind  of  final 
control  over  radio  and  television,  the 
opposition  wants  to  give  more  influence 
to  the  parliament  where  they  have  a  right 
to  participate  in  decision-making  on  the 
basis  of  a  two-thirds  majority  clause. 

The  split  of  Czechoslovakia  has 
changed  fundamentally  the  broadcasting 
situation  in  this  country.  Federal 
broadcasting  comes  to  an  end.  A  "Federal 
Broadcasting    Law",    adopted,  in  October 

1991,  which  created  a  legal  possibility 
for  the  allocation  of  terrestrial 
frequencies  also  to  private  broadcasters, 
does  no  longer  constitute  a  legal  basis. 
Both  the  Czech  and  the  Slovak  republic 
will  redraft  their  own  broadcasting 
legislation,  will  reestablish  their  own 
national  broadcasting  authorities  and 
each  will  have  their  own  national  public 
channel.  There  will  not  be  an 
"information  union"  between  the  two 
countries  as  proposed  by  the  Slovak  prime 
minister  Meciar.  The  Czech  prime 
minister  Vaclav  Klaus  prefers  instead  of 
this  "union"  a  general  "privatization"  of 
the  broadcasting  landscape. 

In  Romania,  where  television  played 
a  central  role  in  the  revolution  of  1989, 
a  broadcasting  law  was  adopted  in  March 

1992.  The  "National  Audio  Visual 
Council",  which  was  establish  by  law,  has 
eleven  members.  Two  are  nominated  by  the 
president  of  the  republic,  three  by  the 
government  and  six  by  the  two  chambers  of 
the  parliament.  Private  broadcasting  is 
possible.  Besides  a  number  of  private 
national  radio  and  television 
broadcasters,  an  international  joint 
venture  "Atlantic  Television"  has  already 
overtaken  the  second  national  TV  channel. 
But  the  law  was  criticized  strongly  by 
national  broadcasters.     The  law  includes 
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some  unclear  formulations  like  the 
prohibition  of  defamation  of  the  nation 
and  its  representatives,  which  can  be 
misused  again  for  governmental 
censorship. 

In  Bulgaria,  foreign  radio  programs 
like  BBC,  Voice  of  America  and  Deutsche 
Welle  as  well  as  domestic  private  radio 
broadcasters  got  licenses  without 
broadcasting  legislation  on  the  basis  of 
decisions  by  the  government  or  by  the 
media  commission  of  the  parliament,  a 
body  which  seems  to  be  the  highest 
broadcasting  authority  in  the  country  for 
the  time  being. 

Unclear  Perspectives  in  the  Republics  of 
the  Former  Soviet  Union 

In  the  republics  of  the  former 
Soviet  Union,  the  most  interesting 
development  can  be  seen  in  the  Russian 
Federation . 

After  the  coup  in  August  1991, 
president  Yeltsin,  under  the  pressure  of 
some  private  broadcasters  like  "Echo 
Moscow",  the  only  voice  in  the  air  when 
the  tanks  were  on  the  red  square,  opened 
the  door  for  private  broadcasting  by  a 
special  "Ukas" .  The  Ukas  No.  500, 
adopted  in  September  23,  1992, 
established  an  "Interim  Broadcasting 
Commission"  which  got  the  right  to 
allocate  frequencies  on  the  basis  of  a 
competition  to  private  broadcasters. 

The  "Russian  Law  on  the  Mass  Media" 
from  December  1991,  stated  that  a 
separate  "Law  on  Radio  and  Television  of 
the  Russian  Federation"  should  be 
elaborated.  Several  drafts  of  the  new 
broadcasting  bill  has  been  discussed  by 
the  parliament  since  January  1992,  but 
the  law  is  still  waiting  for  adoption. 
The  key  part  of  the  law  is  the 
establishment  of  a  "Russian  Broadcasting 
Commission"  which  looks  very  similar  to 
the  American  FCC.  According  to  the  draft 
of  the  law  from  October  1992,  the 
"Russian  Broadcasting  Commission"  will  be 
the  highest  broadcasting  authority  in  the 
country,  responsible  not  only  for  the 
allocation  of  frequencies  but  also  for 
general  broadcasting  policy,  including 
radio  and  television  programs.  The 
Commission  will  have  eight  members,  four 
noninated  by  the  president  of  the  Russian 
Federation  and  four  by  the  two  chambers 
of  the  Supreme  Soviet. 

For  the  moment  it  is  difficult  to 
say,  when  the  new  law  will  be  adopted  and 
which  effects  the  law  will  have  in 
practice.  The  whole  development  can  be 
stopped  and  channeled  in  another 
direction  by  unforeseen  events  within  the 
Russian  Federation.  In  early  December, 
President  Yeltsin  recalled  the  Minister 
of  Information,  Mr.  Poltoranin,  and  the 
Director  General  of  the  first  TV  channel, 
Mr.  Yakolev.  How  the  media  policy  will 
be  determined  after  the  Russian  congress 
is  at  the  moment,  (6th  of  December)  when 
this  paper  was  written,  an  open  question. 
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New  broadcasting  laws  are  also  under 
discussion  in  the  other  republics  of  the 
former  Soviet  Union.  In  the  Baltic 
countries,  Latvia  has  already  adopted  a 
broadcasting  law  in  May  1992.  The 
adoption  of  the  Estonian  broadcasting  law 
is  expected  for  spring  1993.  The 
situation  in  Lithuania  is  unclear  after 
the  last  elections. 

In  the  Ukraine,  in  Belarus  and 
Moldova,  the  old  soviet  media  law  from 
August  1990,  is  still  in  force,  but  first 
drafts  of  a  national  broadcasting 
legislation  are  circulating  in  the  media 
commissions  of  the  national  parliaments. 
The  situation  is  similar  in  the  three 
Caucasian  republics  (Georgia,  Armenia  and 
Azerbaijan)  and  the  five  Asian  republics 
(Uzbekistan ,  Kirgizia ,  Tadzhikistan , 
Turkmenistan  and  Kazhakstan) . 

Ostanlcino  -  A  Russian  Company  or  an 
International  Channel? 

Regardless  of  the  political  struggle 
around  the  broadcasting  laws,  the 
broadcasting  landscape  is  dramatically 
changing  also  without  any  legislation  in 
the  former  Soviet  Union.  Two  main 
developments  determine  the  general 
picture. 

Firstly,  the  search  for  a  new  status 
of  the  former  first  soviet  television 
channel,  today's  "Ostankino  TV",  the 
worlds  biggest  television  company  with 
more  than  25,000  employees  and  secondly, 
the  development  of  national  broadcasting 
systems  in  the  republics  of  the  former 
Soviet  Union. 

After  the  disappearance  of  the 
Soviet  Union  in  late  1991,  President 
Yeltsin  transformed  the  former  "Soviet 
Gosteradio"  into  a  Russian  company 
"Ostankino"  which  got  the  mandate  to 
distribute  a  Russian  language  program  to 
all  the  former  members  of  the  Soviet 
Union. 

At  the  first  meeting  of  the 
presidents  of  the  members  of  the 
"Commonwealth  of  Independent  States" 
(CIS)  it  was  agreed  to  internationalize 
the  status  of  "Ostankino".  Two  options 
were  discussed:  first,  the  conclusion  of 
an  international  agreement  and  the 
establishment  of  an  "Euro-Asian 
Broadcasting  Company"  and  secondly,  the 
transformation  of  Ostankino  into  a  semi- 
private  corporation  where  member-states 
of  the  CIS  could  become  shareholders. 

One  year  of  controversial 
negotiations  between  the  CIS  members  did 
not  produce  a  final  agreement.  The  non- 
members  of  the  CIS  -  Estonia,  Latvia, 
Lithuania,  Georgia  and  Azerbaijan 
indicated  that  they  were  not  interested 
to  become  neither  a  member  of  an  "Euro- 
Asian  Broadcasting  Union"  nor  a 
shareholder  in  an  "Ostankino  LTD".  Other 
republics,  like  the  Ukraine,  articulated 
strong  political  reservations  against 
Ostankino.  The  president  of  the  Ukraine 
blamed    Ostankino    as    a    "Russian  Voice" 


which  "interferes  into  internal  affairs 
of  the  Ukraine".  Other  republics  like 
Kirgizia  or  Turmenistan,  are  ready  to 
participate  into  a  joint  international 
"Ostankino"  venture,  but  declared  that 
they  do  not  have  the  financial  means  to 
contribute  to  the  budget. 

In  the  meeting  of  the  CIS  presidents 
in  October  1992,  the  Heads  of  States  of 
eight  republics  decided  to  elaborate  a 
treaty  for  a  transformation  of  Ostankino 
into  a  private  company  in  which 
"interested  states"  can  buy  a  share.  The 
Ukraine  and  Tadzhikistan,  both  CIS 
members,  declared  that  they  are  not 
interested  in  participating  in  such  an 
agreement.  It  is  planned  to  sign  the 
treaty  at  the  meeting  of  the  CIS 
presidents  in  late  December  1992  in 
Minsk.  Whether  the  Russian  Fec'eration 
and  maybe  Belarus  will  finally  the  only 
shareholders,  has  to  be  seen. 

New  National  Broadcasting  Companies 

The  discussion  on  the  future  of 
"Ostankino"  is  paralleled  by  the 
development  of  new  national  broadcasting 
systems  in  all  the  republics  of  the 
former  Soviet  Union,  including  the 
Russian  Federation. 

Already  in  the  past  every  republic 
of  the  former  Soviet  Union  had  its  own 
national  broadcasting  company.  This 
"national  company"  was  theoretically 
"independent"  from  Moscow  and  played  the 
role  of  a  "regional  program"  under  the 
control  of  the  local  party  committees. 
Although  the  studios  and  transmitters 
were  not  badly  equipped,  the  quality  of 
the  service  was  on  a  low  level.  The  most 
creative  journalists  and  programs 
producers  left  the  country  and  tried  to 
join  "Gosteleradio"  in  the  past.  this 
explains  also,  why  "Ostankino"  has,  even 
after  the  disappearance  of  the  Soviet 
Union,  a  privileged  role.  The  programs 
produced  by  Ostankino  are,  regardless  of 
its  political  orientation,  more 
professional  and  represent  a  higher 
quality  in  both  technical  and  program 
content  standards. 

The  strongest  competitor  for 
"Ostankino"  can  be  found  now  in  the 
Russian  Federation  itself.  A  new  company 
the  "Russian  Radio  and  Television 
Company"  (RTR)  -  has  been  established 
already  in  late  1990.  RTR,  the  former 
second  soviet  channel,  was  seen  under 
Gorbachev  as  Yeltsin's  voice.  RTR  became 
soon  a  success  story  and  expanded  its 
program  from  six  hours  to  16  hours  daily 
and  has  now  a  share  of  about  3  5  to  4  0 
percent  of  the  daily  viewers.  RTR  sees 
itself,  meanwhile,  as  the  real  first 
Russian  television  channel.  RTR,  which 
has  to  share  at  the  moment  the  so-called 
educational  channel  (the  third  channel) 
with  Ostankino,  plans  to  overtake  the 
whole  third  channel  as  its  own 
responsibility  and  to  produce  its  own 
second  program. 
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with  "Moscow  TV"  and  "St.  Petersburg 
TV"  the  Russian  Federation  has  two  other 
television  programs.  The  Russian 
television  market  has  become  colorful. 
Each  of  the  four  companies  -  Ostankino, 
RTR,  Moscow  TV  and  St.  Petersburg  TV  - 
declare  that  they  are  "independent" 
today.  But  the  independence  remains 
limited  for  the  time  being  because  all 
the  four  companies  are  paid  by  the  state. 
There  is  no  license  fee  system  in  the 
Russian  Federation  and  the  income  from 
advertising  is  on  a  very  low  level. 

Non-state  television  is  only  in  i^:s 
first  stage  of  development.  The  most 
interesting  project  is  an  initiative, 
started  by  Eduard  Sagalazhev,  a  Deputy 
Director  General  of  Ostankino,  already  in 
1991  and  called  "Independent  Russian 
Television"  (IRTV) .  IRTV  wants  to  become 
a  totally  privately  financed  television 
company.  The  shareholders  of  this  new 
company  are  private  banks  and  some 
Russian  individuals.  In  summer  199?., 
IRTV  has  concluded  a  cooperation 
agreement  with  Ted  Turner  and  it  is 
fighting  now  for  the  allocation  of  a  free 
frequency,  the  sixth  television  channel 
in  Moscow,  which  is  not  yet  in  use. 

The  "Interim  Broadcasting 
Commission"  has  opened  a  competition  for 
the  sixth  channel  in  summer  1992  on  the 
basis  of  "Ukas  No.  500".  Sagalazhev  and 
Turner  are  obviously  the  favorites  among 
the  six  candidates.  An  allocation  of  the 
sixth  channel  to  IRTV  would  be 
undoubtfully  a  turning  point  in  the 
Russian  broadcasting  policy.  But  the 
question  is  still  undecided.  The  present 
parliament  denies  the  right  of  the 
"Interim  Commission"  to  allocate  the 
frequency.  It  argues  that  only  the  new 
"Russian  Broadcasting  Commission"  will 
have  the  right  for  such  a  strategic 
decision. 

Besides  Russia,  the  most  interesting 
broadcasting  market  is  the  Ukraine  with 
more  than  20  million  radio  and  television 
households.  In  the  Ukraine,  the  old 
state  monopoly  is  still  alive.  The  state 
owned  "Ukrainian  Radio  and  Television 
company"  (URTC)  has  occupied  the  majority 
of  the  frequencies.  A  first  commercial 
television  channel  has  started  in  the 
middle  of  1992  but  even  in  this  "private 
company"  the  URTC  has  more  than  fifty 
percent  of  the  share.  An  "Ukrainian 
Union  of  Independent  Television"  has  been 
established  in  late  1991.  The  Union 
calls  for  a  "demonopolization" ,  but  there 
is  no  hurry  in  the  Ukrainian  parliament 
to  elaborate  a  new  broadcasting  bill. 

Also,  in  the  other  republics, 
broadcasting  is  still  mainly  state-owned 
and  monopolized  by  the  government. 
Private  broadcasters  have  difficulties  in 
mobilizing  the  financial  and  material 
means  for  the  production  of  radio  and 
television  programs  as  well  as  to  get  the 
needed  frequencies  for  the  distribution 
of  their  programs. 


Regardless  of  the  more  restrictive 
tendencies  in  frequency  allocation  for 
private  broadcasters,  privatization  is 
developing.  The  most  promising  field  is 
at  the  moment  cable  television.  Local 
and  regional  networks  are  managed  by 
private  entrepreneurs  who  distribute 
local  and  regional  news  as  well  as 
international  films,  very  often  without 
any  permission  and  by  violating 
international  copyright  regulation,  but 
with  high  viewing  rates. 

The  new  CTV  companies  are  very  often 
linked  with  broadcasting  equipment 
manufacturers  who  are  looking  for 
privatization  of  their  factories.  Some 
of  these  companies  even  try  to  get  their 
own  private  satellites.  where  the  money 
of  these  "new  companies"  is  coming  from 
remains  often  unclear,  but  there  is  a 
tendency,  that  a  new  kind  of 
"transnational"  broadcasting  business  is 
developing  by  establishing  new  networks 
of  private  radio  and  television  companies 
in  the  different  republics  of  the  former 
Soviet  Union.  There  is  certainly  a  long 
way  to  go  to  have  an  alternative  private 
"Ostankino",  but,  under  conditions  of  a 
successful  economic  reform,  this  could 
indeed  be  more  than  an  only  theoretical 
option. 

How  far  the  new  state -owned  or 
private  companies,  which  succeed  the 
former  unique  soviet  broadcasting  system, 
will  look  for  international  cooperation 
still  remains  unclear.  On  the  one  hand, 
there  is  a  growing  tendency  for 
isolation.  Language      and  cultural 

barriers  promote  such  a  disintegration- 
development.  On  the  other  hand,  the 
former  Soviet  Union  is  a  big  market  and 
the  new  national  companies  need  financial 
and  material  cooperation  with  foreign 
broadcasting      corporations.  It  is 

obviously  too  early  to  make  any  forecasts 
how  new  joint  ventures  will  influence  the 
international  broadcasting  market.  But 
in  the  long  run,  the  disappearance  of  the 
Soviet  Union  will  certainly  provoke  a 
rearrangement  of  the  global  broadcasting 
market,  at  least  in  three  regions: 
Europe,  Central  Asia  and  the  Pacific  Rim. 

International  consequences:  New 
Transnational  Actors? 

In  Europe  all  the  former  OIRT 
members  are  joining  the  "European 
Broadcasting  Union"  January  1,  199  3.  The 
EBU  will  become  the  most  powerful 
international  broadcasting  organization 
in      the      world.  The  broadcasting 

companies,  united  in  the  EBU,  reach  a 
population  of  more  than  350  million 
people.  One  satellite  like  "Astra"  can 
cover  the  whole  region  not  only  from  the 
North  Gap  to  Gibraltar,  but  also  from  the 
Atlantic  to  the  Urals.  The  "closed  East" 
is  now  more  or  less  open  and  ready  for  an 
expansion  of  private  broadcasting 
companies.    Berlusconi,  Murdoch  and  other 
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transnational    corporations    are  already 
knocking  at  Eastern  broadcasting  doors. 

But  on  the  other  hand,  the  new 
members  constitute  also  a  new  burden  for 
the  EBU.  Broadcasting  companies  from 
Latvia,  the  Slovak  Republic  or  Belarus 
even  have  difficulties  to  pay  their 
membership  fees.  In  some  of  the  new  laws 
there  are  restrictive  rules  concerning 
foreign  participation  in  national 
broadcasting.  Quota  systems,  both  for 
program  and  capital,  are  incorporated 
into  the  new  broadcasting  bills.  And  it 
is  still  open,  how  far  the  growing 
nationalism  in  Europe  will  have  also 
consequences  for  the  broadcasting 
landscape  and  the  development  of 
transnational  joint  ventures  in  private 
radio  and  television. 

In  Central  Asia,  new  coalitions  are 
in  the  process  of  birth.  The  five  Asian 
republics  Uzbekistan,  Kirgizia, 
Kasachstan,  Tadzhikistan  and 
Turkmenistan,  still  members  of  the  CIS, 
and  the  Caucasian  republic  of 
Azerbijdshan,  are  strengthening  their 
cooperation  with  Turkey,  Iran,  and 
Afghanistan.  The  six  republics  joined 
the  Islamic  "Organization  of  Economic 
Cooperation"  (OEC)  in  late  November  1992. 
The  Turkish  television  satellite 
"Turksat"  distributes  already  its 
programs  to  the  Asian  republics  of  the 
former  Soviet  Union.  The  new  national 
broadcasting  corporations  in  these 
countries,  while  still  cooperating  with 
"Ostankino"  in  Moscow,  are  looking  for 
closer  links  with  broadcasting  companies 
in     Teheran     and     Istanbul.  A  new 

broadcasting  area  with  a  population  of 
about  200  million  people  is  in  the  stage 
of  emergence  in  Central  Asia.  Could  this 
lead  to  the  development  of  new 
transnational  actors  in  this  area? 

At  least,  there  will  also  be 
consequences  for  the  Pacific  Rim.  At  the 
moment,  there  are  still  unsolved 
political  problems  between  Russia  and 
South  Korea  and  Japan.  But  in  the 
future,  both  South  Korean  and  Japan  will 
see  Russia  (if  the  political  problems 
have  been  settled  and  the  Russian  reforms 
will  have  led  to  a  successful  economic 
development)  as  an  attractive  potential 
market  for  broadcasting  equipment  and 
television  programs.  New  transnational 
broadcasting  actors  also  in  the  Pacific 
Rim? 


ERLC 


892 


Creating  Tomorrow's  Telecommunications  Infrastructures: 
Cultural  Needs  and  Economic  Realities 

Joe  Arden  Flickinger 
Radford  University 
Radford,  VA  24142 


1.  ABSTRACT 


Historically,  telecomnunications  policy-making  emphasizes  subsidies,  extensive 
collaboration,  and  tenporary  protection.    This  approach  impedes  the  implemen- 
tation of  new  technologies  and  fails  to  address  pressing  social  needs, 
especially  in  developing  countries.    Focusing  on  new  digital  technologies- 
and  their  diverse  delivery  systems,  this  political -economic  study  examines 
the  tensions  which  exist  in  today's  regulatory  environment  v^ere  new 
technologies  and  standards  are  used  as  coqpetitive  tools.    Suggestions  for 
achieving  long-term  cultural  goals  by  separating  infrastructure  requirements 
from  competitive  objectives  are  presented. 


2.  INTRODUCTION 

Many  nations  are  experiencing    unsettling  politi- 
cal and  economic  changes  as  they  move  from 
industrial -based  to  information-based  societies. 
Successful  businesses  in  nations  with  advanced 
economies  are  now  based  on  specially  tailored 
products  and  services.    The  new  barrier  to 
entry  is  not  volume  or  price,  it  is  skill  in 
finding  the  right  fit  between  particular  tech- 
nologies and  particular  markets.    According  to 
Harvard  political  economist  Robert  Reich: 
"Core  corporations  no  longer  focus  on  products 
as  such;  their  business  strategies  increasingly 
center  upon  specialized  knowledge:  (1). 

Reich  identifies  three  groups  of  workers  who  are 
resjonsible  for  providing  most  of  the  value  to 
core  corporations: 

(1)  problem  solvers, 

(2)  problem  identifiers,  and 

(3)  strategic  brokers.    In  order  to  take  advan- 
tage of  new  discoveries  and  new  opportunities, 
these  three  groups  must  be  in  continuous  contact 
with  one  another: 

Speed  and  agility  are  so  inportant  to  the 
high  value  enterprise  that  it  cannot  be 
weighed  down  with  large  overhead  costs  like 
office  buildings,  plant,  equipment  and  pay- 
roll.   It  must  be  able  to  switch  direction 
quickly,  pursue  options  when  they  arise, 
discover  new  linkages  between  problems  and 
solutions  wherever  they  may  be  (2). 

Although  corporations  have  always  searched  for 
faster  and  more  efficient  means  of  transportation 
and  correnunicat  ion,  their  need  for  instantaneous, 
worldwide  information  to  support  their  new  global 
competitive  strategies  is  responsible  for 
elevating  telecommunications  technologies  and 
information  processing  to  their  new  roles  as 
distinct  and  critical  commodities  (3).  While 
these  economic  needs  arc  driving  the  develop- 
ment and  deployinent  of  new  communications 
systems,  cultural  differences  and  political 
piessures  are  subtly  modifying  individual  parts 
of  those  r:iystems,  affecting  their  ability  to 
cmate  a  truly  glot»al  communications  network. 


But  these  modifications,  in  turn,  transform  the 
very  culture  that  brought  about  the  changes  in 
the  first  place  (4).    Because  of  this  interde- 
pendence between  culture  and  technology, 
choosing  a  particular  technical  standard  or 
creating  a  seamless  teleconwunications  infra- 
structure is,  in  effect,  a  political  and  economic 
time  bomb,  which  seems  destined  to  explode 
regardless  of  the  direction  a  nation's  telecom- 
munications program  and  policies  may  take. 

On  the  one  hand,  a  government  must  ask  itself  if 
the  ability  to  communicate  freely  with  ot±er 
nations  outweighs  the  advantages  gained  by 
adopting  incompatible  systems.    The  incompatible 
systems  approach  not  only  helps  preserve  a 
nation's  culture,  but  also  gives  it  an  economic 
advantage  by  effectively  keeping  incompatible 
foreign  systems  out  of  the  domestic  market  (5) . 
On  the  other  hand,  nations  can  no  longer  sub- 
stantially enhance  the  wealth  of  their  citizens 

...by  subsidizing,  protecting,  or  otherwise 
increasing  their  profitability  of  "their" 
corporations;  the  connection  between 
corporate  profitability  and  t:he  standard 
of  living  of  a  nation^s  people  is  growing 
ever  nx^re  attenuated  (6). 

For  example,  in  1990  more  than  half  of  the 
exports  and  imports  in  the  U.S.  (by  value) 
were  transfers  of  problem-solving  (research  and 
design) ,  problem-identifying  (marketing  and 
adver  t i  s  i  ng ) ,  and  brokerage  ( 7 ) .    Therefore , 
rat±er  than  asking  "v^ich  nation's  citizens 
own  what,  governments  must  new  ask  themselves  if 
their  citizens  are  learning  how  to  do  what,  so 
that  they  are  capable  of  adding  more  value  to 
the  world  economy"  (8).    This  requires  develop- 
ing modern  telecocnnuni  cat  ions  infrastructures  to 
support  the  free  flow  of  information  and  the 
rapid  dissemination  of  all  types  of  data. 

These  opposing  philosophies  have  created  both 
political  and  economic  dilemmas  for  corporations 
and  governments  and  have  thus  far  thwarted  the 
development  of  a  truly  efficient  global  tele- 
communications network  based  on  emerging  digital 
technologies. 
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POLITICAL-ECONOMIC  ASSESSMENT  OF  ISSUES 


4.1.2  DIGITAL  CABLE  RADIO 


Today,  governments  use  technical  standards  as  a 
neans  of  stimulating  private-sector  industries 
or  of  protecting  a  specific  market  from  foreign 
domination.    This  approach  is  especially  common 
in  the  esse  of  digital  technologies  (e.g.,  B- 
ISDN,  advanced  television  or  HDTV,  and  digital 
radio).     While  the  issues  raised  by  these  poli- 
cies are  not  trivial,  they  have  a  tendency  to 
conceal  the  broader  issue  of  world  market  domi- 
nation (or  the  preconceived  fear  held  by  most 
governments  concerning  their  IflAi  of  world  mar- 
ket domination  within  a  specific  industry). 

This  political-economic  analysis  focuses  on  one 
segment  of  the  digital  industry,  digital  radio, 
as  a  means  of  exploring  this  issue.     The  thesis 
developed  within  this  framework  suggests  that  a 
policy  of  deregulation  and  privatization  carried 
out  without  considering  a  society's  cultural 
norms  hinders  the  development  of  national  and 
international  technical  standards  (9). 

4.         DIGITAL  TECHNOLOGIES 

The  buzz  word  of  the  *90s  is  "digital."    You  arc 
not  "up-to-date**  or  **fastest**  or  the  "best** 
unless  you  have  invested  in  the  latest  digital 
technology.     Everything  from  audio  tape  players 
to  food  processors  is  marketed  touting  ''new, 
improved  digital  features" — whatever  that  means. 
But  regardless  of  the  sales  hype,  digital  sys- 
tems are  rapidly  replacing  their  analog  counter- 
parts, especially  in  the  field  of  communica- 
tions. New  digital  audio  and  video  equipment  is 
being  developed  daily,  while  older  information 
transmission  systems  employing  coaxial  cable  or 
twisted-pair  copper  wire  are  performing  beyond 
e::pectations  due  to  the  development  of  new  data 
compression  techniques. 

Meanwhile,  government  agencies  are  setting  ambi- 
tious goals — mandating  the  commercial  use  of 
many  of  these  new  technologies  by  the  year  2015 
(10).     The  conflicts  surrounding  the  roll 
out  of  **Telecom  2000"  (11)  or  its  equivalent 
are  best  exemplified  by  looking  at  the  problems 
encountered  in  establishing  digital  radio  broad- 
casting. 

4.  1      DIGITAL  AUDIO  BROADCASTING 

Digital  Audio  Broadcasting  (DAB)  actually  exists 
in  many  forms.     Trying  to  understand  what  it  is 
and  how  it  functions  can  be  a  daunting  task, 
because  each  country  and  each  potential  provider 
sees  it  in  somewhat  different  terms. 

4.1.1  PROJECT  "ACORN" 

Project  "Acorn"  is  an  experimental  terrestrial 
broadcast  system  developed  by  USA  Digital 
(12).  It  supposedly  offers  AM  broadcasters  a 
96  dB  signal-to-noise  ratio,  stereo  and  a  fre- 
quency response  from  20  Hz  to  15  kHz.   In  addi- 
tion, the  technology  can  also  be  applied  to  FM 
broadcasting.   In  this  case,  a  digitally  encoded 
audio  signal  is  sent  within  a  station's  RF  mask 
providing  in-band  digital  FM.     On  the  receiving 
end,  this  digital  signal  is  decoded  using  a  chip 
originally  developed  by  the  military  (13). 


Another  form  of  terrestrial  digital  radio  began 
with  tests  conducted  by  Jerrold  Communications 
in  1988.     Digital  radio  signals  were  transmitted 
over  cable  television  systems  and  feedback  con- 
cerning the  programming  was  gathered  from  sub- 
scribers to  the  test.     Todsy,  approximately 
35,000  households  subscribe  to  Digital  Cable 
Radio  (DCR)   (14),  which  is  carried  on  more 
than  60  U.S.   cable  systems.     DCR  offers  19  disc 
jockey  and  commercial  free  CD-quality  music 
channels  as  well  as  digital  stereo  simulcast 
feeds  of  HBO,  Cinemax,  Showtime,  MTV,  and  VH-1 

(15)  . 

4.1.3  SATELLITE  DIGITAL  AUDIO  SYSTEMS 

Digital  audio  cervices  are  not  limited  to  ter- 
restrial delivery  systems,  of  course.  Some 
satellite  providers  are  now  offering  Digital 
Audio  Transmission  Service  (DATS)   in  the  C-  and 
Ku-bands.  This  technology  employs  pulse  code 
modulation  (PCM)  and  time  division  multiplexing 
(TDM)  techniques  to  saturate  a  satellite  tran- 
sponder using  a  single  carrier  in  order  to  avoid 
potential  inter-satellite  and  terrestrial  inter- 
ference problems.     Recent  developments  in  Single 
Channel  Per  Carrier  (SCPC)  channels  allow  for  a 
variety  of  data  rates  (128  kbps  to  384  kbps), 
providing  10  kHz  or  20  kHz  audio  channels 

(16)  .     Presently,  this  system  is  used  pri- 
marily to  furnish  radio  stations  with  network 
and  syndication  feeds. 


4.2       OTHER  DIGITAL  SYSTEM  FEATURES 

A  number  of  other  features  will  be  available  to 
the  consumer  using  digital  radio  once  functions 
and  standards  sre  agreed  upon  by  the  industry. 
One  example  is  RBDS  (Radio  Broadcast  Data  Sys- 
tems).  Based  on  a  technology  developed  in  Eu- 
rope, RBDS  uses  a  57-kHz  data  stream  broadcast 
on  an  FM  subcarrier.     Once  this  subcarrier  is 
decoded  by  the  receiver,  it  can  provide  the  user 
with  such  information  as  the  station* s  call 
letters,   its  frequency,  the  type  of  programming 
broadcast  by  the  station  and  any  emergency  situ- 
ations existing  in  the  immediate  vicinity. 
Moreover,  if  users  are  in  an  unfamiliar  loca- 
tion, they  can  take  advantage  of  a  program  type 
code  (PTY)  broadcast  on  the  subcarrier.  By 
pressing  a  button  corresponding  to  a  particular 
radio  program  format,  the  user  can  use  the 
receiver's  search  function  to  lock  into  any 
local  stations  broadcasting  the  listener's  pre- 
ferred style  of  programming.     When  used  in  con- 
junction with  AM  radio  broadcasting,  the  pro- 
posed system  is  referred  to  as  ID  Logic  B 
(17). 

4.3      OTHER  SYSTEM  PROPOSALS 

The  above  systems  are  just  a  few  of  the  digital 
radio  technologies  available  now  or  in  the  near 
future.   In  fact  eleven  Digital  Audio  Radio  Ser- 
vices (DARS)  have  been  submitted  so  far.  Compi- 
nies  proposing  systems  include:     Amati  Communi- 
cation Corporation,  AT&T  Bell  Labs,  Digital 
Planet,  General  Instruments,  Kintel  Technolo- 
gies, Mercury  Digital  Communications, 
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Massachusetts  Institute  of  Technology  (MIT), 
NASA/Voice  of  America  (VOA) ,  Strother  LinCoin, 
Thomson  Consumer  Electronics,  and  USA  Digital 
Radio.     Testing  of  these  various  systems  is 
scheduled  to  begin  in  April  of  1993,  and  the 
Electronic  Industry  Association  (EIA)  plans  to 
select  a  standard  by  the  end  of  1993. 

Another  service  which  is  very  similar  to  digital 
radio  is  being  planned  by  NBC  in  conjunction 
with  IBM  and  NuMedia  Corporation.     These  compan- 
ies plan  to  provide  NBC  News  and  CNBC  cablecast 
news  on  personal  computers.     The  experiment 
dubbed  "^Desktop  News*'  will  consist  of  a  feed  of 
daily  programming  to  corporate  customers  via 
satellite,  although  it  can  also  be  sent  on  coax- 
ial and  fiber  optic  cables. 

Michael  Wheeler,  NBC  consultant  and  former  pres- 
ident of  the  Financial  News  Network  (predecessor 
to  CNBC)   said  that  the  network  will  have 

...   an  industry-tailored  newswire  [sic], 
using  news  staff  and  vertical  publica- 
tions.    As  technology  develops  this  will 
be  another  alternative  in  which  people 
will  get  information  (18). 

The  video  program  is  compressed  and  decompressed 
using  a  $1,400  computer  card,   called  Digital 
Video  Interactive,  from  Intel  Corporation.  It 
plays  bsck  at  30  frames  per  second.     A  slower 
version  will  also  be  available.     Corporate  cus- 
tomers can  review  the  latest  news  on  demand, 
backed  up  vith  related  text  from  industry  maga- 
zines.    The  typical  feed  would  last  no  longer 
than  two  minutes  and  would  be  continuously  up- 
dated (19). 

Finally,  new  VSAT  technologies  are  lowering  the 
cost  of  using  satellites  for  smaller  groups  of 
radio  stations.     While  program  distribution  via 
satellite  has  been  around  for  a  number  of  years 
the  high  recurring  monthly  satellite  fees  have 
precluded  their  use  by  small  users.     New  digital 
audio  techniques  have  now  lowered  the  cost  of 
sending  high-quality  digital  programming  across 
the  U.S.   to  about  $1,200  to  $2,500  per  month  in 
the  Ku-band  (20). 

4.4       DIGITAL  SYSTEMS:   BLURRING  THE  LINES 
BETWEEN  TYPES  OF  SERVICES 

As  the  world  moves  from  analog  to  digital  infor- 
mation aystema,  the  line  between  types  of  ser- 
vices begins  to  blur  considerably.     What  distin- 
guishes "AM"  digital  radio  from  "FM"  digital 
radio?  What's  the  difference  between  receiving 
news  programming  on  a  computer  or  a  high- 
definition  TV  set?  and  What's  the  difference 
between  conducting  a  videoconf erence  over  a 
fiber  optic  network  or  linking  up  several  Wide 
Area  Networks  using  B-ISDN  (Broadband  Integrated 
Services  Digital  Network)? 

The  answer,  of  course,  is  that  there  is  really 
little  difference  among  these  applications — all 
of  their  information  is  contained  in  digital 
packets.     Bandwidth  and  propagation  (or  latency) 
vary  depending  on  the  amount  of  information 
sent,  but  most  of  these  technical  problems  have 
been  solved  or  nearly  so.     The  nagging  question 


that  remains,  then,  is  Why  can't  these  various 
systems  be  integrated  into  a  national  or  inter- 
national network  capable  of  disseminating  all 
types  of  information  almost  instantaneously? 
The  answer  to  this  question  depends  less  on 
technology  than  on  corporate  decisions  to  pursue 
these  areas  of  development.     The  following  exam- 
ples will  show  how  political  and  economic  fac- 
tors are  retarding  the  development  and  deploy- 
ment of  digital  radio. 

5.         TELECOMMUNICATIONS  POLICIES  AND 
DIGITAL  RADIO 

The  people  responsible  for  shaping  telecommuni- 
cations policy  are  members  of  one  or  more  of  the 
following  groups:   standards  organizations,  lob- 
bying organizations,  the  various  branches  of 
government   (in  the  case  of  the  United  States 
these  branches  are  the  Judicial,  Executive,  and 
Legislative — including  Congressional  committees 
and  subcommittees,  regulatory  agencies,  end  the 
Department  of  Defense),  domestic  and  foreign 
manufacturers  and  distributors,  and  consumers. 
Because  each  of  these  groups  has  its  own  agenda, 
conflicts  arise  when  trying  to  develop  standardE 
based  on  reaching  a  consensus  among  the  various 
factions.     These  conflicts  are  especially  appar- 
ent in  the  case  of  digital  radio. 

5. 1       IN-BAND  OR  OUT-OF-BAND  DIGITAL  RADIO 

The  biggest  issue  facing  proponents  of  digital 
audio  broadcasting  is  whether  or  not  the  service 
should  be  offered  within  the  existing  FM  band. 
This  issue  was  addressed  at  the  Inter-American 
Committee  on  Telecommunications  (CITEL)  meeting 
held  in  Mexico  City  in  mid-August  of  1992. 
Members  were  split,  vith  the  Mexican  and 
Canadian  delegations  opting  for  an  out-of-band 
service  similar  to  the  European  Eureka  147  DAB 
system  while  the  U. 'j.  was  pushing  for  an  in-band 
system  similar  to     "Project  Acorn*'  funded  by 
CBS,  Group  W  and  ^jannett  Broadcasting. 

While  the  Mexican  and  Canadian  representatives 
were  strongly  in  favor  of  L-band  development, 
they  eventually  agreed  to  form  an  ad  hoc  CITEL 
working  group  on  DAB  to  address  the  concerns 
raised  by  Voice  of  America  and  National  Associa- 
tion of  Broadcaaters  (NAB)  delegates,  who  felt 
that  nations  committed  to  L-band  DAB  should  not 
try  to  "short-circuit  the  development  of  in-band 
[DAB]   in  the  Western  Hemisphere"  (21) 

Michael  Tremblay,   executive  vice  president  of 
the  Canadian  Association  of  Broadcasters  replied 
that  "any  criticism  of  in-band  is  based  on  sci- 
entific evidence"  (22).     He  also  said  that 
"the  USA  Digital  Radio  Consortium  has  done  some 
very  good  work  on  in-band,  but  that  it  will  not 
provide  the  capability  of  Eureka  because  of  the 
spectrum  constraints"  (23). 

The  possibility  for  telemetry  conflicts  between 
Canada  and  the  U.S.   is  another  potential  prob- 
lem.    The  L-band  is  used  for  military  telemetry 
and  testirg  in  the  United  States,  while  Canada 
usee  the  S-band.     The  S-band  issue  also  raises 
concerns  among  current  users  of  the  spectrum  in 
the  U.S.  and  is  presently  being  addressed  by  the 
Feoeral  Communications  Coofflission  (FCC). 
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5.2      REGULATORS  AND  NEW  TECHNOLOGIES: 
FORWARD  INTO  THE  PAST 

Defining  and  then  regulating  new  technologies  is 
one  of  the  greatest  challenges  facing  most  coun- 
tries having  a  mature  telecommunications  infra- 
■tructure.     In  the  case  of  the  U.S.,  long-term 
planning  decisions  and  policy-making  is  further 
hampered  by  a  set  of  laws  originally  formulated 
in  193A.     As  a  result,  most  policy-making  be- 
comes reactionary  in  the  sense  that  rules  and 
regulations  address  problems  based  on  past  expe- 
riences and  situations.     While  this  approach  may 
make  excellent  legal  senae,  it  generally  stifles 
creative  solutions  to  problems  and  opens  up  the 
entire  regulatory  process  to  aggressive  (and 
usually)  successful  lobbying  by  powerful  groups 
interested  in  maintaining  the  status  quo. 

The  United  States  is  not  the  only  country  whose 
telecommunications  philosophy  is  shaped  in  this 
way,  however.     Although  the  specific  political 
structures  of  policy  formation  differ  from  coun- 
try to  country,  many  of  the  same,  arguments  can 
be  heard  from  politicians,  manufacturers,  and 
providers  wherever  they  are  located  in  the 
world.   In  the  1980s  "privatization"  and  "deregu- 
lation" were  touted  as  the  saviors  of  national 
economies  and  industries.     While  the  trend  con- 
tinues worldwide,   in  the  United  States  (where 
deregulation  had  its  roots)  there  seems  to  be  a 
shift  toward  re-regulating  some  communications 
industries,  driven  by  a  demand  from  consumers 
for  more  accountability  in  some  services  such  as 
cable  TV.     This  clash  of  philosophies  can  be 
seen  in  the  way  regulatory  agencies  are  handling 
the  digital  audio  broadcast  situation. 

5.2.1  DIGITAL  RADIO  AND  THE  FCC 

The  FCC  has  approved  a  Notice  of  Proposed  Rule- 
making (NPRM)  on  digital  audio  broadcasting, 
giving  satellite-based  technology  a  portion  of 
the  S-band.     Under  the  NPRM,  the  FCC  would  re- 
allocate the  2310-2360  MHz  portion  of  the  spec- 
trum to  satellite  digital  audio  services  while 
current  users  of  the  spectrum  (mobile  and  radio- 
location services)  would  be  reaccommodated  at 
the  upper  end  of  the  S-band  (2360-2390  MHz). 
Meanwhile,  these  services  would  be  allowed  to 
operate  in  their  present  location  until 
January  1,  1997. 

The  FCC  also  approved  a  Further  Notice  of 
Inquiry  (FNOI)  pertaining  to  terrestrial  DAB 
systems,  acknowledging  what  it  termed  "wide- 
spread interest"  in  terrestrial  DAB,  especially 
in-band  technology  (2A). 

In  discussing  the  NPRM,  Dr.  Thomas  Stanley, 
chief  of  the  Office  of  Engineering  and  Techno- 
logy, suggested  that  satellite  DAB  might  be 
implemented  "toward  the  end  of  the  19908,"  while 
a  "truly  successful"  terrestrial  system  may  not 
be  in  place  until  after  the  year  2000  (25). 
These  statements  by  Stanley  raised  a  number  of 
questions  at  the  FCC. 

Commissioner  James  Quelle  asked  Stanley  about 
the  effect  of  proposing  S-band  for  U.S.  DAB  when 
both  Mexico  and  Canada  seem  intent  on  using  L- 


band.     Stanley  replied  that  "the  U.S.  will 
participate  in  coordination  efforts  with  [those] 
countries,"  noting  the  possibility  of  "power  and 
coverage  tradeoffs"  (26). 

Commissioner  Ervin  Duggan  then  asked  Stanley 
whether  the  action  undertaken  in  the  NPRM  would 
be  a  threat  to  localism,  and  how  the  concept 
could  be  preserved  in  the  face  of  satellite- 
based  DAB  implementation.     Stanley's  response 
was  the  "the  issue  raises  a  question  of  relative 
values — that  is,   localism  versus  quality" 
(27). 

5.2,2  A  EUROPEAN  FCC  AND  EC  SATELLITE 
REGULATION 

A  single  European  telecommunications  service 
license  is  being  proposed  by  the  Commission  of 
the  European  Communities.     If  approved,  this 
license  would  permit  companies  to  avoid  licens- 
ing procedures  in  each  country  within  the  EC, 
thus  cutting  down  on  paperwork  and  expenses. 

The  proposal  would  also  create  a  pan-European 
regulatory  body  which  would  wield  a  substantial 
amount  of  direct  regulatory  authority  over  tele- 
communications providers  at  the  expense  of  na- 
tional authorities  (28).     While  the  proposal 
does  not  currently  apply  to  satellite  services, 
it  does  set  up  a  structure  that  officials  say 
will  be  modified  in  the  future  to  accommodate 
satellite  licensing.     The  EC  Commission  argues 
that  current  satellite  regulations  in  Europe 
were  created  decades  ago  and  fail  to  deal  with 
rapidly  advancing  technologies  (29). 


According  to    Gerald  E.  Oberst,  Jr.  (30): 

The  intent  ...   is  to  permit  single  li- 
censes to  extend  into  other  European  coun- 
tries represented  in  the  European  Confer- 
ence of  Postal  and  Telecommunications  Ad- 
ministrations (CEPT).     Thus,  this  proposal 
could  affect  licensing  conditions  for  a 
total  population  area  of  over  350  million 
customers .    .   .  . 

To  assist  in  the  administration  of  the 
system,  the  Commission  proposes  to  estab- 
lish a  Community  Telecommunications  Com- 
mittee (CTC) ,  composed  of  representatives 
of  national  telecom  regulatory  agencies 
from  all  EC  countries.   ...     In  fact,  the 
Commission  would  obtain  a  new  and  signifi- 
cant level  of  regulatory  power  under  the 
current  proposals  (31). 

The  new  structure  does  not  address  satellite 
services,  because  the  Commission  believes  that 
satellite  licensing  requires  consideration  of 
frequency  coordination,  access  to  space  segment 
and  interconnection  with  the  public  networks 
(32). 

While  this  proposal  should  simplify  licensing 
procedures,   it  also  will  be  a  test  of  power 
among  the  various  EC  governments  and  the  power- 
ful PTTs  and  those  agencies  who  control  European 
and  international  telecommunications  satellites. 
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5.3       LOBBYISTS,  MANUFACTURERS  AND 
DISTRIBUTORS 

While  issues  concerning  cross-border  interfer- 
ence and  localism  versus  quality  are  being  ad- 
dressed by  various  government  agencies,  techni- 
cal standards,  patents  and  copyrights  are  cur- 
rently stalling  the  implementation  of  DAB  in  the 
United  States. 

For  example,  the  RBDS  standard  was  originally 
expected  to  be  approved  by  the  April  1992  NAB 
convention,  but  it  became  stalled  when  the  NAB 
threatened  to  pull  its  support.     The  NAB's  RBDS 
committee  felt  that  the  standard  was  being  driv- 
en by  receiver  manufacturers,  represented  by  the 
Electronics  Industry  Association  (EIA),   and  ar- 
gued that  it  offered  no  benefit  to  AM  stations. 

Even  after  the  two  groups  compromised  by  working 
ID  Logic  B  for  AM  into  the  standard,  NAB  Manager 
for  Technical  Regulatory  Affairs,  John  Marino, 
said  that  there  was  broadcaster  resistance  to 
the  FM  format  scanning  feature.     According  to 
Marino: 

A  lot  of  broadcasters  just  don't  want 
format  scanning  at  all.     They  feel  that 
their  station  may  actually  be  missed  in 
any  format  scanning  [by  listeners] 

(33). 

One  of  the  problems  with  the  scanning  feature  is 
that  only  10  specific  categories  of  programming 
are  identified,  and  many  stations  have  said  that 
they  don't  want  to  be  rigidly  categorized  in  one 
format.     For  instance,  there  are  several  varia- 
tions of  the  country  format,  but  only  one  coun- 
try format  code  is  presently  available;  thus, 
all  types  of  country  stations  would  be  lumped 
together  and  selected  during  listener  scanning. 

On  the  other  hand,  proponents  argue  that  the 
proposed  standard  already  has  21  PTY  formal 
codes  with  two  spare  codes,  and  as  formal  scan- 
ning is  a  primary  feature  of  the  system,  they 
believe  that  without  it  most  consumers  would  not 
buy  the  receivers  (34). 

Meanwhile,  the  EIA  is  setting  up  a  testing  fa- 
cility to  select  a  DAB  standard.     The  organiza- 
tion is  supposed  to  test  all  systems  that  are 
received  for  evaluation  by  April  of  1993  and  se- 
lect one  of  them  by  the  end  of  1993.  However, 
the  NAB  and  other  critics  of  this  plan  argue 
that  the  committee  overseeing  the  testing  does 
not  involve  broadcasters  to  the  same  degree  as 
others.     In  fact,  the  proposed  voting  bloc  gives 
broadcasters  two  votes,  the  receiver  industry 
four  and  one  vote  each  for  satellite  interests, 
software  manufacturers,  broadcast  equipment 
manufacturers,  radio  networks,  the  semiconductor 
industry,  and  the  computer  industry.  However, 
the  EIA  said  that  the  subcommittee  will  recom- 
mend a  standard  only  by  consensus,  and  the 
voting  bloc  only  comes  into  play  when  the  stan- 
dard is  sent  to  the  FCC  (35). 

On  another  front,   DAB  is  being  assailed  by  the 
Recording  Industry  Association  of  America 
(RIAA) .  This  organization  is  urging  the  FCC  to 


take  a  cautious  approach  to  satellite  digital 
audio  broadcasting. 

Citing  the  FCC's  acceptance  of  Satellite  CD 
Radio* s  application  to  have  a  satellite  DAB 
service  up  and  running  by  1996,  the  RIAA  told 
the  FCC  that 

.   .   .  without  adequate  protection,  these 
digital  audio  broadcasting  services  could 
have  a  devastating  impact  on  the  recording 
industry,  and  ultimately  on  the  listening 
public  as  well. 

For"  example,  unless  subject  to  certain 
controls,  a  digital  radio  service  could 
transmit  with  CD  quality  an  entire  album 
of  a  popular  artist,  such  as  R.E.M.'s  new 
hit  album  'Automatic  for  the  People,*  on 
the  day  of  its  release,  thereby  making  it 
available  to  millions  of  R.E.M.  fans 
throughout  the  country. 

One  can  readily  see  how  this  capability 
could  virtually  wipe  out  the  economic 
incentives  now  afforded  to  record  creators 
to  produce  new  recordings  by  eliminating 
the  market  for  the  sale  of  prerecorded 
music — the  only  existing  means  for  provid- 
ing compensation  to  the  record  producers 
tnd  the  artists  whose  performances  are 
fixed  on  the  recording  (36). 

The  RIAA  went  on  to  recommend  that  the  FCC 
"fully  protect  the  copyright  interests**  of  the 
music  industry  and  to  limit  satellite  radio  DAB 
transmissions  to  **an  individual  selection  from  a 
particular  album  during  a  limited  time  period** 
(37). 

In  its  filing  at  the  FCC  the  RIAA  renewed  its 
request  for  performance-rights  royalties  for 
performing  artists,  a  request  that  the  organiza- 
tion has  made  on  several  occasions  during  the 
last  ten  years,  but  which  has  never  gained  much 
support  in  Congress.     The  concept  calls  for 
broadcasters  to  pay  royalties  to  the  music  in- 
dustry for  their  use  of  prerecorded  music  beyond 
the  licensing  fees  they  pay  each  year  to  ASCAP 
and  BMI  (38). 

5.4      STANDARDS  ORGANIZATIONS 

Although  professional  societies  such  as  the 
Institute  of  Electrical  and  Electronic  Engineers 
(IEEE)  and  the  Society  of  Motion  Picture  and 
Television  Engineers  (SMPTE)  develop  many  of  the 
manufacturing  standards  used  in  the  U.S.  tele- 
communications industry,  the  coordination  of 
these  standards  is  carried  out  by  the  American 
National  Standards  Institute  (ANSI).  While  ANSI 
licenses  manufacturers  whose  products  conform  to 
its  standards,  their  guidelines  are  still  only 
recommendations.   In  fact,  they  do  not  enjoy  the 
same  status  as  government  regulations.  Manufac- 
turers are  free  to  develop  their  own  **standards** 
and  often  do.     Examples  of  **selective  standard- 
ization** include  VHS  and  Beta  videocassette 
machines  and  IBM-type  and  Apple  personal  comput- 
ers. 
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Relying  on  voluntary  cooperation  and  the  market- 
place to  determine  **«tandard«"  produces  customer 
confusion.     Consumers  become  wary  of  buying 
expensive  products  wh:' ch  may  quickly  become 
obsolete.     Manufacturers  hesitate  to  invest 
heavily  in  research  and  development,  and  many 
financial  institutions  and  investors  are  unwill- 
ing to  lend  capital  for  low-return,  high-risk 
ventures. 

One  example  is  AM-atereo  radio.     After  choosing 
a  standard,  the  FCC  reversed  itself  and  opted  to 
let  the  marketplace  select  the  standard.  Now, 
the  FCC  has  decided  to  re-open  the  matter  and, 
perhaps,  choose  a  system  after  all,  having  de- 
cided that  the  marketplace  approach  was  actually 
hindering  the  implementation  of  the  service. 
DAB  also  faces  many  of  the  same  hurdles  that 
caused  AM-stereo  to  stumble. 

Bob  Finger,  Vice  Chairman  of  the  AES*8  standards 
subcommittee,  says  that 

[The]   problems  in  developing  a  standard 
[are  that]  the  standards  process  is  a 
"voluntary  activity,"  and  that  "geograph- 
ic" problems  make  regular  communications 
difficult.     More  importantly  the  AES  is 
not  a  compliance  organization.  Therefore, 
it  is  up  to  the  manufacturers  to  "police 
themselves"  (39). 

Aa  a  result,  the  digital  interface  standard 
being  proposed  by  the  AES  actually  has  two 
parts:  the  electrical  portion  and  the  channel 
status  portion.     But  there  are  levels  in  the 
implementation  of  the  interface,  divided  along 
professional  and  consumer  lines.     So  the  AES  set 
up  "minimum,"  "standard,"  and  "enhanced"  cr.^te- 
ria  for  implementation  (40), 

5.5      FOREIGN  ORGANIZATIONS 

The  Mexican  broadcasters  association,  Camora 
Nacional  de  la  Induatria  de  Radio  y  Television 
(CIRT),   is  negotiating  to  join  the  Eureka  147 
digital  audio  broadcasting  consortium  and  is 
moving  ahead  with  plans  to  begin  testing  and 
introducing  digital  radio  to  Mexico  by  1998, 
The  Mexicans  are  coordinating  test  scheduling 
with  the  Canadians,  the  most  active  proponents 
of  the  Eureka  system  at  L-band  outside  of  Eu- 
rope. Canada  has  conducted  tests  since  1990. 

This  action  establishes  Mexico  as  a  digital 
radio  broadcasting  leader  among  nations  that  it 
is  connected  with  culturally,  such  as  those  in 
Central  and  South  America,  because  of  commit- 
ments it  made  to  these  countries  to  help  them 
develop  digital  radio  as  part  of  the  World  Ad- 
ministrative Radio  Conference  (WARC)  in  1992. 

A  key  aspect  of  the  CIRT  plan  is  extensive  lob- 
bying of  the  United  States.  A  spokesperson  for 
the  group  said: 

We  will  insist  in  our  lobbying  efforts 
with  NAB,  that  it  change  its  current  posi- 
tion [support  of  S-band  for  satellite  and 
possible  implementation  of  in-band  for 
terrestrial]  and  assist  them  [the  U.S.]  in 
obtsining  the  spectrum  and  the  assignment 


to  the  broadcasters  in  their  country 
(41). 

Australia  is  another  country  that  many  believe 
will  soon  commit  itself  to  digital  audio  broad- 
casting.    The  earliest  starting  date  for  D.\B  in 
Australia  seems  likely  to  be  between  1995  and 
1996  for  experimental  broadcasts  with  simulcasts 
until  2010  and  digital  broadcasts  by  2015 
(42).     (This  is  approximately  the  same  time 
frame  proposed  by  the  U.S.  Congress  to  have  a 
nationwide,  advanced,  interactive,  interoper- 
able, broadband  telecommunications  infrastruc- 
ture in  place. )  (43) 

Australian  officials  believe  that  having  a 
single  transmission  standard  (L-band)  will  lower 
the  cost  of  receivers  by  simplifying  their  con- 
struction, thus  making  them  more  appealing  to 
consumers.     Receiver  costs  were  cited  as  being 
the  principal  reason  for  AM-stereo' s  failure  in 
Australia  as  consumers  were  not  willing  to  pur- 
chase a  receiver  to  listen  to  a  service  they 
could  already  receive  with  analog  and  digital 
simulcasts.     The  same  problem  could  occur  again 
with  DAB. 

Another  possible  problem  that  may  retard  the 
growth  of  DAB  in  Australia,  particularly  satel- 
lite DAB,  is  the  economy.     Although  there  seems 
to  be  a  great  deal  of  enthusiasm  for  DAB  among 
members  of  the  Federation  of  Australian  Radio 
Broadcasters  (FARB),  many  radio  stations  are 
operating  at  a  loss,  and  the  nation  is  still  in 
the  grip  of  recession.     Therefore,  the  prospect 
of  investing  heavily  to  keep  pace  with  techno- 
logical change  is  not  an  attractive  proposition 
for  everyone  (44) , 

5.6  CONSUMERS 

The  success  of  any  advanced  digital  information 
system:     radio,  television,  data — whatever, 
eventually  depends  on  consumer  acceptance. 
Determining  what  consumers  need  versus  what  they 
want  is  critical  in  any  venture,  especially 
during  periods  of  economic  recession,  when  con- 
sumers spend  less  for  "wants"  and  concentrate 
more  on  their  actual  "needs".     An  editorial  in 
rtffnir'""'tC^^io"s  Week  aptly  sums  up  this  philoso- 
phy of  purchasing  in  the  case  of  high-data-rate 
services: 

Users  want  fast  data  services,  but  don't 
want  them  immediately.     Or  they  want  them 
immediately,  but  don't  want  to  pay  dearly 
for  them.   .   .   .     Switched  multimegabit 
data  services  are  becoming  available,  but 
we  don't  hear  a  mad  rush  of  users  asking 
to  get  them.  And  analysts  say  that  sales 
of  switched  data  services  that  operate  at 
384  kilobits  per  second  or  above  are  slug- 
gish. 

The  pattern  is  not  new.  ISDN  services  are 
speedier  than  r?  %ular  phone  lines  for  PC 
communications  and  facsimile  transmis- 
sions, yet  ISDN  has  not  sold  well.  And 
45-megabit-per-8econd  services  are  widely 
available  from  interexchange  carriers,  but 
they  are  not  widely  used  (45). 
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5.7  COMPETITION 

In  effect,  competition  is  a  two-edged  sword. 
It  is  responsible  for  providing  consumers  with  a 
variety  of  new  and  better  services.     But  it  has 
also  prevented  their  full  implementation,  be" 
cause  it  has  forced  providers  to  cut  their  basic 
offerings.     Faced  with  a  stagnant  economy,  most 
users  have  opted  for  slower,  but  cheaper  ser- 
vices.    In  addition,   because  many  new  technol- 
ogies are  only  now  being  introduced  at  the  con- 
sumer level,  most  purchasers  arc  waiting  to  see 
the  industry  shake  itself  out — to  see  what 
"standards"  survive  and  what  "bugs"  are  in  the 
systems. 

For  example,  just  when  everyone  thought  ISDN  was 
going  to  get  off  the  ground  with  the  NI-1  speci- 
fications defined  by  Bell  Communications  Re- 
search and  endorsed  by  all  the  Bell  companies  in 
February  1991,  ISDN  users  were  surprised  to  hear 
that  Southwestern  Bell  and  US  West  do  not  plan 
to  install  NI-1  software  (46). 

On  another  front,  HDTV  seemed  ready  to  enter  the 
consumer  market.  Then,  new  digital  systems  sup- 
planted the  analog  systems  originally  under 
consideration  for  testing  in  the  U.S.  Japan 
soon  followed  suit,   and  NTT  has  been  promoting 
R&D  for  a  Super  HDTV  (SHD)  that  will  have  a 
resolution  of  1,125  scanning  lines,  approximate- 
ly twice  that  of  the  current  Hi-Vision  system 

(47)  .     In  Europe  a  new  digital  HDTV  system 

has  also  been  proposed.     The  standard,  known  as 
HD-DIVINE  (Digital  Video  Narrowband  Emission), 
was  supported  by  James  C.  McKinney,  chairman  of 
the  U.S.  Advanced  Television  Systems  Committee, 
Who  chastised  the  European  Commiasion  for  its 
pursuit  of  the  enhanced  TV  system  D-2  MAC  as  a 
stepping  stone  to  analog  HD-MAC.     McKinney  ar- 
gued that  "to  withhold  HDTV  from  the  public 
simply  to  sell  them  first  an  enhanced  television 
receiver  is  a  matter  of  unconscionable  greed  on 
the  part  of  the  equipment  manufacturers" 

(48)  . 

6.         DEVELOPING  THE  TELECOMMUNICATIONS  INFRA- 
STRUCTURES OF  THE  FUTURE:   SUMMARY  AND 
CONCLUSIONS 

While  this  paper  has  concentrated  on  recent 
developments  in  digital  audio  broadcasting  as  a 
reference  point  for  discussing  emerging  informa- 
tion delivery  systems,  it  is  obvious  that  many 
of  the  same  problems  are  confronting  those  who 
wish  to  implement  any  of  the  new  technologies: 
radio,   ISDN,  HDTV,  LANs,  WANs,  or  satellites. 

Having  examined  such  areas  as  governmental 
policy-making,  lobbying  groups,  standards  or- 
ganizations, foreign  competition,  and  economic 
constraints,  one  can  begin  to  see  certain  com- 
monalities among  nations  and  groups  that  contin- 
ually effect  the  deployment  of  new  technologies. 

6 . 1       PAST  APPROACHES 

Any  country  with  a  mature  telecommunications 
infrastructure  is  hampered  by  the  preconceived 
notion  that  existing  technologies  must  be  pro- 
tected.    This  is  true  in  the  area  of  software 
development  as  well. 
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Furthermore,  most  industries  and  associations 
representing  those  industries  lobby  for  unre- 
strained trade  and  competition — until  they  find 
themselves  being  undercut  by  competitors.  This 
philosophy  also  carries  over  to  the  area  of  R&D. 
Many  firms  actively  seek  out  public  funds  for 
research,  yet  decry  public  control  of  the  infra- 
structure as  overburdensome  and  anti- 
competitive. 

Most  regulatory  agencies  try  to  formulate  rules 
governing  new  technologies  based  on  past  prac- 
tices and  reactive  rule-making  procedures.  In 
the  U.S.  the  FCC  still  categorizes  technological 
systems  by  application  (cable,  telephone,  tele- 
vision— broadcast  or  common  carrier)  even  though 
most  technologies,  and  certainly  digital  tech- 
nologies, make  these  distinctions  irrelevant. 

Finally,  a  global  capitalist  economic  system 
generates  a  number  of  forces  which  can  no  longer 
be  controlled  at  a  national  level.  Protective 
tariffs,  unique  "standards,**  and  subsidization 
of  certain  businesses  to  protect  a  state's  domi- 
nance no  longer  work  in  a  world  in  which  multi- 
national corporations  are  linked  by  instanta- 
neous communications.     Recent  events  in  Eastern 
Europe  have  shown  the  fallacy  in  this  line  of 
reasoning. 

6.2      THE  UTOPIAN  FUTURE 

Returning  to  the  issues  raised  by  Robert 
Reich  in  the  beginning  of  this  paper,  nations 
wishing  to  remain  competitive  muat  develop  bet- 
ter ways  to  develop  problem-identifying, 
problem-solving  workers  and  better  ways  of  link- 
ing them  together*     These  goals  can  only  be 
achieved  by  selecting  the  right  combination  of 
technologies  for  a  given  situation. 

6.2.1  AVAILABLE  TECHNOLOGIES 

Today,  the  principal  forms  of  delivering  infor- 
mation around  the  world  include  twisted-pair 
copper  wires,  fiber  optics,  terrestrial  broad- 
casting and  two-way  radios  (including  cellular 
and  "Sky**  phones),  coaxial  cable  and  satellites. 
All  of  these  technologies  can  handle  some  amount 
and  some  form  of  digital  information. 

After  information  is  turned  into  a  digital  for- 
mat, we  can  no  longer  tell  whether  the  informa- 
tion is  radio,  TV,  supercomputer  data  or  any- 
thing else.     Therefore,  the  ideal  approach  would 
be  to  allocate  the  various  parts  of  the  electro- 
magnetic spectrum  based  on  transmission  effi- 
ciency, rather  than  on  pre-existing  sub-bands. 

Once  the  spectrum  is  assigned  using  these 
criteria,  nations  could  then  develop  an  infra- 
structure based  on  community  needs.  For 
example,  remote  areas  may  need  satellite  cover- 
age, whereas  cities  could  be  served  by  fiber. 
Low-data  rate  users  could  benefit  from  packet 
radio  and  low-cost  receivers.     Only  by  re- 
evaluating the  services  provided  to  consumers 
based  on  actual  needs,  rather  than  on  overly 
optimistic  "wants"     (as  defined  by  overenthus- 
iastic  marketing  departments)  can  a  state  or 
nation  develop  a  truly  workable 
telecommunications  infrastructure. 
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6.3      REALITY  CHECK 

The  Utopian  viiion  of  developing  a  working  tele- 
conmuni cat ions  infrastructure  ie  just  that — 
Utopian.     In  reality  established  services  will 
continue  to  lobby  for  protection,  and  government 
officials  will  continue  to  regulate  the  industry 
based  on  preconceived  and  past  practices. 
Nevertheless,  certain  actions  can  be  taken  now 
to  inprove  the  overall  situstion. 

First,  everyone  must  recognize  that  no  one  tele- 
communications infrastructure  will  work  in  all 
cases.     Cultural  considerations  and  needs  ulti- 
mately decide  what  a  society  will  or  will  not 
accept,  advertising  and  marketing  executives* 
beliefs  to  the  contrary. 

Second,  governing  bodies  must  realize  that  the 
shift  from  analog  to  digital  information  deliv- 
ery systems  is  giving  us  the  opportunity  to  view 
information  applications  from  a  new  perspective. 
We  can  use  this  opportunity  to  break  away  from 
our  rigid  approaches  to  spectrum  planning. 

If  we  can  accomplish  this  feat,  we  can  then 
explore  ways  in  which  to  integrate  various  digi- 
tal technologies  into  seamless  telecommunica- 
tions infrastructures.     Our  goal  is  to  organize 
the  market  in  such  a  way  that  it  will  motivate 
the  problem  solvers  or  **symbolic  analysts" 
(49)  to  discover  new  ways  of  helping  society 
while  inflicting  the  least  amount  of  harm  on  our 
global  environment. 
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1.  ABSTRACT 

The  role  of  telecommunications  in  improving  business  efficiency  is 
reviewed.  Two  examples:  automatic  call  screening  and  audio 
conferencing,  are  explored  through  a  typical  business  scenario.  The 
impact  of  several  new  telecommunications  business  capabilities 
resulting  from  converging  technologies  is  then  explored.  New 
capabilities  discussed  include  store  and  forward  facsimile,  voice 
annotated  facsimile,  dial-up  video  conferencing  and  video  mail. 


2.  INTRODUCTION 

During  the  past  decade,  it  has  been  widely 
recognized  that  a  strong  telecommunications 
infrastructure  is  essential  to  economic 
development.  Major  investments  are 
currently  being  made  in  developing  and 
expanding  telecommunications  throughout 
the  Asia/Pacific  region,  and  in  many  other 
parts  of  the  world.  This  investment  is  a 
response  to  the  need  for  better  people  to 
people  communication  -  particularly  in 
business. 

The  role  of  personal  relationships  is 
important  in  business  everywhere,  but  it  can 
be  argued  that  this  is  the  single  most 
important  element  of  conducting  business  in 
Asia.  The  role  of  telecommunications  in 
building  and  maintaining  these  relationships 
has  continually  increased  in  importance  o  er 
the  years. 

Initially,  the  telephone  was  a  poor  substitute 
for  a  face  to  face  meeting.  Calls  were 
difficult  to  set  up.  Quality  was  often  poor. 
And  the  service  was  expensive.  The 
introduction  of  modern  equipment  with  such 
capabilities  as  stored  program  control  and 
digital  communications,  has  drastically 
improved  communications  both  within  Asia 
and  between  Asia  and  other  regions. 

As  these  improvements  have  taken  place,  the 
telephone  call  has  changed  from  a  poor 
second  choice  for  holding  a  meeting,  to  an 
indispensable  tool  for  conducting  business  in 
Asia/Pacific.      One    indicator   is    the  wide 


spread  of  wireless  personal  communications. 
In  major  Asian  cities  today,  more  than  in  any 
other  part  of  the  world,  one  encounters  large 
numbers  of  people  using  portable  handheld 
wireless  terminals.  The  t;affic  jams  of  some 
Asian  cities  are  legendary,  and  these  tools 
have  already  become  essential  to 
maintaining  contact,  and  building  and 
maintaining  the  relationships  on  which 
Asian  business  depends. 

The  basic  telephone  call  provides  a  major 
improvement  to  business  efficiency  by  itself. 
It  would  be  literally  impossible  to  meet  face 
to  face  with  the  number  of  people  one  talks 
with  in  a  typical  business  day.  But  this  is 
only  the  beginning  of  the  business 
efficiencies  which  come  from  modern 
telecommunications  systems.  Many  such 
improvements  were  introduced  first  in  the 
advanced  private  telecommunication  systems 
installed  in  large  corporations.  As  these 
capabilities  spread  into  the  public  networks, 
and  become  available  more  widely  to  all 
sectors  of  business,  the  effectiveness  of  Asian 
business  will  increase.  Beyond  this,  new 
features  and  capabilities  from  converging 
telecommunication  technologies  will  provide 
even  further  economic  stimulus  through 
further  improvements  in  business  efficiency 
and  effectiveness.  It  is  some  of  these  new 
features  and  capabilities  which  are  the  focus 
of  this  paper. 

3.  BUSINESS  EFFICIENCY  SCENARIO 

Two  examples  of  business  applications 
implemented    first    on    advanced  private 
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business  communications  systems  include 
automatic  call  screening  and  conference 
calling.  As  with  most  telecommunications 
improvements  these  applications  are 
concerned  with  more  efficient  use  of  time 
and  people. 

3.1  Automatic  Call  Screening 

Call  screening  allows  an  individual  to  specify 
how  incoming  calls  are  to  be  handled,  based 
on  the  identity  of  the  calling  party.  For 
example^  an  individual  may  be  working 
against  a  tight  deadline  to  prepare  a  bid. 
Only  calls  from  departments  concerned  with 
the  bid  preparation  are  to  be  accepted.  In 
addition,  of  course,  calls  from  the  boss  will  be 
accepted.  The  departments  from  which  calls 
will  be  accepted,  and  the  identity  of  the  boss 
are  entered  into  the  system.  These  calls  will 
'ring"  on  the  individual's  desk,  with  a  special 
ringing  pattern  to  identify  them.  All  other 
calls  will  be  forwarded  to  the  individual's 
voice  mail  system.  This  allows  the  individual 
to  concentrate  on  the  task  at  hand,  without 
interruption,  except  for  calls  which  are 
needed  to  complete  the  immediate  task. 

During  one  of  the  calls,  an  issue  is  raised 
which  requires  resolution  among  several 
departments,  before  the  final  bid  can  be 
prepared.  The  individual  immediately  places 
a  conference  call  to  four  key  people  in 
several  different  cities  and  the  issue  is 
resolved  in  about  an  hour. 

3.2  Audio  Conference  Calling 

Conference  calling  is  also  concerned  with 
lime  and  people.  Setting  up  a  face  to  face 
meeting  among  the  people  involved  in  the 
conference  call  would  require  both  time  and 
expense  for  travel.  And  the  deadline  for 
submitting  the  bid  could  be  missed,  because 
of  scheduling  conflicts.  Conference  calls  don't 
eliminate  scheduling  conflicts,  but  they 
reduce  them,  because  the  time  required  is 
typically  reduced  to  one  to  two  hours, 
instead  of  the  one  to  two  days  typically 
required  for  travel  to  and  from  a  face  to  face 
meeting. 

4.  IMPACr  OF  CONVIiRGlNG  TECHNOLOGIES 

4.1  Convergence  Of  Voice  And  Fax  With  Store 
And  Forward  Technology 


It  is  quite  likely  that  some  facsimile 
communications  would  also  be  used  in  the 
process  of  preparing  the  bid.  Following  the 
explosive  growth  of  the  last  decade,  it  is  hard 
to  imagine  conducting  business  in 
Asia/Pacific  today  without  fax.  Ease  of  use, 
reliability  and  low  cost  are  a  few  of  the 
reasons  facsimile  communication  has 
exploded  globally.  The  fact  that  any 
language  can  make  use  of  facsimile, 
regardless  of  the  writing  system,  has  been 
particularly  important  in  Asia/Pacific. 
Closely  related  is  the  fact  that  voice 
telephony  is  independent  of  language. 
Bringing  voice  and  fax  technologies  together, 
and  combining  them  with  store  and  forward 
technology  will  provide  a  powerful  extension 
to  an  already  powerful  communications  tool. 

Store  and  Forward  Facsimile 

Store  and  forward  technology,  facsimile 
technology  and  voice  technology  are 
converging,  and  the  result  will  be  a  strong 
positive  impact  on  business  productivity  and 
efficiency.  This  convergence  will  improve 
people  to  people  communications. 
Continuing  improvements  in  memory  size 
together  with  continuing  reductions  in  cost 
will  make  it  feasible  to  combine  digital  voice 
annotations  with  digitally  stored  facsimile 
documents. The  concept  is  shown  in  Figure 
1. 

STORE  &  FORWARD  FACSIMILE  CONCEPT 


Figure  1 


It  could  be  argued  that  facsimile  is  basically 
a  "store  and  forward"  mechanism.  The 
message  is  stored  on  paper,  then  transmitted 
to  the  receiver,  where  it  is  "stored"  on 
another  piece  of  paper.    So  there  is  a  natural 
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synergy  with  the  advances  of  the  past 
decade  in  store  and  forward  voice  mail  and 
text  messaging. 

Voice  Annotated  Facsimile 

A  basic  capability  of  message  store  and 
forward  systems  which  will  enhance 
facsimile  is  the  ability  to  forward  a  stored 
fax  message  to  another  person,  with  or 
without  annotations.  The  annotations  may 
be  text.  But,  further  integration  of  store  and 
forward  facsimile  with  voice  mail  systems 
will  give  senders  and  recipients  the 
capability  to  add  voice  instructions  or 
comments  before  sending  or  forwarding  the 
fax. 

No  matter  how  good  the  writer's  writing 
skills,  more  complete  comments  and 
directions  can  be  given  with  voice.  The  user 
interface  can  be  as  simple  as  any  telephone 
set  with  a  DTMF  interface.  Using  a 
combination  of  keys,  the  recipient  of  the  fax 
can  begin  recording,  pause,  edit,  etc.  -  all  the 
same  capabilities  typically  available  with  a 
tape  recorder  or  dictation  unit. 

This  need  not  require  special  facsimile 
equipment.  All  modern  voice  communication 
systems  send  and  receive  digital  bit  streams. 
Bit  streams  which  contain  the  carrier  plus 
the  fax  information  can  be  captured  and  held 
in  memory  associated  with  a  PBX  or  a  Central 
Office  switch,  and  then  transmitted  to  a 
facsimile  unit  or  a  CRT  screen  at  a  later  time, 
under  user  control. 

Additional  Efficiencies  From  Store  And 
Forward  Fax 

Several  capabilities  associated  with  voice 
mail  systems  today,  will  make  store  and 
forward  facsimile  more  effective  than 
standard  fax.  A  simple  example  is  the 
capability  to  turn  on  a  "message  waiting 
lamp"  on  the  recipient's  telephone  set. 
Facsimile  equipment  is  typically  located  in  a 
special  room  which  may  not  be  attended. 
The  individual  expecting  an  urgent  message 
by  fax  can  waste  time  going  back  and  forth 
between  office  and  fax  room.  A  message 
waiting  lamp  on  the  telephone  set  to  alert 
the  recipient  that  a  facsimile  has  arrived,  will 
eliminate  this  inefficiency.  Yet  another 
capability  likely  to  be  added  to  facsimile 
store    and    forward    systems    is  integration 


with  a  paging  system  to  notify  a  recipient  of 
the  arrival  of  an  urgent  facsimile  message. 

One  of  the  most  valuable  features  of  a  voice 
mail  system  today  is  its  ubiquity.  A  user  can 
access  his  voice  mail  and  receive  messages 
anywhere  there  is  a  phone.  Store  and 
forward  fax  has  a  similar  capability.  The 
user  can  access  the  facsimile  messages  by 
dialing  in  from  any  fax  terminal.  Fax 
terminals  are  already  common  in  airports 
and  fax  interfaces  have  become  common  in 
portable  personal  computers.  These  tools 
become  even  more  powerful  when  used  in 
conjunction  with  a  fax  store  and  forward 
system.  It  is  not  difficult  to  imagine  a  fax 
pay  phone  in  many  locations  in  the  future, 
when  fax  store  and  forward  systems  become 
widespread.  This  effectively  provides  the 
ability  to  route  a  fax  to  wherever  the 
recipient  is  located,  even  if  he  is  moving 
among  several  locations. 

4.2  Evolution  of  Business  Video  Conferencing 

Many  different  communications  technologies 
have  converged  to  make  business  video 
conferencing  a  reality.  Video  communication 
is  the  most  recent  advance  available  to  the 
general  user. .  Reasonably  good  quality  dial- 
up  video  ,  using  two  64  kb/s  circuits,  is 
emerging  globally,  using  the  technology 
shown  in  Figure  2. 


DIALABLE  WIDEBAND  SERVICES 


Communlcailons  NetworiTfc 


•  End  User  Dialable  (DTMF  or  ISDN  Signalling) 

•  Logical  Association  of  POTS  Loop  or  ISDN  D  Channel  with  Video  DS 
Access  Loop 

•  Access  and  Interoffice  Connection  Opttons: 
■  SubDS-1     '  DS-1     '  DS-1-MulllpIe 

Rgure  2 

The  cost  is  affordable  to  all  the  nations  of 
Asia/Pacific  and  the  impact  is  dramatic. 
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This  relatively  low  bandwidth  video  does  for 
real  time  communications  what  facsimile 
does  for  store  and  forward  communications. 
The  video  camera  allows  individuals  at 
multiple  locations  to  communicate  images, 
drawings,  and  text,  in  real  time  conferences, 
and  to  discuss  what  is  displayed.  Diai-up 
video  conferencing,  combining  real  time 
images  with  real  time  voice,  is  both 
independent  of  the  character  sets  of  the 
languages  being  used  and  works  equally  well 
for  all  languages. 

Video  conferencing  has  begun  to  be  widely 
used  for  conferences  involving  people 
distributed  around  Asia/Pacific  in  the 
authors*  organization.  The  vast  distances  in 
the  region  make  video  conferencing  a 
particularly  effective  tooL  Video  conference 
rooms  at  our  corporate  locations  in  Sydney, 
Singapore,  Hong  Kong  and  Tokyo  are  in 
heavy  use  both  for  conferences  only 
involving  people  within  Asia/Pacific,  as  well 
as  for  meetings  involving  people  in  our 
European  and  North  American  locations. 

Video  Mail 

In  the  relatively  near  future,  video  cameras 
and  scanning  devices  will  be  available  on  the 
desk  top,  so  that  people  will  not  even  have  to 
go  to  a  specially  equipped  room  to  have  a 
video  conference  meeting.  As  this  occurs, 
and  as  the  technology  continues  to  evolve, 
video  mail  will  emerge  as  a  natural 
convergence  of  the  fax  mail  and  video 
technologies.  This  will  allow  a  sender  to  send 
documents  containing  live  video  annotations 
and  voice  annotations.  This  will  be  the 
pinnacle  of  multi-media  communications. 

5.  CONCLUSION 

These  are  only  a  few  examples  of  the  ways  in 
which  converging  technologies  will  greatly 
expand  the  impact  of  telecommunications. 
The  capabilities  discussed  will  be 
implemented  as  extensions  to  the  capabilities 
of  telecommunications  switching  equipment 
(both  central  office  switches  and  PBXs). 
Some  additional  equipment  will  be  required, 
such  as  video  cameras,  video  codecs,  and 
additional  memory  to  store  the  digital  voice 
and  facsimile  images.  But,  the  cost  will  be 
minimized  by  exploiting  synergies  with 
existing  telecommunications  equipment 
capabilities.       The    additional  equipment 


required  may  reside  either  in  the  public 
telephone  network  or  on  the  premises  of 
businesses. 

It  is  these  kinds  of  capabilities  which  will 
make  Asia/Pacific  business  both  more 
effective  and  more  efficient  in  serving 
domestic  needs,  and  in  competing  in  the 
global  economy  of  the  90's, 


905 


The  Telcos  Move  Toward  A  Global  Market:  Economic  And 
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This  study  examines  the  changing  nature  of  U.S.  telcos 
from  an  economic  and  regulatory  perspective  and  identifies 
problems  and  possibilities  with  their  potential  application 
in  the  Pacific  Island  Nations.     The  study  places  a 
significant  emphasis  on  the  transfer  and  application  of  a 
telco's  video  distribution  capabilities. 


Multiplicity  of  cultures  and  an 
array  of  political  systems  make  the 
Pacific  Island  Nations  (PINs)  one  of  the 
most  diverse  regions  in  the  world. 
However,  the  PINs  do  share  a  common 
challenge:  the  development  of  a 
communications  infrastructure. 

Fundamental  economic,  political  and 
social  problems  have  forced  most  PINs  to 
approach  the  communications 
infrastructure  challenge  from  a 
development  perspective.     As  a  result, 
the  development  of  a  communications 
infrastructure  is  tied  to  political, 
social,  economic  and  educational 
development . 

A  possible  communications  model  for 
PINs  may  be  the  telco.     Telcos  in  the 
United  States  (U.S.)  have  the  capability 
to  distribute  video,  voice,  and  data. 
However,  the  transfer  of  technology  is  a 
complex  process  that  is  dependent  upon 
needs,  resources,  technical  skills  and 
political  and  economic  factors  that 
influence  the  development  and  transfer 
of  the  technology. 

U.S.  telcos  may  provide  a 
communications  model  that  is  useful  to 
PINs.     However,  the  evaluation  of  a 
telco  model  must  take  into  account 
movement  into  a  global  market  and  the 
economic,  political  and  regulatory 
factors  that  are  driving  this  movement. 

This  study  examines  the  changing 
nature  of  U.S.  telcos  from  an  economic 
and  regulatory  perspective  and 
identifies  problems  and  possibilities 
with  their  potential  application  in  the 
PINs.     The  study  places  a  significant 
emphasis  on  the  transfer  and  application 
of  a  telco's  video  distribution 
capabilities . 

TELCO'S  IN  THE  UNITED  STATES 

The  Regional  Holding  Companies 
(RHC's)  continue  to  examine  domestic 
opportunities  while  actively  pursuing 
ventures  and  operations  outside  of  the 
U.S..     The  RHC's  are  pursuing 
international  agendas  by  owning  cable 
operations  or  pay-television  services. 

NYNEX  has  been  providing  cable 


telerision  services  to  customers  in  the 
United  Kingdom  (U.K.)  since  1991.  The 
company  plans  to  integrate  telephone 
services  with  cable  networks  (1). 

In  1988,  Pacific  Telesis  and  Jones 
Intercable  Incorporated  acquired  a 
principal  interest  in  East  London 
Telecommunications  Ltd.,  a  cable  and 
telephone  company  (2).     Since  that 
acquisition.  Pacific  Telesis  has 
increased  its  cable  holdings  to  fourteen 
franchise  areas  (3). 

Southwestern  Bell  has  an  equity 
position  in  the  Oyston  Cable 
Communications  Group.     The  company 
provides  financial  and  marketing 
expertise  to  Oyston 's  cable  systems  in 
England.     Day-to-day  operations  are 
handled  by  a  management  team  hired  by 
the  Oyston  Group.     In  a  second  venture. 
Southwestern  Bell  and  Golden  Channels 
Ltd,  hold  franchise  areas  in  Israel  (4). 

In  1988,  U.S.  West  acquired  a  ten 
percent  interest  in  a  French  cable 
company,  Lyonnaise  Communications. 
Since  that  acquisition  the  company  has 
acquired  an  interest  in  cable  operations 
in  the  U.K.,  Hungary,  Sweden  and  Norway. 
The  systems  in  the  U.K.   integrate  phone 
and  video  services  (5).     U.S.  West  did 
suffer  one  notable  setback  when  it 
withdrew  from  a  cable  operation  in 
Hong  Kong. 

Ameritech,  Bell  Atlantic,  Time 
Warner  and  Tele-Communications 
Incorporated  have  acquired  a  fifty-one 
percent  interest  in  Sky  Network 
Television,  a  New  Zealand  pay-television 
service.     The  service  uses  three  UHF 
channels  to  provide  news,  movies  and 
sports  programming  to  approximately 
50,000  customers  (6). 

By  acquiring  interest  in  pay- 
television  services,  such  as  Sky  Network 
Television,  or  cable  systems  the  telcos 
are  moving  toward  a  global  market.  The 
primary  forces  pushing  the  telcos  across 
the  globe  are  the  perceived  hopes  and 
promises  of  a  global  market  and  an 
unstable  regulatory  environment  in  the 
United  States. 


ERIC 


906 


HOPES  AND  PROMISES  OF  A  GLOBAL  MARKET 

The  telcos  are  changing.     Tney  have 
implemented  corporate  diversification 
strategies  that  have  resulted  in  the 
ownership  of  cable  systems  in  Europe, 
fiber  optic  cable  consortiums,  cellular 
networks  and  interest  in  foreign 
telephone  operations.     In  essence,  the 
telcos  are  positioning  themselves  to  be 
dominant  communications  organizations  in 
a  global  market  that  has  high  speed, 
high  quality  communication  systems  that 
will  provide  numerous  services  into 
homes  and  businesses. 

In  relation  to  video,  international 
holdings  and  operations  provide  an 
opportunity  for  telcos  to  conduct 
experiments  and  field  tests,  integrate 
communications  services,  bypass 
ownership  barriers  that  exist  in  the 
U.S.,  gain  valuable  experience  about 
cable  systems  and  operations  and  prepare 
for  future  ownership  and  operation  of 
systems  in  the  U.S.. 

UNSTABLE  REGULATORY  ENVIRONMENT- 
LEGISLATIVE  BACKGROUND  (7) 

Divestiture  of  AT&T 

On  November  24,   1974,     the  U.S. 
Department  of  Justice  filed  suit  against 
AT&T  for  antitrust  violations  (8).  The 
suit  alleged  that  AT&T  monopolized  long- 
distance services,  the  market  for 
customer  premises  terminal  equipment, 
and  the  market  for  telecommunications 
equipment  (9),     The  trial  began  January 
15,  1981,  with  U.S.  District  Court  Judge 
Harold  Greene  at  the  bench.     The  Justice 
Department's  presentation  of  evidence 
began  on  March  4,   1981  (10).  AT&T's 
presentation  of  evidence  began  on 
August  3,   1981  (11).     On  January  8, 
1982,  AT&T  and  the  Justice  Department 
announced  a  negotiated  consent  decree 
that  required  AT&T  to  divest  its  Bell 
operating  Companies  (BOC's)   (12).  The 
settlement,  commonly  identified  as 
'•Modified  Final  Judgment"  (MFJ)  ,  was 
approved  by  Judge  Greene  on  August  24, 
1982,  after  several  modifications  (13). 
In  December  of  1982,  AT&T  submitted  a 
reorganization  plan  to  Judge  Greene, 
which  he  approved  on  August  5,  1983. 
The  Supreme  Court  upheld  the 
reorganization  plan  or  December  5,  1983 
(14)  . 

The  MFJ  transferred  ownership  of 
the  twenty-two  BOC's  from  AT&T  to  seven 
RHC's  and  placed  business  restrictions 
on  AT&T  and  the  RHC's.  These 
restrictions  prohibited  the  RHC's  from 
providing  long  distance  services, 
manutacturinq  certain  types  of 
equipment,  and  owning  information 
services  distributed  through  phone 
systems.     The  MFJ  did  not  specifically 


identify  cable  television  as  an 
information  service.     However,  most 
industry  observers  assumed  that  cable 
television  was  a  restricted  information 
service  ( 15 ) . 

In  September  of  1987,  Judge  Greene, 
who  has  the  responsibility  of  over- 
seeing the  MFJ,  ruled  that  the  RHC's 
could  transmit  information  services. 
However,  Judge  Greene  refused  to  lift 
restrictions  that  prohibited  the  RHC's 
from  providing  content  or  having  a 
financial  interest  in  the  content  (16). 
On  March  7,   1988,  Judge  Greene  issued  an 
order  that  permitted  the  RHC's  to 
establish  telephone-computer  systems 
that  connect  an  information  provider  and 
user  together.     Also,  Judge  Greene 
allowed  the  RHC's  to  distribute  a 
limited  number  of  electronic  messaging 
services,  such  as  electronic  mail  and 
voice  storage  and  retrieval  services 
(17).     These  rulings  by  Judge  Greene 
allowed  the  RHC's  to  provide  the 
infrastructure  for  information  services 
and  reinforced  ownership  and  content 
restrictions  contained  in  the  MFJ. 

In  April  of  1989,  AT&T  submitted  a 
request  to  Judge  Greene  for  entry  into 
electronic  publishing.     The  request, 
which  asked  for  the  termination  of  a 
seven-year  ban  in  the  MFJ,  was  approved 
by  the  Judge  and  became  effective  on 
August  24,   19  89  (18).     The  RHC's,  which 
received  no  relief  in  this  ruling, 
wrapped  themselves  in  the  First 
Amendment  and  moved  to  the  U.S.  Court  of 
Appeals  in  Washington. 

On  December  6,  1989,  the  RHC's 
appeared  before  the  court  and  presented 
a  case  that  promoted  freedom  of  speech 
over  telephone  lines  (19).     In  April  of 
1990,  the  court  ruled  that  Judge  Greene 
had  been  using  the  wrong  standard  to 
prohibit  the  RHC's  from  providing 
information  services,  such  as  cable 
television  and  electronic  yellow  pages 
(20).     This  ruling,  which  asked  Judge 
Greene  to  reconsider  his  rulings 
pertaining  to  information  services,  did 
not  remove  the  ban.     On  August  17,  1990, 
the  RHC's  filed  a  response  requesting 
the  removal  of  the  information  services 
ban  (21) . 

On  July  25,   1991,  Judge  Greene 
lifted  the  information  services 
restriction.     However,  the  Judge 
"stayed'*  his  decision  until  an  appellate 
review  was  completed  (22).     The  U.S. 
Court  of  Appeals  reached  a  decision 
within  a  matter  of  months.     On  October 
7,   1991,  the  Court  ruled  that  Judge 
Greene  did  not  have  grounds  to  delay  the 
removal  of  the  intormation  services 
restriction  (23).     As  a  result,  the 
RHC's  entered  the  information  services 
business . 


Telco-Cable  Cross-Ownership  Rules 

In  1970  the  Federal  Communications 
commission  (FCC)  adopted  a  cross- 
ownership  rule  that  prohibited  telephone 
companies  from  operating  cable 
television  systems.     Telephone  companies 
that  were  operating  cable  systems  at  the 
time  were  forced  to  sell  the  cable 
operations.     However,  there  was  one 
exception  to  this  rule:  the  FCC  allowed 
telephone  companies,  which  were 
operating  cable  systems  in  rural 
communities  that  had  a  low  density 
factor  of  homes  per  mile,  to  request  a 
waiver  of  the  rule  (24).     In  1981,  the 
FCC  adopted  a  general  waiver  of  the 
cross-ownership  rule  for  rural 
telephone-cable  operations  that  met  two 
requirements.     First,  the  rural 
population  that  could  gain  access  to  the 
cable  system  had  to  be  2,500  or  less. 
Second,  the  telephone  company  would  have 
to  be  the  only  company  interested  in 
providing  cable  service  to  the  community 
(25). 

The  1970  cross-ownership  rule  and 
the  1981  waiver  were  codified  by 
Congress  when  it  passed  the  Cable 
Communications  Policy  Act  of  1984.  This 
legislation,  which  was  incorporated  into 
the  Communications  Act  of  1934  as  Title 
VI,  codified  the  cross-ownership  rule  by 
prohibiting  telephone  companies  from 
providing  cable  television  service  in 
their  telephone  service  area  and  from 
having  an  ownership  interest  in  a  cable 
system  that  uses  the  resources  of  the 
telephone  company  to  distribute  its 
service.     The  Act  states: 

(b)(1)  It  shall  be  unlawful 
for  any  common  carrier  subject 
in  whole  or  in  part  to  title 
II  of  this  Act,  to  provide 
video  programming  directly  to 
subscribers  in  its  telephone 
service  area,  either  directly 
or  indirectly  through  an 
affiliate  owned  by,  operated 
by,  controlled  by,  or  under 
common  control  with  the 
common  carrier. 
(2)  It  shall  be  unlawful  for 
any  common  carrier,  subject 
in  whole  or  in  part  to  title 
II  of  this  Act,  to  provide 
channels  of  communications 
or  pole  line  conduit  space, 
or  other  rental  arrangements, 
to  any  entity  which  is 
directly  or  indirectly  owned 
by,  operated  by,  controlled 
by,  or  under  common  control 
with  such  common  carrier, 
if  such  facilities  or 
arrangements  are  to  be  used 
for,  or  in  connection  with, 
the  provision  of  video 


programming  directly  to 
subscribers  in  the  telephone 
service  area  of  the  common 
carrier.   ( 26) 
The  Cable  Communications  Policy  Act  of 
1984  codified  the  1981  waiver  by 
providing  an  exemption  for  rural 
communities . 

(3)  This  subsection  shall  not 
apply  to  any  common  carrier  to 
the  extent  such  carrier 
provides  telephone  exchange 
service  in  any  rural  area  (as 
defined  by  the  Commission). 

(4)  In  those  areas  where  the 
provision  of  video  programming 
directly  to  subscribers 
through  a  cable  system  owned 
by,  operated  by,  controlled 
by,  or  affiliated  with  the 
common  carrier  involved,  or 
upon  other  showing  of  good 
cause,  the  Commission  may, 

on  petition  for  waiver,  waive 
the  applicability  of 
paragraphs  (1)  and  (2)  of 
this  subsection.  (27) 

Video  Dial  Tone  Rules 

In  October  of  1991,  the  FCC 
initiated  an  inquiry  about  its  video 
dial  tone  proposal.     Under  the  proposal, 
telcos  could  transport  video  for  cable 
networks  and  other  video  program 
providers  on  a  common  carrier  basis. 
Telcos,  operating  as  common  carriers, 
would  have  to  provide  services  on  a 
first  come,  first  serve  basis,  while 
having  no  control  or  ownership  over 
programming  content  (28). 

As  part  of  the  inquiry,  the  FCC 
asked  for  comments  about  telco  ownership 
restrictions.     Should  telcos  be  able  to 
own  a  percentage  of  video  programming? 
Should  telcos  providing  video  dial  tone 
service  be  allowed  to  own  a  percentage 
of  the  programming  distributed  through 
the  service? 

In  July  of  1992,  the  FCC  adopted 
video  dial  tone  rules  that  were  similar 
to  the  original  proposal.     These  rules 
allow  telcos  to  transmit  video 
programming  provided  by  cable  networks 
or  other  program  providers  without 
obtaining  a  municipal  cable  franchise. 
In  addition,  telcos  can  own  as  much  as  a 
five  percent  equity  in  programming 
services  they  carry  (29). 

UNSTABLE  REGULATORY  EHVIRONKENT- 
CURRENT  CONDITIONS 

At  the  present  time  telephone 
companies  are  allowed  to  compete  in  the 
cable  television  business  by 
distributing  programming  in  a  common 
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carrier  capacity.     However,  the 
regulatory  environment  for  teico 
participation  in  cable  is  anything  but 
stable.     The  RHC's,  Judge  Greene, 
Congress,   the  FCC,  the  National 
Association  of  Broadcasters,  the 
National  Cable  Television  Association, 
the  Natioial  Telephone  Cooperative 
Association,  the  Community  Antenna 
Association,  the  United  States  Telephone 
Association,   and  numerous  other  parties 
are  trying  to  have  an  impact  on  the 
future  role  of  telcos.  Differences 
between  these  organizations  and  parties 
can  be  reduced  to  four  primary  points  of 
contention. 

Comnon  Carrier  vs  Information 
Provider 

Should  telcos  be  allowed  to 
distribute  video  programming  to 
subscribers?    The  distribution  of  video 
by  telcos  has  been  perceived  as  an 
inevitable  step  by  numerous 
organizations  and  parties.     For  example, 
in  December  of  1988,  the  FCC  released  a 
report  that  concluded  telephone 
companies  would  inevitably  move  into  the 
cable  television  business  (30).     If  the 
primary  point  of  contention  is  not  the 
entry  issue  then  what  is  it? 

The  conditions  and  circumstances 
under  which  the  telcos  enter  the  cable 
television  business  has  been  the  primary 
point  of  contention.     Should  telcos  be 
allowed  to  own  a  significant  percentage 
of  a  programming  service  they  distribute 
to  subscribers?    Or  should  telcos 
distribute  programming  to  subscribers  in 
a  common  carrier/conduit  capacity? 

The  RHC's  and  proponents  of  a 
system  that  has  telephone  ownership  of 
content  argue  for  a  modern,  high  speed 
information  system  into  homes  and 
businesses.     A  fiber  star-switched 
network,  would  provide  high  definition 
*:elevision,  home  banking,  home  shopping, 
video-on-demand,   interactive  video  for 
phone  users  and  access  to  a  variety  of 
data  bases.     In  essence,  RHC's  could 
integrate  broadcasting,  cable, 
computers,   film  exhibition  and 
newspapers  into  one  system  (31). 

According  to  Bell  Atlantic  an  advanced 
fiber  opt^c  system  could  be  available 
within  fitteen  years. 

Within  15  years-given  a 
favorable  regulatory  climate- 
Bell  Atlantic's  deployment  of 
digital  and  optical 
technologies,  will  reach  homes 
and  businesses  region-wide, 
providing  a  virtually 
limiti-iss  number  of  high 
speed,  high  quality  channels 
capatie  ot  transmitting  such 
services  as  high  definition 
television  and  full-motion 
interactive  video.  The 
potential  benetits  in 


education,  work,  health  care- 
and  other  vital  areas-  are 
enormous*  (32) 
The  cable  industry  and  opponents  of 
telephone  ownership  of  content  argue 
that  a  competitive  cable/video 
marketplace  is  dependent  upon  telcos 
being  assigned  a  common  carrier  status. 
According  to  their  position.  Congress 
placed  a  "strict"  ban  on  telco  ownership 
when  it  passed  the  Cable  Communications 
Policy  Act  of  1984.     This  regulatory  ban 
was  codified  because  of  problems  and 
concerns  that  would  arise  if  telco 
ownership  were  permitted.     To  allow 
telcos  to  own  video  services  or  buy 
existing  cable  systems  would  only  open 
the  door  to  problems  that  have  been 
identified  in  the  past. 

Competition  vs  Monopoly 

The  second  point  of  contention 
focuses  on  the  impact  that  telcos  will 
have  on  the  cable  marketplace.  Will 
telco  participation  create  a  competitive 
video  distribution  market?    Or  will 
telco  participation  lead  to  anti- 
competitive practices  and  monopolistic 
behavior? 

RHC's  and  proponents  of  a  telco 
system  argue  for  a  competitive 
marketplace  between  telcos  and  cable 
operators  (33).     According  to  their 
position,  competition  between  services 
would  ultimately  lead  to  a  lower  or  more 
stable  pricing  scheme,  a  greater  number 
of  programming  choices,  and  greater 
subscriber  satisfaction. 

The  cable  industry  and  opponents  of 
a  telco  system  say  telcos  would  cross- 
subsidize  video  operations  to  gain 
control  of  the  marketplace  (34). 
According  to  their  position,  telcos 
would  cross-subsidize  video  operations 
with  revenue  generated  from  telephone 
services.     The  telcos,  operating  from  a 
position  of  power,  could  lower 
subscriber  costs  to  a  point  equal  to  or 
below  a  cable  operator's  break-even 
point.     Over  a  period  of  time  the  telcos 
would  gain  control  of  the  cable 
industry . 

Some  opponents,  such  as  Congressman 
Dan  Schaefer,  don't  think  telcos  will  be 
satisfied  until  they  control  the  entire 
commun  ica t  ions  i  ndus t r y . 

The  one  thing  broadcasters  and 
cable  should  fear  more  than 
anything  is  not  each  other  but 
the  seven  RBOC's.     These  are 
the  one's  sitting  back  with 
their  pockets  so  much  deeper 
than  both  of  you  put  together 
that  eventually .. .they  will 
control  basically  everything^ 
and  that  is  what  they  want. 
They  want  complete  control  of 
the  communications  industry. 
(35) 
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Incastrial  Policy  vs  Marketplace 

The  third  point  of  contention 
focuses  on  the  development  of  a  national 
communications  infrastructure.  Should 
telcos  be  allowed  to  compete  in  the 
cable  television  industry,  with  minimal 
restrictions,  in  return  for  the 
development  of  a  high  speed,  high 
quality  communications  infrastructure? 
Should  the  development  of  a  modern,  high 
speed  communications  infrastructure  be 
driven  by  marketplace  factors  or  the 
political  system?    What  problems  or 
consequences  will  the  country  face  if 
the  development  of  a  modern 
communications  infrastructure  is 
postponed  for  25  to  30  years? 

Proponents  of  a  t^lco  system  argue 
that  the  U.S.  is  in  desperate  need  of  a 
modern  communications  infrastructure 
(36).     According  to  their  position,  the 
U.S.  is  falling  behind  other  countries 
in  this  area.     They  claim  that  if  a 
national  fiber  optic  network  is  not 
constructed  the  country  will  be  hindered 
in  its  ability  to  compete  in  global 
markets  in  the  future.     Further,  they 
assert  that  if  the  construction  of  the 
network  is  delayed  too  long  then  the 
U.S.  could  become  a  second  class 
telecommunication  society  (37). 

Proponents  contend  that  the 
country's  future  competiveness  in  global 
markets  cannot  be  tied  to  the  uncertain 
rhythms  and  nuances  of  the  market. 
Congress,  via  legislation,  or  the  FCC, 
via  rules  and  regulations,  must  provide 
incentives  for  telcos  to  construct  a 
national  fiber  optic  network.  Entry 
into  the  cable  television  industry,  with 
minimal  restrictions,  is  believed  to  be 
an  incentive  tha**  could  promote 
infrastructure  development  (38). 

Opponents  of  telco  systems  view  any 
attempt,  by  Congress  or  the  FCC  to  link 
telco  entry  into  the  cable  industry  with 
the  development  of  a  national 
infrastructure  as  industrial  policy 
(39).     According  to  their  position, 
telco  movement  into  the  cable  industry 
should  be  driven  by  market  factors  and 
not  industrial  policy.     If  Congress  or 
the  FCC  create  an  industrial  policy  that 
ignores  market  factors,  opponents  argue 
that  the  end  result  could  hurt 
subscribers  and  create  billions  of 
dollars  of  underutilized  facilities. 

Cooperation  vs  Competition 

The  fourth  point  of  contention 
focuses  on  the  relationship  between 
telcos  and  the  cable  industry.  Should 
telcos  develop  a  fiber  optic  or  coaxial 
system  that  would  provide  direct 
competition  against  the  cable  industry? 
Or  should  telcos  work  with  the  cable 
industry  to  provide  homes  with  a  modern, 
sophisticated  communications  system? 


As  not^d  earlier,  telcos  would  iiKe 
to  play  a  maicr  role  in  the 
communications  industry  or  the  tuturc: 
a  world  where  homes  and  businesses  have 
instant  access  to  intormation  and 
entertainment.     To  construct  this  vision 
ot  the  iuture,  telcos  arque  tor 
ownership  riqhts  in  the  areas  of 
distribution  and  content  production. 
The  acquisition  of  such  rights  would 
require  eliminatinq  existinq  requlatory 
barriers.     The  key  question:  when  will 
regulatory  barriers  be  removed? 

The  uncertainty  of  the  regulatory 
environment  has  resulted  in  calls  for 
cooperation  between  telcos  and  cable 
companies  (40) .     Raymond  Smith,  chairman 
and  chief  executive  officer  of  Atlantic 
Bell  and  Richard  McCormick,  president 
and  chief  executive  officer  of  U.S.  West 
have  called  for  an  end  to  turf  wars 
between  telcos  and  cable  (41). 
According  to  Smith  and  McCormick,  joint 
ventures  would  allow  the  two  to  share 
costs,  risks  and  rewards  and  enhance  the 
development  of  a  national  communications 
network. 

However,  the  cooperative  approach 
may  not  be  as  beneficial  to  telcos  as  it 
is  to  cable  operators.     A  cooperative 
approach  reinforces  the  distributor  role 
of  the  telco.     In  essence,   it  reduces 
the  urgency  for  regulatory  changes  that 
would  allow  telcos  to  own  a  percentage 
of  programming  services  or  acquire 
existing  cable  operationr . 

TELCOS  IN  THE  PACIFIC  ISLAND  NATIONS 

The  telco  offers  Pacific  Island 
Nations  a  high  speed,  high  quality 
communications  system  that  can  eliminate 
or  reduce  distance  barriers  and  time 
constraints.     In  addition,  the  telco 
offers  a  communication  technology  that 
can  easily  be  expanded  and/or 
incorporate  technological  innovations. 

On  the  other  hand,  the  telco  system 
would  be  costly  and  force  PINs  to  remain 
dependent  upon  the  system  provider  for 
equipment. 

The  key  question  is:  how  can 
Pacific  Island  Nations  strategically 
utilize  a  telco  system  to  meet 
developmental  needs  without  remaining 
dependent  upon  the  system  provider  or 
foreign  programming  services?    The  U.S. 
telco  model,  which  is  market  driven,  may 
not  provide  the  best  solution  to  the 
problem. 

Telecommunications  organizations , 
such  as  the  RHC's  and  cable  operators, 
are  driven  by  market  forces.  They 
pursue  capital  by  controlling  markets 
and  lobby  extensively  to  maintain  their 
current  market  control  or  to  create 
conditions  that  will  be  favorable  for 
enhanced  control  in  the  future.  The 
constant  struggle  between  these 
organizations  obscures  or  minimizes 
developmental  needs,  such  as  the 


ERIC 


910 


n 


deployment  of  a    fiber  optic 
telecommunications  network  in  the  U.S.. 

In  addition,  the  U.S.  telco  model 
is  tied  to  the  development  and  control 
of  information  and  entertainment 
services  that  are  perceived  to  be 
lucrative  markets  somewhere  down  the 
road.     How  well  these  services  will 
address  the  developmental  needs  of  the 
PINs  is  yet  to  be  seen. 
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TilE  CHALLENGE    OF  TRANSFERRLNG     A  STATE 
OF  THE  ART  TELECOMMUNICATION  SYSTEM 
MANUFACTURING  TECHNOLOGY 

GEORGES  KREBS 
ALCATEL  SUBMARCOM  ASIA-PACIFIC 
SYDNEY.  AUSTRALIA 

L  ABSTRACT 

Design  and  manufacture    of  Optical  Submarine   Cable  Transmission    Systems  involves  very  advanced 
technologies  and  a  small  number  of  competitors  worldwide.    It  was  traditionally   considered  that  this 
activity  would  remain  restricted  to  a  small  number  of  very  advanced  nations.    Until  recently.  Japan 
was  the  sole  centre   involved  in  such  an  activity  in  the  Asia-Pacific  region.      However,  with  the 
insUllation    of  a  full  submarine   cable  system  capability  by  Alcatel.  Australia  and  New-Zealand  have 
now  esublished   themselves  as  a  second  activity  centre  in  the  Asia-Pacific  region. 
This  paper  describes  how  this  technology  transfer   was  planned  and  implemented    and  draws  some 
conductions  from  this  experience. 


2.        TlIE  INITIATIVE 

The  initiative  of  promoting  the  concept  of  a  large  scale 
technology  transfer   for  submarine   cable  systems  in  Australia 
and  New-Zealand  came  from  the  Overseas 
Telecommunications     Commission  (OTC:)  in  Australia  and  the 
Telecommunications    of  New-Zcaland  (TCNZ).  This  initiative 
was  based  on  the  requirement    to  build  a  high  capacity  optical 
submarine   cable  loop  in  the  South  Pacific. 

2.1       THE  PACRIM  PROGRAM 

There  was  a  need  for  a  high  capacity  digital  connection 
between  Australia  and  New-Zealand,  and  from  these  countries 
to  the  United  States  and  Japan.    Instead  of  implementing  a 
series  of  cables  independently,    it  was  decided  to  construct  a 
complete  loop  connecting  Australia.  New-Zealand.  HawaT  and 
Guam.    This  was  one  of  the  early  applications  of  the  loop 
concept  in  the  field  of  submarine   cables.   Since  then,  this 
concept  has  experienced  a  large  development. 
This  loop  is  described  in  Figure  1. 

In  toul,  the  PacRim  loop  represent   about  17.200  kilometres 
of  cable  and  about  140  submerged  repeaters   (excluding  the 
Transpacific   4  cable  segment  between  HawaT  and  Guam 
which  forms  part  of  a  different  program).     It  was  considered 
by  OTC  and  TCNZ  that  such  a  large  program  could  form  the 
basis  for  a  technology  and  manufacturing  tiansfer. 

2.2       BEYOND  THE  CONCEPT  OF  NATIONAL 
CONTENT 

There  is  a  prior  history  of  submarine   cable  manufacturing  in 
Australia.    In  the  framework   of  the  ANZCAN  (Australia. 
New-Zealand.   Canada)  cable  system  construction,  repeaters 
were  ai;scmhled   in  Australia  and  some  local  raw  materials 
were  inc()rp^)ratcd    in  cables  manufactured    in  the  United - 
Kingdom.    Such  l(Kal  activity  continued   in  the  framework  of 
the  AIS  (Australia.   Indonesia.  Singapore)  cable  system 
conslnjction. 

This  l(Kal  miuiufaLtunng    activity  remained   partial  and  did 
not  involve  heavy  investments.      It  did  not  survive  the 
massive  chnnfcs  hn.ught  lorv-ard  by  the  development   of  the 
Ilea  optical  lr:insntission  tcchnolo^Mcs. 
f'rom  this  cxpcrienLC.  i(  was  apparent    that  the  concept  ol 
national  c<inlent   needed  to  be  jirciilly  enhanced   to  embrace  a 
«.oniplete  technology  trans ler.    ITie  m.ijt>r  challenge  was  to 
I'md  a  nunul.iLturer    v^iUmg  to  tinplcmcnt    such  a  technology 
(runnier   al  coiuhiions  vvhifh  would  remain  c<impctitive. 


2.3       THE  TASMAN  2  TENDER 

It  was  not  practical  to  consider  assigning  the  construction  of 
the  entire  PacRim  system  to  a  local  manufacturer    before  this 
manufacturer    had  proven  its  local  capabilities.    Therefore  it 
was  decided  to  issue  a  procurement    Tender  for  the  Tasman  2 
cable  system  connecting  Australia  and  New-Zealand  as  a  first 
separate  segment  of  the  PacRim  loop.    This  tender  was  to  be 
adjudicated  on  technical  merit,  price  competitiveness  and 
extent  of  technology  transfer.    The  Tender  was  issued  in  1986 
at  a  time  when  not  even  a  handful  of  short  haul  experimental 
optical  submarine   cable  systems  were  in  operation.    This  very 
innovative  and  ambitious  Tender  attracted  considerable 
attention   in  the  submarine  cable  industry  worldwide.    At  the 
time,  however,  it  vas  hard  to  predict  if  the  vision  put  forward 
by  OTC  and  TCNZ  would  actually  materialise. 

3.        THE  RESPONSE 

Among  many  others,  this  Tender  drew  the  attention  of 
Alcatel.    Alcatel  experience  in  submarine  cable 
manufacturing    dated  back  over  one  hundred  years  but  the 
scope  of  this  activity  had  remained,   for  the  main  part,  located 
in  France  and  the  surrounding    waters  (Atlantic,  North  Sea 
and  the  Mediterranean).      Alcatel  saw  in  the  Tasman  2 
Tender  a  strategic  opportunity   that  could  not  be  neglected 
and  decided  to  nxatch,  as  closely  as  possible,  the  ambitions  of 
its  promoters. 

3.1        THE  SYSTEM  APPROACH 

A  submarine   cable  is  not  a  cable  :  it  is  a  System.  Therefore, 
it  was  strongly  felt  that  a  technology  transfer  would  not  be 
solid  and  meaningful    if  it  did  not  embrace  a  fiiU  system 
capacity.    This  aspect  was  considered  fundamental    for  the 
long  term  success  of  the  transfer. 
Alcatel  offered  to  manufacture    cables  and  submerged 
repeaters   in  Australia  and  to  manufacture    land  based 
Terminal   Transmission    Equipment    (TTE)  and  Power  Feeding 
Equipment    (PFE)  in  New  Zealand.     Manufacture    of  the  cable 
was  to  be  based,  as  largely  as  practical,  on  locally  sourced 
materials.    Because  of  the  very  stringent  reliability 
requirements    and  the  high  as;<x:iated   costs,  components  for 
repeaters   and  Terminal  Equipment   were  to  be  sourced 
together  with  those  used  in  the  French  factories. 
In  addition  to  the  manufacturing    facilities,  the  establishment 
of  a  local  engineering   and  installation   capability  was  also 
planned.    This  was  planned,  not  only  to  increase  the  level  of 
local  activity  but  because  the  level  of  interaction  between 
manufacturing,    engineering  and  in.stallation    is  very  high.  It 
was  not  considered  practical  to  "remote  control*  such 
activities  from  the  existing  French  base. 
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It  would  have  been  very  dangerous  not  to  establish  a  strong 
local  engineering   and  project  management    group  because  we 
could  have  manufactured    perfect  cables  and  perfect  repealers 
and  Terminal  Equipment   and  discover,  in  the  end,  that  they 
did  not  really  fit  together. 

3.2       BEYOND  THE  "LATEST  TECHNOLOGY - 
CONCEPT 

The  initial  idea  was  to  transfer   the  Alcatel  S280  (280 
Mbit/sec)  technology.    At  a  lime  when  only  a  very  short 
system  based  on  this  Alcatel  technology  was  in  the  water,  this 
could  already  appear  as  ambitious. 

However,  it  had  to  be  very  quickly  rtjcognized  that  this  was 
not  ambitious  enough  :  transferring    the  "latest  technology" 
would  be  equivalent   to  transferring    yesterday's  technology. 
What  was  required  was  the  transfer  of  tomorrow's  technology. 
Recognizir.g  this  fact,  Alcatel,  OTC  and  TCNZ  agreed  to 
transfer  the  Alcatel  S560  (560  Mbit/sec)  technology  and  a  new 
small  diameter  submarine   cable  design.   It  is  worth  noting 
that  neither  the  S560  system  nor  the  small  diameter  cable 
had  been  yet  manufactured    in  France:  the  technologies  which 
were  offered  and  accepted  for  transfer  were  technologies  still 
under  development   !  In  the  traditionally  prudent  and 
conservative   submarine   cable  world,  such  an  idea  would  not 
have  even  been  conceivable  a  few  years  before.   It  is  not  an 
overstatement    to  say  that  this  decision  has  contributed  to 
shaking  this  traditional  conservatism. 

3,3       ESTABLISHEMENT    OF  A  NEW  COMPANY 

The  Tasman   2  System  was  due  for  commissioning   on  1st 
November   1991.  The  contract   for  its  implementation  was 
signed  in  December  1987.   Less  than  four  years  were 
available  to  manufacture    and  install  a  major  submarine  cable 
system  on  the  basis  of  a  technology  which  was  not  yet 
available  and  in  factories  which  did  not  exist.  To  meet  such  a 
challenge  it  was  decided  to  create  a  new  company  which 
would  concentrate    all  its  effort  in  the  sole  implementation  of 
this  task. 

This  company  was  established  and  called  "Tasman  Cable 
Company"  which  can  be  abbreviated   to  "Alcatel  TCC". 
The  establishment    of  a  separate   company  to  implement  this 
project  was  an  effective  way  to  create  a  team  which  would 
dedicate  all  its  efforts  to  the  timely  and  successftil  completion 
of  Tasman   2  and  to  the  successful  implementation    of  the 
technology  transfer.    A  deep  sense  of  responsibility  and  pride 
was  required  to  implement   the  task  as  well  as  an  excel leni 
cooperation  among  all  parties  involved  (factory  construction 
teams,  cable  team,  repeater  team,  terminal  equipment  team, 
etc..) 

The  establishment    of  a  company  solely  dedicated  to  the 
conKtniclion    of  submarine   cable  system  was  innovative  and 
Alcatel  TCC  was  the  first  company  m  the  world  dedicated 
only  to  submarine   cable  systenLS  and  having  a  full 
manufacturing    capability  covering  cable,  repeaters  an 
terminal   equipment.    The  company  shaieholders   are  Alcatel 
Australia,  Alcatel  Cable  (bringing  the  cable  technology),  and 
Alcatel  CIT  (bringing  the  system  technology). 

4.        THE  IMPLEMENTATION 

4.1        TRAINING  AND  CONSTRUCTION  PHASE 

As  soon  as  the  company  was  established,   recruitment  of 
adequate   personnel  started   in  Australia.  New-Zealand, 
France,  the  United  Kmgdom  and  other  countries.  Very 
quickly,  teams  were  established   and  sent  tor  long  term 
traming  (abt)Ut  one  year)  in  the  French  factories. 


In  parallel,  the  cable  factory  was  constructed   in  a  record  time 
at  Port  Botany  in  the  suburbs  of  Sydney  (Australia).  The 
factory  is  located  next  to  a  deep  sea  harbour  on  virgin 
reclaimed  land.   This  has  permitted   Alcatel  TCC  to  plan  and 
engineer  the  factory  space  without  having  to  compromise  with 
historical  constraints   generally  related  with  old  factories.  As 
a  consequence,   the  Port-Botany    factory  is  one  of  the  most 
modem  cable  factories  in  the  world.  Its  initial  manufacturing 
capacity  was  3CX)0  kilometres  of  cable  per  year.  This  has  been 
subsequently    increased  to  6CX)0  km/year.   The  machinery  used 
in  the  factory  is  brand  new  equipment.    The  Terminal 
Equipment    is  manufactured    in  Upper  Hut,  next  to  the  City  of 
Wellington  (New-Zealand)  in  the  premises  of  an  already 
existing  Alcatel  facility. 

The  Repealers  are  manufactured    at  Liverpool  in  the  suburbs 
of  Sydney  (Australia)  in  the  premises  of  another  already 
existing  Alcatel  manufacturing    facility.    The  Repeaters  are 
manufactured    in  a  clean  room  which  was  the  only  element 
left  from  the  previous  repeater  assembly  activity  in  Australia. 
The  factory  has  been  expanded  to  provide  office  space  for  a 
technical  and  engineering  iCam  as  well  as  for  all  Departments 
of  a  well  organized  company.    An  R&D  laboratory  has  been 
established  and  equipped. 

4.2  DIFFICULTIES  ENCOUNTERED. 

It  is  obvious  that  many  obstacles  and  difficulties  were 
encountered    along  the  way. 

A  first  set  of  predicaments    were  of  technical  nature.  It 
included  all  the  usual  surprises  and  problems  of  a 
development   period.  The  manufacturing    and  testing 
equipment   for  repeaters  and  Terminal  Equipment   had  to  be 
defined  (and  redefined)  gradually  as  the  developments  were 
progressing.    This  did  not  proceed  without  unexpected 
modifications  and  variations. 

Another  type  of  u^.mical  complications  was  related  to  the 
selection  of  raw  materials   which  is  very  difficult  because  of 
the  manufacturing    and  long  term  reliability  constraints. 

A  second  set  of  difficulties  was  more  of  a  cultural  nature  : 
people  from  various  origins  and  nationalities   had  to  be 
brought  together  to  form  a  united  and  structured  team. 
There  are  more  than  30  different  nationalities    at  Alcatel  TCC. 
Also,  two  rather  different  cultures  had  to  interact  together  : 
an  anglo-saxon  culture  relying  n:K>re  on  written  instructions 
and  procedures  and  a  latin  culture  relying  more  on  individual 
initiative  and  experience. 

All  these  difficulties  were  aggravated   by  the  pressure  of  time 
and  the  fundamental    requirement    of  meeting  the  TASMAN  2 
Ready  for  Service  date. 

4.3  ACHIEVEMENTS 

The  size  of  the  challenge  acted  as  a  catalyst  and  unifying 
force  among  all  people  involved  and  this  has  permitted  the 
success  of  the  technology  transfer.    The  TASMAJ^  2  Cable 
System  was  commissioned  at  the  end  of  January    1992,  with  a 
delay  not  exceeding  three  months.    It  has  not  been 
commissioned   later  than  the  first  560  Mbit/s  submarine  cable 
systems  commissioned   elssiwhere  in  the  world.  The  system 
has  been  working  to  the  date  of  this  article  without  any  major 
problem. 

In  December  1990,  Alcatel  TCC  was  awarded  the  construction 
of  approximately    3500  kilometres  of  the  PacRimEast  System 
linking  New-Zealand  to  Hawal  and  the  entire  7500  kilometres 
long  PacRimWest   System.    The  PacRimEast   System  has  been 
manufactured    and  was  being  laid  when  this  article  was 
written.    The  construction   of  PacRimWest  is  on  schedule  to 
meet  the  October  1994  Ready  for  Service  date. 


As  a  result  of  these  achievements,    Alcatel  decided  lo  involve 
Alcatel  TCC  in  the  coostruction   of  the  SEA-ME-WE  2 
submarine  cable  system  linking  Singapore  to  France.  Alcatel 
TCC  is  currently  manufacturing    about  2500  kilometres  of 
cable  to  be  laid  in  the  Indian  Ocean  from  Jakarta  (Indonesia) 
and  some  Terminal  Equipment   for  the  Cable  Stations  of 
Jakarta   and  Colombo  (Sri  Lanka). 

The  factories  now  run  at  their  full  capacity  :  7500  km">cai  tor 
the  cable  (far  more  than  was  initially  expected)  and  50 
Repeateis/year. 

5.  NEW  CHALLENGES 

The  most  stimulating   outlook  of  a  technology  transfer  is  that 
it  always  has  to  be  renewed. 

The  rapid  emergence  of  very  large  capacity  optically  amplified 
system  will  require  the  transfer   in  the  near  future  of  a  new 
cable  design  and  of  an  entirely  new  type  of  transmission 
system. 

The  other  challenge  to  be  faced  by  Alcatel  TCC  is  the 
expansion  of  its  activity  from  an  Australian  base  (PacRim)  to 
an  Asia-Pacific  base  covering  the  entire  region. 
The  manufacture    of  SEA-ME-WE  2  is  the  first  step  in  this 
direction  but  it  will  need  to  be  followed  by  many  others.  We 
are  confident  that  this  will  happen  because  the  size  of  our 
investment   and  the  strength  of  our  determination  will 
convince  users  in  the  region  that  we  represent  a  real,  locally 
bas6d»  alternative   in  the  Asia  Pacific. 

6.  SUMMARY 

The  establishment    in  record  time  of  an  optical  submarine 
cable  system  capability  in  Australasia   shows  that  even  the 
most  ambitious  technology  transfer  is  possible.  As  a  result  of 
this  successful  experience*  Alcatel  is  conducting  another 
technology  transfer  in  the  field  of  submarine  cable  system 
from  Norway  to  Greece  and  is  prepared  to  consider  any  other 
potential  case. 

From  our  experience,  however,  there  arc  four  prerequisites 
which  must  be  met  for  the  successful  impleroenUtion  and 
continuatic'n    of  a  complex  technology  transfer  : 
.  a  market 

.  a  long  term  view  (no  "comer  cutting") 

.  a  very  strong  relationship  among  all  parties  involved, 

including  the  end  user(s) 
.  an  absolute  determination    of  all  parties. 

All  the  rest  is  negotiable.... 
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L  ABSTRACT 


The  privacy  implications  of  Calling  Number  Display  (CND)  or  Caller  ID  and  other 
intelligent  network-based  services  have  been  a  central  concern  in  regulatory  debates.  This 
paper  argues  that  a  generalised  privacy  regime,  such  as  the  one  proposed  by  the 
Clinton/Gore  administration  would  be  in  the  long  term  strategic  interests  of 
telecommunications  carriers. 


2.  INTRODUCTION 

In  the  closing  stages  of  the  recent  United  Slates 
Presidential  campaign.  Governor  Clinton  and  Senator 
Gore  committed  themselves  to  the  development  of  a 
Consumer  Bill  of  Rights  should  they  be  elected.  This  Bill 
of  Rights  would  include  consumer  safety,  consumer 
information,  the  protection  of  a  competitive  market  place 
for  products  and  services,  and  the  right  to  be  heard  when 
government  policy  is  being  formulated  and  when 
administrative  decisions  are  being  made.  They  also 
committed  their  incoming  administration  to  the  support  of 
consumer  education  (Computer  Professionals  for  Social 
Responsibility,  November  2,  1992). 

But  the  most  significant  pledge  from  a 
telecommunications  perspective,  was  to  support  a  right  to 
privacy.  According  to  the  Clinton/Gore  Consumer  Bill  of 
Rights,  information  provided  by  consumers  for  one 
purpose  could  not  be  used  for  a  separate  purpose  without 
the  consumer's  knowledge  and  consent. 

The  initial  response  of  the  telecommunications  carriers  to 
this  proposal,  is  likely  to  be  negative.  Many  carriers  have 
fought,  or  are  still  fighting,  long  battles  with  regulators 
and  privacy  activists  over  the  introduction  of  new  services 
such  as  Calling  Number  Display  (CND)  or  Caller  ID  as  it 
is  populariy  known.  In  these  regulatory  fora,  privacy 
concerns  have  been  the  central  theme  of  the  debate. 

In  this  paper  1  will  argue  that  appropriately  framed 
privacy  legislation,  which  is  not  restricted  tt) 
telecommunications,  is  in  the  best  interests  of 
telecommunications  carriers  and  their  customers.  So  rather 
than  opposing  such  general  purpose  privacy  legislation, 
carriers  should  embrace  it.  The  argument  will  be 
presented  in  terms  of  the  telecommunications  privacy 
debate  underway  in  ihe  United  States  a^^ '  \ustralia. 

THR  DIMENSIONS  OF  THE 
TELECOMMUNICATIONS  PRIVACY  DEBATE 

CND,  is  a  telecommunications  service  which  displays  the 
number  (if  the  caller  on  a  screen  attached  to  the  called 


party's  telephone.  Because  the  caller's  number  is 
displayed  before  the  call  has  been  answered,  the  called 
party  has  the  ability  to  decide  whether  or  not  to  answer 
the  call  from  that  particular  number.  The  caller's  number 
can  be  recorded  or  directly  linked  to  a  personal  or 
corporate  database. 

Where  calls  arc  made  from  listed  numbers  CND  takes  on 
added  significance.  CND  information  linked  to  reverse 
directories  can  be  used  to  rapidly  identify  the  address  and 
owner  of  the  telephone  service.  This  information  can  be 
cross-linked  to  other  public  and  private  data  bases  to 
create  profiles  of  callers.  CND  becomes  the  first  link  in 
the  identification  chain.  Cleariy  identification  of  callers 
can  lead  to  harassment,  but  in  extreme  situations  such 
identification  can  lead  to  personal  risk  on  the  part  of  the 
caller. 

CND  has  been  the  focus  of  heated  regulatory  debate  in 
the  US  (White,  1992).  Almost  all  of  the  di-scussion  has 
focussed  on  the  privacy  issues  raised  by  this  service. 
These  privacy- relate- J  discussions  concern  the  right  of 
callers  to  make  calls  which  do  not  lead  to  the  reve]:jtion 
of  their  identity  or  location,  and  ihe  ability  of  receivers  of 
calls  to  re-use  telephone  number  information  wnich  is 
revealed  by  incoming  calls. 

The  regulatory  debate  about  CND  is  important  because 
CND  is  just  one  of  a  range  ol  new  services  whi':h  take 
advantage  of  the  new  capabilities  of  digital  telephone 
switches  or  exchanges.  Transformation  of  the  ways  in 
which  telephone  calls  are  routed  through  the  network 
means  that  Calling  Line  Identification  (CLI)  information 
which  was  once  used  for  network  purposes  ouly,  such  as 
billing  and  routing,  is  nciw  being  used  to  create  a  new  set 
of  enhanced  telephone  services. 

These  Custom  Local  Area  Switching  Services  (CLASS) 
include,  automatic  call  return,  selective  call  rejection, 
distinctive  ringing,  anonymous  call  rejection  and  selective 
call  forwarding.  Each  of  these  services  relies  on  the 
existence  of  CLI  within  the  network.  The  software 
controlled  local  telephone  exchange  can  capturc,  store  and 
process  the  CLI  of  incoming  calls  based  on  the  rcquest  of 
the  called  party.  CND  has  been  the  most  controversial 
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CLASS  service  because  il  reveals  the  telephone  number 
of  the  caller  to  the  called  party.  [  1 ) 

These  new  services  are  of  real  significance  to  earners 
because  they  increase  the  proportion  of  completed  calls 
and»  in  many  tariff  regimes,  carrier  revenue.  At  the  same 
time,  subscription  fees  for  these  services  provide  for 
revenue  growth  for  Local  Exchange  Carriers  (LECs). 
Another  attraction  for  carriers  is  that  tariffs  for  these 
services  are  less  onerously  regulated  than  the  bulk  of 
other  LEC  tariffs.  While  carriers  would  have  invested  in 
switch  upgrades  as  a  means  of  achieving  greater 
efficiency*  the  present  and  potential  revenue  implications 
of  CLASS  services  explain  why  carriers  have  argued  their 
cases  with  such  vigour. 

The  regulatory  debate  about  CND  has  revolved  around 
the  following  questions: 

-  Under  what  circumstances  should  a  caller  be  able  to 
make  a  call  which  denies  the  ability  of  the  called  party  to 
sec  their  calling  number  details  if  the  called  party 
subscribes  to  CND?  In  other  words  should  callers  be  able 
to  mask  or  block  CND  under  any  circumstances? 

-  If  masking  is  possible*  what  should  the  default  condition 
be?  In  other  words,  if  callers  do  nothing  more  than  dial  a 
number  in  the  ordinary  manner,  should  their  CLI  be 
available  for  display,  or  masked  from  display,  if  the 
called  party  subscribes  to  CND, 

-  What  charges  should  be  levied  against  subscribers  who 
wish  to  withhold  their  CLI  on  either  a  pcr-call  or  per-line 
basis? 

4.  REGULATORY  RESPONSES  IN  THE  UNITED 
STATES 

The  brief  history  of  regulatory  responses  to  these 
questions  is  turbulent  and  reveals  rapid  change.  The 
significant  changes  in  regulatory  approach  can  be 
explained  by  growing  consumer  awareness  of  the  social 
issues  raised  by  these  services.  This  has  forced  regulators 
and  telephone  companies  to  acknowledge  that  the  privacy 
implications  of  enhanced  telephone  services  must  be 
considered  when  these  services  are  introduced.  Regulatory 
change  has  also  been  made  possible  by  technclogical 
developments  which  allow  for  more  flexible 
implementation  of  these  enhanced  services.  For  example 
blocking  or  masking  was  not  possible  with  early 
implementations  of  CND.  This  is  now  a  standard  element 
of  switching  software. 

During  the  first  phase  of  CND  implementation  in  the  US. 
carriers  and  regulators  assumed  that  the  services  were 
unproblematic  for  telephone  users.  This  assumption,  and  a 
lack  of  interest  on  the  part  of  consumer  advocates, 
allowed  the  Federal  Communications  Commission  (FCC) 
to  authorise  the  deliveiy  of  CND-like  information  to 
intei-state  toll  free  800  numbers  in  the  U.S.  Tliis  CND 
information  can  not  be  masked  or  blocked  by  callers,  and 


I  he  cxisk'Mce  <»l  this  facility  was  unknov^n  t<»  alniosl  all 
«S(H)  line  callers.  Abuse  of  this  CND- derived  inl'omialion 
I h rough  ihc  selling  of  lists  containing  the  iclcpliDne 
numbers  and  other  personal  information  relating  lo 
individuals  who  have  called  these  numbers  has  led  to  the 
introduction  of  legislation  which  would  severely  limit 
what  could  be  done  with  that  information  without  the 
explicit  consent  of  the  caller. 

Soon  after.  New  Jersey  regulators  authorised  the  offering 
of  unmaskable  CND.  That  sei-xice  is  still  being  offcreil  in 
that  way.  Other  States  have  introduced  CND  with  only 
per-line  masking  available  to  individuals  and 
organisations  who  could  be  placed  at  risk  by  the 
disclosure  of  their  telephone  number. 

In  recent  months,  reguhUory  stances  have  shifted.  Both 
New  York  and  California  have  authorised  the  introduction 
of  CND  on  the  condition  that  all  subscribers  have  access 
to  either  free  or  low  cost  per-call  or  per- line  masking,  and 
that  subscribers  with  unlisted  numbers  arc  given  per-line 
masking  unless  they  choose  otherwise.  In  other  words 
there  is  unrestricted  access  to  line  masking.  Excepting  for 
silent  line  subscribers,  subscribers  who  did  not  elect  to 
have  line  masking  would  have  per-call  masking  as  the 
default  for  their  service. 

This  means  that  in  the  United  Stated  CND  regulatory 
regimes  include: 

a)  No  block, 

b)  No  block  with  line  block  to  "at  risk"  groups  only. 

c)  Per-call  block  with  line  block  to  "at  risk"  groups. 

d)  Per-call  block/unblock,  unrestricted  line  block,  with 
pcr-call  block  as  the  default  unless  requested  otherwise. 

Most  new  offerings  of  CND  in  the  US  now  involve 
Option  c).  This  entails  free  pcr-call  blocking  which  results 
in  le.*;s  than  \%  of  calls  being  blocked 
(TELECOMMUNICATIONS  REPORTS,  November  4. 
1991).  One  US  industry  view  is  that  offering  minor 
variations  of  Option  c)  has  allowed  the  service  to  become 
non-controversial.  As  a  trade  newsletter  commenLS. 

...after  two  years  on  the  market,  the  once 
controversial  Caller  ID  ser,  ice,  now  gcLs  no  more 
than  routine  attention  from  state  regulators  who 
were  once  concerned  that  the  service  raised  far- 
reaching  privacy  issues.  Per-call  blocking  has 

apparently  defused  the  issue  that  initially 
threatened  to  stall  the  technology.." 
(TELEPHONE  NEWS,  August  10,  1992) 

But  the  situation  is  probably  still  fiuid.  Some  of  the  larger 
States  with  more  active  consumer  adviKates  such  as  New 
York,  California  and  Ohio  have  proposed  Option  d). 
PaciPc  Bell  has  declined  to  offer  CND  service  on  those 
terms  and  is  seeking  a  rule  change  with  the  regulator.  On 
the  other  hand,  Nynex  in  New  York  and  Cincinatii  Bell  in 
Ohio  are  pRKVeding  under  Option  d)  regimes  (AIN 
REPORT,  September  2,  19^)2;  TELEPHONE  WEEK. 
August  1992), 
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As  a  result  of  carricr/rcgulaior  ncgolialions  ii  is  possible 
thai  variations  of  Option  c)  and  d)  combined  with 
supervised  customer  education  campaigns  will  emerge  as 
the  new  standard  in  the  United  States.  This  is  despite  the 
fact  that  regulatory  regimes  which  provide  ready  access  to 
line  masking  have  been  opposed  by  some  carriers  on  the 
grounds  that  liberal  access  to  line  masking  reduces  the 
possibility  that  CND  will  be  available  to  callers,  and,  as  a 
consequence,  the  commercial  viability  of  the  CND  will  be 
reduced.  And  in  California,  two  of  the  carriers  have  asked 
the  regulator  to  reconsider  their  ruling  on  ready  access  to 
line  masking. 

5.  AUSTRALIAN  REGULATORY  PROPOSALS 

AustcU  the  Australian  telecommunications  regulator  has 
issued  a  Draft  Report  on  Telecommunications  Privacy 
which  recommends  thai  a  "telecommunications  specific" 
privacy  regime  be  developed,  and  that  CND  be  offered 
with  free  and  unrcsiricied  access  to  both  per-line  and  per- 
call  masking  (Australian  Telecommunications  Authority, 
1992).  Following  the  schema  introduced  earlier,  this 
would  be  described  as  Option  e) 

e)  Per-call  block/unblock,  unrestricted  line  block,  with 
line  block  as  the  default  unless  requested  otherwise. 

Before  introducing  the  service,  the  carriers  must  conduct 
an  approved  educational  campaign  and  conduct  a  ballot  of 
all  customers  asking  whcihcr  they  wish  to  have  per-line 
masking  or  per-line  blocking  as  their  default-  For 
customers  who  do  not  respond  to  the  ballot,  Austel 
proposes  that  they  should  be  given  pcr-linc  masking  as  a 
default.  This  is  in  line  with  a  proposal  made  by 
Samarajiva  (1992:49).  Austel's  reasoning  is  that  if 
telephone  subscribers  do  not  respond  to  the  ballot,  they 
are  probably  unlikely  to  understand  the  implications  of 
revealing  their  number  to  other  subscribers  who  subscribe 
to  CND.  Austel  argues  that  if  the  CND  service  is  as 
desirable  as  its  proponents  claim,  subscribers  will  opt  for 
per-call  masking. 

Austel  has  taken  a  position  which  allows  for  easy  access 
to  per-line  masking  and  a  presumption  that  per-line 
masking  should  prevail  for  those  who  make  no  choice.  In 
the  language  of  US  regulators.  I  hey  have  chosen 
"presumptive  line  masking".  What  is  the  underlying 
rationale,  and  what  are  the  social  implications  of  the 
regime  which  Austel  is  proposing? 

The  regulatory  regime  which  Austel  has  endorsed  had 
been  proposed  by  a  number  of  consumer  organisations 
and  one  reading  of  the  proposed  decision  would  see  it  as 
a  victory  for  consumers.  But  the  question,  which  must  bo 
raised  is  which  group  of  telephone  users  is  likely  to 
bone  lit? 

If  previous  telephone -related  consumer  lx»haviour  i.^  any 
indication,  there  is  eve  17  reason  to  ex  pec  I  a  low  return 
rate  if  a  ballot  of  Australian  telephone  subscribers  ^^as  to 
be  conducted.  I2|  This  would  result  in  the  status  quo 


prevailing.  In  other  words,  per-line  masking  would  be  the 
default  for  the  bulk  of  subscribers.  Most  calls  would 
have  CND  masked. 

Under  this  regulatory  regime  there  would  be  little 
incentive  for  anyone  to  subscribe  to  CND  if  roost  calls 
being  made  did  not  reveal  CND.  Of  course  some  business 
and  private  subscribers  would  notify  their  regular 
telephone  callers  that  CND  was  in  operation,  and  that  the 
revelation  of  their  CND  would  result  in  some  kind  of 
preferential  treatment  for  their  calls.  For  example,  airline 
companies  might  be  able  to  process  incoming  reservation 
requests  more  quickly,  and  private  subscribers  might  use 
CND  as  a  way  of  screening  incoming  calls.  And  other 
groups  of  individuals  or  even  family  members  could 
arrange  to  use  CND  as  a  way  of  alerting  them  to  the 
existence  of  an  incoming  call  from  a  member  of  the 
family  or  the  group.  Other  subscribers  who  were  "privacy 
aware"  could  either  subscribe  to  the  network-based 
Anonymous  Call  Rejection  (ACR)  service  which  notified 
the  caller  that  masked  calls  were  not  accepted,  or  add  that 
facility  to  their  personal  telephone.[3]  But  apart  from 
pockets  of  use,  for  the  bulk  of  calls,  CND  would  be 
masked  and  unavailable  to  receivers  of  calls. 

In  essence  Austel  has  proposed  a  regulatory  regime  which 
is  designed  to  protect  telephone  callers.  The  regime  is 
ensures  that  there  is  little  likelihood  of  a  caller's 
telephone  number  being  revealed  without  the  caller 
making  a  conscious  decision.  But  in  protecting  the  caller, 
it  is  important  to  consider  the  implications  of  that 
protection  for  the  called  party. 

Is  this  predominantly  "caller  perspective"  in  the  best 
interests  of  all  telephone  users?  In  its  decision  on  CND 
(Caller  ID  as  it  is  named  in  the  U.S.)  the  New  York 
Public  Service  Commission  (PSC)  argued  that 

"...Caller  ID  presents  not  an  issue  of  good  or  evil, 
but  a  clash  of  two  goods;  the  privacy  rights  of 
callers  (which  include,  for  example,  the  right  to 
conceal  their  phone  numbers  from  telemarketers, 
but  not  the  right  to  harass  with  anonymity)  and 
the  privacy  rights  of  call  recipients  (which 
include,  for  example,  the  right  to  be  left  alone  bui 
not  the  right  to  spy  on  a  spouse).  Seen  in  that 
light,  the  blocking  issue  should  be  resolved  in  a 
way  that  offers  each  custo.ner  the  greatest 
opportunity  to  advance  his  or  her  own  interests 
without  unduly  compromising  the  interests  of 
others.*'  (Slate  of  New  York,  Public  Service 
Commission,  1992:28) 

But  does  the  Austel  proposal  "offer  each  customer  the 
greatest  opportunity  to  advance  his  or  her  own  interests 
without  unduly  compromising  the  interests  of  others"? 
One  reading  of  AusteKs  draft  decision  is  that  it  places 
greater  emphasis  on  the  anonymity  of  the  caller,  and  a 
correspondingly  lesser  emphasis  on  the  needs  of  called 
parties  to  use  CND  for  call  management  purposes,  and  as 
a  .solution  to  problems  raised  by  telephone  intrusion. 
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Il  is  clear  thai  callers  should  have  the  right  lo  mask  ihcir 
CND  in  circumstances  which  they  choose.  And  it  is  alsd 
clear  that  it  is  in  the  interests  of  those  who  arc  called  to 
have  the  identity  of  callers  revealed  under  certain 
circumstances. 

How  then  should  the  issue  be  resolved?  There  seem  to  be 
at  least  three  generic  approaches.  The  first  would  be  to 
accept  Austel's  recommendation  for  default  masking,  and 
then  promote  Anonymous  Call  Rejection  (ACR)  as  a  way 
for  people  who  are  "privacy  sensitive"  to  encourage 
others  to  unmask  their  CND  when  they  are  calling  them. 
(This  facility  would  not  have  to  be  offered  by  the  carriers 
because  customer  premises  equipment  manufacturers  offer 
this  facility  as  a  simple,  inexpensive  "add  on"  to  domestic 
CND  equipment.)  Such  a  solution  increases  the  power  of 
the  called  party,  but  may  not  be  optimal  because  it  could 
confuse  callers  and  unnecessarily  congest  the  network. 

Another  solution  v/ould  be  to  promote  the  default 
unmasking  of  CND  by  telephone  callers  through  an 
extensive  educational  campaign.  In  fact  the  New  York 
Public  Service  Commission  placed  great  store  in  the  value 
of  an  educational  campaign  as  an  argument  against 
"presumptive  line  blocking".  They  state  that: 

...  presumptive  pcr-line  blocking  is  important  only 
if  one  assumes,  with  the  Consumer  Protection 
Board  and  the  Department  of  Law,  that  education 
will  be  ineffective  and  customers  wanting  or 
needing  blocking  cannot  be  counted  on  to  elect 
per-line  blocking  if  thai  better  suits  their  needs. 
That  assumption  is  unwarranted,  however,  and  we 
shall  require  an  effective  education  program. 
Since  the  need  for  presumptive  line-blocking  has 
not  been  established  and  the  option  may  well 
have  the  capacity  to  undermine  the  Caller  ID 
offering,  a  fair  balancing  of  the  interests  suggests 
that  it  should  not  be  selected."  (State  of  New 
York,  Public  Service  Commission,  1992:30) 

But  there  is  a  third  approach  which  would  result  in 
benefits  for  both  carriers  and  consumers.  This  is  the 
promotion  of  a  generalised  privacy  regime  which  is  not 
specifically  tied  lo  telecommunications.  It  is  the  kind  of 
privacy  regime  being  promised  by  the  incoming 
Clinton/Gore  administration.  The  'Dcnefits  of  this  approach 
to  telecommunications  carriers  and  users  will  be  outlined 
in  the  next  section. 

6.  THE  BENEFITS  OF  A  GENERALISED  PRIVACY 
REGIME. 

Reducing  the  possibility  of  a  caller  inadvertently 
revealing  their  telephone  number  is  one  way  of  protecting 
the  rights  of  the  caller.  But  limiting  the  ways  in  which 
that  revealed  telephone  number  can  be  used  by  the  called 
party  is  another  technique  for  protecting  the  caller.  Put 
simply,  a  telecommunications  privacy  regime  which  limits 
the  use  or  re-usc  of  CND  derived  information  without  the 


explicit  consent  (if  the  caller,  could  overcome  many  of  the 
problems  which  can  arise  from  ihe  disclosure  of  CND. 

Experience  in  the  United  States  suggests  that  the  reuse  of 
CND  (or  ANl)  derived  information  wiiht)Ut  the  awareness 
or  permission  of  telephone  callers  is  the  major  problem 
which  has  arisen  from  this  service.  Inbound  telemarketing 
using  80()  n ambers  allows  for  the  capture  and  reuse  of 
CND-ANl  '.nfomiaiion  and  the  linking  of  that  telephone 
number  ir.  'ormation  to  consumer  interests,  and  name  and 
address  infoiTnation.  At  .some  later  time  this  information 
can  be  cross-linked  to  other  information  held  in  private 
and  public  data  banks.  So  a  simple  response  to  an  8(K) 
number  in  search  of  consumer  information,  or  for  the 
purchase  of  goods  or  services  can  become  the  first  link  in 
a  chain  of  tran.saeiions  leading  to  unwanted  solicitation 
for  goods  and  services.  [4] 

So  what  could  be  the  benefits  of  a  generalised  privacy 
regime  which  places  consumers  in  control  of  personal 
information  generated  by  their  telephone  transact ion.s? 

-  CND  is  essentially  a  form  of  tran.saetion  generated 
information  (TGI).  Many  other  forms  of  TGI  are  being 
generated  through  activities  such  as  the  use  of 
supermarket  discount  cards,  mail  order  transactions, 
ordinary  credit  card  use,  and  real  estate  transactions,  to 
name  just  a  few.  Many  of  these  activities  are  unregulated, 
or  at  most  subject  to  self-regulatory  codes.  As  a 
consequence  it  is  in  the  interests  of  the 
telecommunications  industry  to  ensure  that 
telecommunications  privacy  regimes  do  not  disadvantage 
that  industry  by  placing  restrictions  on  the  use  of 
telecommunications  derived  TGI  while  other  transaction 
data  remains  unregulated.  For  example  mailing  lists 
created  by  mail  order  transactions  remain  unregulated, 
while  a  telecommunications-specific  privacy  regime  couid 
restrict  the  secondary  use  of  infonnation.  A  generalised 
privacy  regime  which  covers  TGI  would  place  all  TGI- 
based  industries  on  an  equal  footing. 

-  As  the  Universal  Personal  Telecommunications  Number 
(UPTN)  initiatives  mature,  telecommunications  carriers 
will  be  able  to  move  into  a  range  of  new  activities.  In  the 
past  some  of  these  have  been  associated  with  the  banking 
industry.  With  individuals  having  a  UPTN  and  associated 
security  and  verification  arrangements, 
telecommunications  carriers  will  be  able  to  develop 
services  which  encompass  the  whole  chain  of  consumer 
transactions  from  order  taking,  customer  verification, 
credit  as.se.ssment  and  billing.15]  For  these  kinds  of 
activities  to  occur,  carriers  need  to  be  able  to  assure  their 
customers  that  there  are  adequate  privacy  protection 
schemes  in  place.  And  in  a  potentially  competitive 
market,  carriers  will  also  need  to  ensure  that  they  arc  not 
disadvantaged  by  teleeommunication-.specine  privacy 
regimes.  Again,  a  generali.sed  privacy  scheme  is  to  be 
desired. 

-  Regulatic^n  often  develops  as  a  result  of  a  spc'cific  well 
publicised  instance  or  abu.se.  (Take  for  example  the 
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regulation  of  video  rental  ivcords  and  cable  television 
subscriber  records  in  the  United  Slates  which  were 
responses  to  misuse  of  information  relating  to  a  public 
figure.)  This  ad  hoc  regulation  might  appear  to  solve  a 
specific  problem,  but  more  often  than  not,  it  does  not 
address  the  wider  issues.  It  is  only  a  matter  of  time  before 
a  paradigmatic  Caller  ID  abuse  case  emerges  in  the 
media.  This  will  lead  for  calls  for  more  stringent 
telecommunications-specific  privacy  regulation.  Again,  a 
generalised  privacy  regime  would  make  such  regulation 
unnecessary. 

-  Ruggles  (forthcoming)  presents  a  cogent  case  for 
personal  data  protection  based  on  the  ways  in  which 
individuals  define  and  protect  their  personal  boundaries. 
Privacy  protection  could  become  a  competitive  issue 
given  increasing  competition  at  the  local  exchange  level. 
As  a  consequence  carriers  will  need  to  assure  their 
customers  that  their  privacy  expectations  are  not  being 
violated. 

-  Proposals  currendy  being  considered  within  the 
European  Community  would  restrict  the  transfer  of 
personal  data  across  international  boundaries  if  data 
protection  and  privacy  regimes  were  not  in  place.  If  these 
proposals  are  enacted  it  would  severely  restrict 
communication  and  trade  with  jurisdictions  where  data 
and  privacy  protection  was  inadequate. 

7.  CONCLUSIONS 

Privacy  protection  can  be  seen  as  a  strategic  issue  for 
telecommunications  carriers.  It  has  the  possibility  of 
impinging  on  consumer  relations,  the  development  of 
telecommunications  transact  ion -based  businesses,  the 
development  of  strategic  business  opportunities,  and  on 
the  ability  of  companies  to  transact  business  with  the 
European  Economic  Community.  As  a  consequence,  the 
development  of  a  generalised  privacy  regimes  in  the 
United  States  and  Australia  would  be  in  the  interests  of 
telecommunications  carriers. 
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NOTES 

1.  Most  of  the  other  CLASS  ser\'ices  process  calls  from 
pre-determined  numbers  in  ways  which  have  been  pre- 
specified  by  the  called  party.  These  services  do  not  reveal 
the  number  of  the  caller  to  the  called  party.  But  it  should 
be  noted  that  certain  configurations  of  Automatic  Call 
Return  (ACR)  also  raise  the  same  issues  as  CND. 

2.  Experience  with  balloting  for  a  long  distance  carrier  in 
the  early  stages  of  competitive  long  distance  carriage  in 
the  US,  and  in  the  Australian  experience  when  Telecom 
Australia's  first  phone  monopoly  was  removed,  resulted 
in  no  action  on  the  majority  of  subscribers,  and  a  default 
maintenance  of  the  status  quo. 

3.  Anonymous  Call  Rejection  only  allows  calls  which 
have  CND  attached  to  be  received  by  the  called  party. 
Calls  with  CND  masked  are  routed  to  a  recorded  message 
which  advise*"  the  caller  that  masked  calls  are  not 
accepted  an^*  that  the  call  should  be  made  again  with  CLI 
unmasked. 

4.  It  should  be  noted  that  the  use  of  800  numbers  is  not 
restricted  to  the  telmarkcting  of  goods  and  services. 
Candidates  in  the  1992  United  States  Presidential 
campaign  used  8(X)  numbers,  and  ANI  derived 
information  as  a  means  of  developing  lists  of  potential 
campaign  contributors,  and  as  a  means  of  generating 
political  support.  The  advertising,  chanting  and 
presentation  of  8(X)  numbers  became  an  integral  part  of 
the  campaign. 

5.  A  variation  on  this  proposal  is  made  by  Samarajiva 
(1992;52).  In  an  argument  which  supports  default  line 
masking,  he  proposes  that  carriers  could  position 
themselves  as  an  "authenticator"  information. 


SOFTWARE  PATENTS.  OWNERSHIP  AND 
INFRINGEMENT  CRIMES:  NEW  DEVELOPMENTS 

By  Stephen  Glazier* 

Most  advances  in  telecommunications  are  either 
hardware/software  hybrids,  or  pure  software  inventions. 
Software  can  now  be  patented  in  the  U.S.  Software 
infringement  can  now  be  a  crime,  and  corporate  officers 
and  directors  can  be  personally  liable  ft)r  triple  damages 
and  jail  sentences;  however,  steps  can  be  taken  with 
independent  patent  counsel  to  insulate  from  such 
personal  liablity.  Ownership  of  patents  is  slippery  and 
can  be  easily  lost. 


Many  of  the  new  advances  in  telecommunications 
technology  are  software  inventions,  or 
software/hardware  hybrid  inventions. 

In  the  U.S.,  software  can  be  both  patented  and 
copyrighted.  (See  In  Re  Iwahashi,  and  Arrhythmia 
v.Corazonix.  below.)  Do  both  if  possible. 

Infringement  of  software  copyrights  in  the  U.S. 
can  be  a  federal  and  state  crime.  (See  18  USC  2319 
and  §3 1.05(a)(4)  Texas  Penal  Code.)  Employees  of 
infringing  companies,  including  officers  and  directors, 
can  be  liable  for  prison  sentences.  (See  Schalk  v. 
Texas.  Tex,  Ct.  Crim.  App.,  2  October  1991.) 

Willful  infringement  of  patents  (for  hardware  and 
software)  can  make  an  infringer  liable  for  triple 
damages.  (35  USC  284)  Officers  and  directors  of 
infringer  corporations  can  be  personally  liable  for  these 
triple  damages,  even  if  they  did  not  personally  infringe, 
and  did  not  know  of  the  infringement,  and  even  if  they 
were  advised  by  in-house  counsel  that  infringement  did 
not  exist.  Data  Products  v.  Rcppart.  (U.S.  Dist.  Kan., 
29  November  1990,  Lexis  16330)  and  3M  Corp.  v. 
Johnson  and  Johnson.  Inc.  (CAFC,  30  September  1992), 
 USPQ2d  . 

Independent  patent  counsel  can  often  act  with  a 
corporation  to  insulate  its  officers  and  directors  from 
possible  personal  liability  for  payment  of  triple  damages 
and  jail  sentences  for  corporate  infringement.  These 
prophylactic  steps,  when  available,  should  be  taken  as 
soon  as  possible;  but  the  vary  with  each  specific  case 
and  should  be  discussed  in  confidence  with  independent 
counsel. 


*  Stephen  Glazier  practices  law  at  Reid  &  Priest  in 
Washington,  D.C.  He  specializes  in  patents, 
copyrights,  trade  secrets,  and  business  transactions  in 
technology.  He  can  be  contacted  at:  202-508-4334. 


There  is  further  good  news  regarding  this 
personal  liability  for  corporate  civil  and  criminal 
infringement.  By  making  infringement  more  dangerous, 
these  developments  make  patents  and  copyrights  more 
valuable  for  their  proper  owners. 

It  is  easy  to  lose  ownership  to  patents  and 
copyrights,  especially  software  patents.  Use  written 
contracts  giving  ^he  corporation  ownership  of  all 
innovations  by  employees,  consultants  and  partners. 
(See  Community  v.  Reid,  below.)  Use  written 
confidentiality  agreements  with  all  business  associates. 
Otherwise,  ownership  of  your  technology  may  end  up  in 
the  hands  of  your  employees,  not  your  corporation. 

Record  written  assignments  to  the  corporation  for 
all  patents  and  copyrights.  Record  them  in  the  Patent 
Office  and  Copyright  Office.  (See  18  USC  261.) 

Implement  a  confidentiality  program  for  all  your 
trade  secrets,  or  else  you  may  lose  ownership  to  them. 

It  is  not  clear  how  to  create  a  lien  on  intellectual 
property  in  the  U.S.  Follow  a  dual  track,  using  both 
the  UCC  (state  law)  and  federal  filing.  (See  18  USC 
261.) 

Title  searches  for  intellectual  property  in  the 
U.S.  cannot  be  reliable  because  of  deficiencies  in  the 
statutes.  Proceed  with  great  care  when  reviewing  the 
ownership  of  patents  and  copyrights  in  a  merger 
situation. 

There  are  many  proposals  before  Congress  to 
further  change  the  U.S.  patent  laws.  This  is  part  of  a 
general  trend  to  make  patents  and  copyrights  more 
valuable  and  enforceable  for  all.  U.S.  patent  law  will 
become  more  like  patent  law  in  the  rest  of  the  world, 
and  foreigners  will  be  treated  more  equally  with  U.S. 
citizens  regarding  patent  applications  and  infringement. 
However,  these  changes  in  U.S.  law  must  be  watched 
closely,  because  they  will  change  the  proper  procedure 
for  protecting  intellectual  property  rights. 

I.        The  New  Rules  in  Software  Patents 

The  coming  advances  in  software/hardware 
hybrid  patents  in  telecommunications  can  be  seen  in 
many  areas.  One  example  is  the  recent  discovery  of 
how  high  quality  real  time  audio/visual  signals  can  be 
sent  over  conventional  copp(  -  phone  wire.  This  allows 
full  bandwidth  video  signals  to  be  sent  straight  to  the 
consumers  home  over  existing  phone  wires,  without  re- 
wiring the  phcne  grid.  Also,  the  FCC  has  recently 
allowed  the  phone  companies  to  provide  this  service  and 
compete  with  the  cable  television  companies,  A  race  is 
now  on  to  combine  this  function  with  other  existing 
phone  hardware  and  services,  such  as  push  button 
phones,  900  numbers,  faxes,  televisions,  and  home  PC's 
to  create  new  profitable  businesses.  These  innovations 
will  then  be  protected  by  patents  for  new  software 


922 


inventions  that  tie  together  conventional  hardware  and 
operate  the  new  hybrid  in  new  ways.  (In  fact,  this 
writer  is  currently  working  on  a  pending  patent 
application  to  provide  video  on  demand  on  an  automated 
basis,  over  existing  telephone  lines.)  Similar  frontiers 
recently  opened  in  mobil  nhones,  interactive 
communications,  home  shopping,  airborne 
communications,  and  automated  switching  control. 

It  is  well  known  that  patents  are  available  for 
devices.  It  is  less  commonly  understood  that  processes 
may  be  patented,  including  computer  processes  (that  is, 
software  programs  and  algorithms).  Additionally, 
patentable  devices  may  include  traditional  equipment 
improved  by  incorporating  new  computer  controls  or 
micro-processor  chips.  Indeed,  recent  legal 
developments  clarify  that  pure  software  patents  and 
hard  ware/ software  hybrid  patents  are  available  and 
enforceable,  and  that  patents  (where  obtainable)  are 
superior  to  copyright  protection  for  software  and 
hard  ware/ soft  ware  combinations. 

Many  of  these  patents  claim  and  patent,  at  the 
macro- flow  chart  level,  software  algorithms  used  by 
specific  programs  for  specific  computer  applications, 
sometimes  in  association  with  known  hardware 
elements. 

Patent  applications  of  this  class  of  technology  at 
the  U.S.  Patent  Office  have  been  growing  at  about  30% 
per  year  for  the  last  four  years. 

U.S.  and  Foreign  Patents 

The  U.S.  patent  statutes  specify  that  a  new  and 
useful  invention  may  receive  a  patent,  if  it  is  not 
obvious,  if  it  has  not  been  sold  or  publicly  disclosed 
more  than  a  year  before  an  application  is  made  in  the 
United  States,  and  if  a  patent  application  is  proj^erly 
drafted  and  prosecuted.  A  U.S.  patent,  once  issued, 
gives  the  patent  holder  an  absolute  monopoly  in  this 
country  to  prevent  others  from  making,  using  and 
selling  the  invention  for  a  period  of  seventeen  years. 
Licensees,  if  sold  a  license  from  the  patent  holder,  may 
use  the  invention  if  they  satisfy  the  license  requirements, 
including  payment  of  royalties. 

Foreign  patents  may  also  be  applied  for  in  most 
developed  countries.  Note  here  one  common 
misconception.  Upon  public  use  or  publication,  an 
inventor  has  a  one  year  grace  period  to  file  a  U.S. 
application  before  he  loses  his  patent  rights.  However, 
this  grace  period  does  not  apply  to  applications  in 
foreign  countries.  (In  addition,  treaties  under 
negotiation  may  abolish  the  U.S.  grace  period.)  Hence, 
new  developments  should  be  kept  confidential  until  a 
U.S.  patent  application  is  filed,  or  else  the  option  of 
foreign  patents  may  be  lost. 


The  Old  Law  of  Software  Patents 

For  a  long  time  it  was  thought  to  be  an  open 
legal  question  whether  pure  software  inventions,  and 
hard  ware/ so  ft  ware  inventions,  were  patentable.  Until 
recently,  patent  law  in  the  United  States  was  unclear  on 
this  issue,  but  tended  to  be  negative.  Traditional  legal 
principles  state  that  mental  processes,  mathematical 
algorithms,  and  methods  of  doing  business  were  not 
patentable.  With  the  development  of  sophisticated 
computer  software,  it  was  thought  by  many  that  these 
traditional  principles  prevented  the  patenting  of  pure 
software  inventions.  Further  inhibiting  software 
patenting  was  the  fact  that  prior  to  1983,  about  75%  of 
all  patents  that  were  attempted  to  be  enforced  in  the 
federal  courts  were  ruled  to  be  invalid  and  the  courts 
refused  to  enforce  them. 

However,  in  1983,  the  new  Federal  Circuit  Court 
of  Appeals  was  created  with  exclusive  jurisdictiou  over 
patent  appeals  cases.  This  court  was  created  to  be  pro- 
patent  and  began  enforcing  the  majority  of  patents 
brought  before  it.  The  court  tremendously  strengthened 
the  legal  presumption  that  all  patents  issued  by  the  U.S. 
Patent  Office  are  valid.  Furthermore,  various  legal 
cases  have  developed  over  the  last  ten  years  to  make  it 
clear  that  computer  inventions,  even  pure  software 
inventions,  can  be  patentable  and  enforceable.  These 
computer  and  software  inventions  only  have  to  meet  the 
conventional  requirements  for  patents  of  being  new, 
useful,  non-obvious,  and  without  prior  use  or 
publication. 

The  old  legal  confusion  as  to  software  patents 
was  found  in  Gottschalkv,  Benson.  409  U.S.  63  (1972). 
This  case  took  the  naive  view  that  computer  software  is 
nothing  much  more  than  a  complicated  calculator  and 
ruled  that  a  computer  process  in  a  patent  did  little  more 
than  manipulate  numbers.  As  such,  the  computer 
process  would  only  preempt  a  mathematical  algorithm, 
and  therefore  was  not  patentable.  However,  the  case 
refused  to  rule  whether  or  not  all  computer  programs 
were  unpatentable. 

Things  got  better  in  Parker  v.  Flook.  437  U.S. 
584  (1978),  by  a  more  sophisticated  Court.  Here,  a 
pure  mathematical  formula  was  not  allowed  to  be 
patented,  where  no  physical  activity  took  place  in  the 
process  and  where  computers  and  computerization  were 
not  part  of  the  claims.  In  rejecting  these  claims  of  a 
pure  mathematics  patent  without  computerization,  the 
Court  did  say  that  new  and  useful  computer  programs 
may  be  patentable.  The  Court  reiterated  an  old 
principle,  though,  that  an  invention  that  uses  a 
mathematical  algorithm  can  not  be  considered  new  (and 
hence  patentable)  if  the  only  new  part  of  the  invention 
is  the  new  mathematics. 

Things  got  even  better  in  Diamond  v.  Diehr.  450 
U.S.  175  (1981),  when  the  Court  strictly  limited 
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Gottschalk.  This  case  seemed  to  move  away  from  the 
Gottschalk  holding  in  several  respects.  First,  it 
acknowledged  that  computers  and  software  have  a 
function  in  various  industrial  processes  that  is  unrelated 
to  mere  mathematical  calculation.  Specifically,  this  case 
upheld  a  patent  for  an  industrial  process  incorporating 
computers  and  computer  software  even  though  one  of 
the  steps  in  the  patented  process  recited  a  particular 
mathematical  algorithm.  The  old  anti-software  problem 
about  "thou  shalt  not  patent  mathematics"  had  been 
eroded.  However,  this  case  dealt  with  a  computer 
software  application  incorporated  within  a  physical 
process  for  curing  rubber.  The  case  did  not  comment 
on  pure  computer  programming  or  data  processing 
patents  that  did  not  physically  alter  matter,  although  the 
Court  did  say  that  the  Patent  Act  applied  to  "anything 
under  the  sun  that  is  made  by  man."  However,  with 
this  case,  the  lower  courts  went  forward  with  the  new 
pro-patent  direction  of  the  law. 

The  New  Fl-Q-Software  Patent  Law 

In  a  case  in  the  Court  of  Customs  and  Patent 
Appeals  (the  predecessor  to  the  Federal  Circuit),  In  Re 
Pardo.  684  F.2d  912,  214  USPQ  673  (CCPA  1982),  the 
court  ruled  that  pure  programming  technique  was 
patentable,  in  this  case  an  algorithm  for  a  computer 
compiler.  The  court  stated  that  there  is  a  difference 
between  a  mathematical  algorithm  (which  is  a  mental 
process)  and  a  computer  algorithm  (which  is  not 
something  that  can  be  performed  by  the  mind).  Th?s 
follows  earlier  hints  from  Application  of  Knowlton.  481 
F.2d  1357  (CCPA  1973).  This  case  dealt  with  a 
fundamental  patent  for  the  programming  techniques  of 
relational  data  bases.  Altliough  this  case  focused  on  the 
question  of  what  constituted  an  adequate  description  of 
software  for  patent  purposes,  it  refused  to  be  offended 
by  the  concept  that  pure  software  was  patentable. 

This  trend  was  carried  further  by  Paine  Webber 
V.  Merrill  Lvnch.  564  F.  Supp.  1358  (D.  Del.  1983). 
In  this  case,  the  court  upheld  a  pure  software  patent  for 
the  Merrill  Lynch  CMA  account,  which  case  favorably 
cited  the  Pardo.  Gottschalk,  and  Diehr  cases.  In  Paine 
Webber,  the  court  stated  that  although  business  methods 
are  not  patentable  (and  hence  the  CMA  account  is  not 
patentable),  the  patent  in  question  merely  patented  a 
computerization  of  a  business  method,  not  the  business 
method  itself.  Therefore,  the  patent  was  upheld.  This 
was  a  pure  software  patent  to  implement  a  business 
method  where  the  method  could  not  itself  be  patented. 
The  case  is  a  major  step  forward  for  software 
patentability.  The  court  was  unconcerned  that  as  a 
practical  matter,  no  mass  market  brokerage  account, 
such  as  the  CMA  account,  can  today  be  offered  and 
serviced  without  a  computerized  system.  Hence,  they 
permitted  a  software  patent  that  as  a  practical  matter, 
wholly  preempted  the  business  method  that  was  not 
patentable.  The  court  felt  comfortable  in  taking  this 
step  despite  the  fact  that  in  Gottschalk.  the  Court 
seemed   to   imply  that   merely   computerizing  a 
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mathematical  algorithm  (in  a  way  that  wholly  preempted 
the  mathematical  alijorithm)  would  not  be  patentable. 

Software  Patents  Without  Source  Code 

Various  court  cases  pursue  the  interpretation  that 
disclosure  of  source  code  is  usually  not  required  in 
software  patents.  In  Re  Ghiron.  442  F.2d  985,  (CCPA 
1971)  indicates  that  flowcharts  rather  than  source  code 
are  satisfactory  in  software  patents.  The  patent 
application  should  explain  each  box  and  arrow  of  the 
flowchart  and  the  hardware  platform  required  to  execute 
the  program.  Ghiron  states  that  enablement  should  be 
provided  to  the  expert  reader  by  the  patent  with  only  a 
reasonable  degree  of  routine  experimentation.  It  is  our 
judgment  that  normal  debugging  usually  is  permitted  as 
routine  experimentation,  and  hence  debugged  source 
code  need  not  be  provided.  Obtaining  a  software  patent 
without  disclosing  source  code  may  be  like  having  your 
cake  while  eating  it  too.  Where  the  bulk  of  software 
development  costs  may  lay  in  coding  and  debugging 
source  code,  one  may  often  earn  a  software  patent 
monopoly  without  worrying  about  the  possibility  of 
giving  an  unscrupulous,  but  underfinanced,  infringer  his 
source  code  through  the  patent  itself, 

Knowlton  dealt  with  a  software  patent  that  did 
contain  a  few  lines  of  key  sections  of  source  code. 
However,  the  judges  reacted  rather  negatively  to  that, 
pointing  out  that  the  statute  requires  "concise"  patents 
and  that  they  prefer  to  deal  with  just  flowcharts  and  not 
source  code. 

Hirschfeld  v.  Banner.  462  F.  Supp.  135,  (DCDC 
1978)  made  it  clear  that  a  patent  claim  cannot  recite  a 
program  without  describing  the  program  in  some 
manner  in  the  patent.  But  there  was  no  indication  that 
source  code  was  required  in  the  patent. 

1990  Patent  Cases 

The  case  law  is  continumg  to  develop  on  a  daily 
basis  to  further  elaborate  important  questions  regarding 
how  to  best  patent  software.  In  particular,  cases  are 
developing  to  further  support  the  patentability  of 
software  and  clarify  the  level  of  detail  of  disclosure 
required  in  a  software  patent. 

In  general  in  a  patent,  the  invention  must  be 
described  in  adequate  detail  to  permit  the  expert  reader 
to  implement  the  software  invention  in  its  best  version 
known  at  the  time  of  the  patent.  Northern  Telecom. 
Inc.  V.  Dat^  Point  Corporation.  908  F.2d  931,  15 
USPQ2d  1321  (CAFC  1990)  indicates  that  the  amount 
of  required  detail  of  disclosure  of  the  software  depends 
on  the  difficulty  of  the  software.  Hence,  the  amount  of 
required  disclosure  is  a  judgment  call  on  the  part  of  the 
patent  attorney  drafting  the  software  patent.  For  this 
reason,  the  patent  attorney  should  be  knowledgeable  in 
software  and  computer  patent  applications  to  make  these 
judgments.    It  is  our  judgment  that  it  is  usually  not 
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required  to  disclose  source  code  for  an  adequate 
software  patent,  provided  that  the  inventive  feature  of 
the  patent  is  adequately  disclosed  at  the  flowchart  level. 
(However,  if  the  software  owner  sees  no  competitive 
downside,  it  may  help  the  patent  to  include  the  source 
code.) 

The  patentability  of  software  was  further 
supported  by  In  Re  Iwahashi.  888  F.2d  1370,  12 
USPQ2d  1980  (Fed.  Cir.  1989)  .  The  patent  in  this 
case  covered  a  computer  program  that  calculated  a 
coefficient  pursuant  to  a  mathematical  formula  and 
stored  the  answer  in  memory.  This  is  the  type  of 
"calculator**  program  that  might  be  most  susceptible  to 
attack  as  merely  preempting  a  mathematical  formula. 
However,  the  court  saw  this  as  no  problem  and  upheld 
the  patent.  The  court  reasoned  that  a  mathematical 
formula  was  not  preempted,  and  instead  a  device  was 
patented.  This  was  because  the  claims  included  the  sole 
physical  element  of  computer  memory  and  the  step  of 
storing  the  results  of  the  calculation  in  memory. 
Obviously,  this  requirement  for  a  mathematical  software 
patent  is  no  barrier  to  even  the  most  mathematical 
program;  the  sophisticated  patent  lawyer  must  simply 
include  in  the  patent  application  this  step  of  storing  the 
answer  in  memory.  This  surely  is  done  by  any  program 
in  any  case,  and  would  not  represent  a  practical 
limitation  on  the  invention.  Since  this  case  almost 
eliminates,  as  a  practical  matter,  any  subject  matter 
barrier  to  mathematical  software  patents  (if  very 
carefully  drafted),  the  easier  case  of  the  non- 
mathematical  software  patent  remains  even  more  secure. 

In  a  contemporaneous  case  by  the  same  court,  In 
Re  Grams.  888  F.2d  835,  12  USPQ2d  1824  (Fed.  Cir. 
1989),  the  bounds  of  a  computerized  mathematical 
algorithm  patent  are  set.  In  this  case,  the  court  denied 
a  patent  where  a  mathematical  algorithm  was  merely 
compuicrized.  The  only  physical  step  in  this  patent  was 
collecting  data  generally  to  feed  the  algorithm,  and  no 
special  or  detailed  data  collection  steps  were  claimed. 
Hence  Grams  tells  us  that  data  collection  and  calculation 
is  not  quite  enough,  but  Iwahashi  tells  us  that  calculation 
and  recording  the  answer  in  memory  is  enough,  for  the 
merely  mathematical  program. 

1992  Patent  Case 

Arrhythmia  Research  Technolooy.  Inc.  v. 
CorazonixCorp..  22  USPQ2d  1033  (CAFC,  March  12, 
1992),  carefully  tracks  the  evolution  of  software  patent 
law  from  Gottschalk  forward.  In  Arrhythmia,  the  court 
reviewed  an  issued  patent  for  a  software  algoritiim  for 
analyzing  electro-cardiograph ic  signals  to  predict  heart 
attacks.  The  court  held  that  this  is  patentable  subject 
matter,  overturning  a  lower  court  decision  to  the 
contrary.  The  court  felt  that  this  was  in  the  mainstream 
of  the  trcp'^  ♦he  ^«se?  on  point,  and  the  concurring 
opinion  expressly  noted  the  limitation  on  the  anti- 
software  orientation  of  Gottschalk. 


1990  Copyright  and  Software  Cases 

Two  cases  developed  in  1990  indicating  the 
importance  of  proper  contractual  provisions  dealing  v.ith 
copyright  law  for  software  products. 

Gershwind  v.  Garrick,  16  USPQ2d  1707  (D.C., 
SDNY,  1990),  held  that  a  consultant  hired  to  produce 
certain  computer  graphic  animation  for  a  producer,  in 
the  absence  of  contractual  provisions  to  the  contrary, 
was  the  owner  or  joint  owner  of  the  resulting  computer 
product.  As  such  the  owner/consultant  could  proceed  to 
use  the  product  without  permission  or  payment  to  his 
client,  in  the  absence  of  provisions  in  his  consulting 
agreement  to  the  contrary.  Fu;  Jier,  Community  for 
Creative  Non-Violence  v.  Reid.  109  S.Ct.  2166  (1988) 
indicated  that  such  contract  provisions  must  be  very 
carefully  drafted  in  order  to  be  effective  (that  is,  only  a 
written  assignment  of  all  rights  may  be  effective,  if 
otherwise  enforceable). 

Copyright  protection  and  patent  protection  can  be 
simultaneously  obtained  for  a  software  invention. 
However,  in  most  ways,  patent  protection  when 
available,  is  superior  to  copyright  protection  for 
software.  Copyright  originates  as  a  program  is  written 
and  belongs  to  the  writer,  and  lasts  for  the  life  of  the 
author  plus  50  years.  Registration  is  not  required  for 
copyright,  but  is  beneficial.  Copyright  protects  only 
against  copying  of  the  protected  source  code,  screen 
display,  and  command  sequence,  but  not  against  reverse 
engineering  of  the  product.  Novelty  is  not  needed  for 
copyright.  However,  patents  protect  against  reverse 
engineering  regardless  of  what  source  code  is  used,  and 
hence  can  be  much  broader.  Note,  though,  that  patent 
rights  arise  only  upon  application  and  grant  by  the 
Patent  Office,  after  review  of  points  such  as  novelty, 
prior  art,  obviousness  and  adequate  disclosure. 

ThiJ  emphasizes  the  need  to  specify  explicitly  the 
ownership  of  any  computer  software  that  may  be 
generated  through  a  consultant,  employment  or  supply 
agreement.  This  is  true  even  where  the  employer 
provided  detailed  specifications  for  the  computer 
product,  as  was  the  case  in  Gershwind. 

In  Lasercomb  America.  Inc.  v.  Reynolds.  911 
F.2d  970  (CA  4,  1990)  it  was  held  that  d  programmer's 
copyright  to  his  program  was  invalidated  due  to 
prohibited  an ti -competitive  clauses  in  a  subsequent 
license  agreement  for  the  software  that  constituted 
copyright  misuse.  An  analogous  danger  would  lie  in  a 
license  agreement  with  prohibited  anti-competitive 
clauses  regarding  a  software  or  software/hardware 
patent.  This  emphasizes  the  need  to  properly  draft  a 
license  regarding  patents  or  copyrights  in  the  software 
or  computer  area  since  one  possible  penalty  for 
prohibited  provisions  would  be  a  punitive  destruction  of 
the  entire  patent  or  copyright  property.  This  loss  of 
rights  would  not  run  merely  to  the  licensees,  but  would 
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also  return  all  the  subject  rights  to  the  public  domain  for 
the  use  of  all. 

tx)tus  and  the  Failure  of  Software  Copyright 

Note  that  a  software  patent,  once  issued,  protects 
against  "reverse  enginecring^by  a  competitor  who 
develops  independently  written  source  code.  This  is 
protection  that  a  mere  copyright  of  software  will  not 
provide.  As  discussed  below,  mere  copyright  does  little 
other  than  protect  against  copying  of  the  literal  source 
code. 

The  recent  case  Lotus  Development  Corp.  v. 
Paperback  Software  Publishing.  15  USPQ2d  (D.C. 
1990),  indicates  the  prevailing  inadequacy  of  mere 
copyright  protected  software  without  patent  protection. 
In  this  case,  Lotus  had  no  patent  protection  for  its 
spreadsheet  Program.  (Indeed,  none  of  the  original 
spreadsheet  companies  obtained  such  a  patent,  to  their 
great  detriment.)  Lotus  .sued  Paperback  software  for 
infringement  of  copyright  only.  The  very  sympathetic 
court  cut  new  ground  in  extending  the  copyright  of 
software  in  a  patent-like  direction.  It  found  that 
Paperback  software's  V.P.  planner  had  copied  the 
structure,  sequence  and  organization  of  the  Lotus  menu 
command  system,  including  the  choice  of  command 
terms,  the  structure  and  order  of  those  terms,  the 
presentation  on  the  screen,  and  certain  long  prompts. 
The  court  found  that  this  was  a  copyrightable  non-literal 
element  of  the  computer  program,  and  that  Paperback 
had  committed  nonliteral  copyright  infringement  of 
Lotus  1-2-3.  Although  Paperback  did  not  copy  the 
actual  source  code  of  Lotus,  Paperback  had  reverse 
engineered  Lotus  1-2-3's  function  to  the  user  with 
independently  developed  source  code.  After  this  case, 
however,  anyone  presumably  remains  free  to  develop 
and  sell  spreadsheet  programs  as  long  as  they  use 
different  command  structures  and  presentations  on  the 
screen.  Hence,  Lotus  1-2-3,  rather  than  having  a  17 
year  patent  monopoly  on  the  entire  spreadsheet  market 
with  a  basic  patent  on  the  concept  of  the  computerized 
spreadsheet,  instead  merely  has  a  copyright  on  the 
command  structure  and  appearance  of  1-2-3. 
Presumably,  if  Paperback  merely  changed  the  command 
structure  by  the  use  of  synonyms  (for  example, 
replacing  "delete"  with  "erase"  or  "replace")  then  they 
would  be  free  to  continue  selling  a  spreadsheet  program. 

Legal  Uncertainty.  Defensive  Patenting  and 
Infringement  .Searches 

Software  patent  law  and  business  practice  is 
developing  rapidly.  It  must  be  watched  for  further 
developments  regarding  unclear  issues.  For  example, 
the  U.S.  Supreme  Court  has  yet  to  rule  on  a  Pardo  type 
case  and  clearly  state  that  a  computer  algorithm  is 
distinct  from  a  mathematical  algorithm  and  is  patentable. 
Furthermore,  the  law  remains  unclear  on  how  to  create 
valid  liens  and  security  interests  in  patents,  and  this 
issue  could  be  decided  at  any  time. 


One  upshot  of  enforceable  software  patents  is 
Hull  itjo  major  players  in  the  computer  industry  arc 
rushing  to  obtain  software  patents  on  their  current  (and 
past)  work.  These  patents  are  then  used  to  inhibit 
competitors,  or  as  sources  of  royalty  income,  or  to 
exchange  for  other  patent  rights. 

This  rush  to  patent  takes  place  in  a  regulatory 
environment  in  which  the  majority  of  patent  applications 
that  are  filed  are  being  granted  in  some  form  by  the 
Patent  Office.  As  a  result,  in  some  computer  fields  a 
profusion  cf  overiapping  and  redundant  patents  may 
have  been  incorrectly  granted  to  different  conflicting 
parties.  The  result  of  this  may  be  that  in  some  of  these 
fields,  until  the  situation  is  sorted  out,  software  patents 
may  be  of  less  interest  for  offensive  purposes,  but  useful 
for  defensive  purposes  for  any  company  wanting  to  be 
active  in  the  software  or  software/hardware  market. 
That  is,  in  an  area  where  overlapping  patents  are  being 
incorrectly  issued,  it  is  of  some  use  to  maintain  a 
product  in  the  marketplace  to  have  at  least  a  narrow 
patent  covering  the  product. 

This  situation  puts  additional  importance  on  the 
need  to  do  a  patent  infringement  search  prior  to  bringing 
a  software  product  to  market,  to  assess  the  risk  of 
infringing  on  an  existing  patent  of  a  competitor.  (Such 
a  patent  infringement  search  should  be  accompanied 
when  possible  by  an  opinion  of  counsel  regarding  non- 
infringement, to  reduce  the  possibilities  of  a  judgment 
for  triple  damages  for  knowing  infringement.) 

The  bottom  line  conclusions  from  these 
developments  are  several:  Increasingly  a  portfolio  of 
software  and  software/  hardware  patent  assets  will 
become  an  important  part  of  the  assets  of  technology 
companies  and  can  be  made  a  profit  center  through  an 
active  licensing  program.  Furthermore,  where 
substantial  sums  of  money  have  been  spent  to  develop 
software  or  hardware  with  software,  an  additional  cost 
in  the  order  of  $10,0(X).00  to  obtain  a  patent  may  add 
excellent  marginal  returns  by  reducing  competition,  by 
increasing  revenues  from  licensing,  and  by  providing 
chips  to  trade  for  other  patent  rights.  A  well  drafted 
patent  by  a  patent  attorney  knowledgeable  in  software 
and  computer  patent  applications  can  be  a  profitable 
cash  flowing  asset  and  effective  protection  for  lucrative 
software  and  hardware  products. 

II.  Who  Really  Owns  "Your"  Software:  New 
Developments 

Even  though  a  company  may  have  conceptualized 
its  software,  written  the  specifications  for  it,  and  paid 
the  programmers  to  write  it  and  debug  it,  that  company 
may  not  own  "its"  software.  The  software  may  be  the 
property  of  the  pr^^grammers.  This  is  most  likely  the 
case  if  independent  consultants  were  used  to  write  the 
source  code  and  no  written  contract  with  them  was  used. 


Or  to  put  it  another  way,  if  a  programmer  or 
software  consulting  company  has  written  a  lot  of 
software  for  clients  without  written  contracts,  i^cn  that 
consulting  company  may  be  the  owner  of  a  large  library 
of  software  assets  (which  it  may  have  thought  belonged 
to  its  various  clients)  and  which  may  be  protectable  by 
copyright  and  patent  laws. 

Ownership  of  software  written  by  employees  or 
consultants  can  be  controlled  by  properly  drafted 
contracts.  However,  if  contracts  were  omitted  or  drafted 
using  old  language  (and  not  reflecting  recent  changes  in 
the  federal  statutes),  then  the  resulting  ownership  of  the 
software  may  not  be  as  intended  by  the  parties  that  paid 
for  the  development  of  the  source  code. 

The  legal  concepts  behind  this  situation  can  be 
summarized  simply  enough,  but  are  not  generally 
understood.  Potential  legal  rights  in  software  can 
simultaneously  include  copyrights  and  patents. 
Copyrights  are  automatically  created  in  any  written  work 
at  the  time  of  creation,  and  can  be  registered  if  desired. 
A  patent  to  an  invention  may  be  issued  to  the  first 
inventor,  but  only  if  properly  applied  for  and  pursued  by 
the  inventor.  After  recent  legal  developments,  patents 
can  now  be  obtained  for  software  programs  that  are 
new,  useful,  and  not  obvious.  A  patent  gives  the  owners 
a  17  year  monopoly  to  the  patented  software  concept  or 
application.  This  monopoly  includes  the  right  to  prohibit 
programs  by  others  that  do  basically  the  same  thing  but 
with  re-written,  reverse-engineered  source  code. 

Copyrights:  The  Leading  Case 

The  original  owner  of  copyrights  in  software  is 
the  programmer/author.  The  programmer/author  must  be 
an  individual  or  group  of  people;  corporations  cannot  be 
authors  (although  they  can  obtain  eventual  ownership). 
The  programmer/author  by  contract  can  transfer  and 
agree  to  transfer  all  copyrights  by  assignment  or 
exclusive  license. 

Some  older  contracts  use  language  that  deems  the 
work  of  a  consultant/programmer  to  be  a  "work  for 
hire".  The  concept  is  that  a  "work  for  hire",  from  the 
time  of  creation,  is  not  the  property  of  the  author,  but 
instead  is  the  property  of  the  employer  of  the  author. 
However,  recent  changes  in  federal  law  (see  the  1989 
U.S.  Supreme  Court  case.  Community  for  Creative 
Non-violence  v.  Reid  109  S.  Ct.  2166,  herein  called 
Raid)  clarified  that  "works  for  hire"  may  arise  only  in 
employer/employee  situations.  The  "work  for  hire", 
except  for  a  few  exceptions  specified  in  the  statute, 
cannot  arise  in  the  consultant/independent  contractor 
situation.  That  is,  where  a  consultant  writes  software  for 
a  client,  the  consultant  initially  owns  the  copyright  to 
the  software,  not  the  client.  The  consultant  will 
continue  to  own  the  software  unless  he  licenses  or 
assigns  it  in  writing  to  someone  else  (who  may  or  may 
not  be  the  client). 


Reid  correctly  interpreted  the  Copyright  Act  of 
1976  as  amended.  Copyrights  are  originally  owned  by 
the  author,  17  U.S.C.  201(a),  but  in  the  case  of  a  "work 
for  hire",  the  employer  is  considered  the  author,  unless 
ownership  is  otherwise  determined  by  contract,  17 
U.S.C.  201(b).  However,  the  statute  defines  "^work  for 
hire",  as  a  **work  prepared  by  an  employee..."  and  no 
contract  may  alter  that  definition,  17  U.S.C.  101.  The 
statute,  however,  does  not  define  "employee".  The 
couit  m  Reid  defined  "employee*,  setting  out  a  12 
factor  test. 

In  the  Reid  12  factor  test,  no  one  factor  or 
combination  of  factors  is  necessarily  determinative.  The 
12  factors  are  (1)  '  he  skill  required  for  the  job,  (2)  the 
source  of  the  tools  used,  (3)  the  location  of  the  work  in 
question,  (4)  the  duration  of  the  relationship  between  the 
parties  on  the  project,  (5)  did  the  paying  party  have  the 
right  to  assign  other  work  to  the  paid  party,  (6)  how 
much  discretion  did  the  paid  party  have  over  when  and 
how  long  to  work,  (7)  when  and  how  was  the  price 
paid,  (8)  could  the  paid  party  hire  and  pay  assistants,  (9) 
was  the  work  part  of  the  regular  work  of  the  paying 
party,  (10)  was  the  paying  party  in  business,  (11)  what 
employee  benefits  were  provided,  and  (12)  what  was  the 
tax  treatment  of  the  paid  party. 

Many,  but  perhaps  not  all,  consultants  would  not 
be  an  employee,  and  hence  would  own  their  work  under 
this  test,  unless  their  contracts  said  otherwise. 

The  New  Software  Ownership  Cases 

Reid  clarified  the  copyright  statute,  but  it  actually 
dealt  with  the  copyright  for  a  statue,  not  software. 
Recently,  two  federal  cases  have  applied  the  Reid  test  to 
software,  one  for  a  consultant,  and  one  for  an  employee. 

In  MacLean  v.  Mercer.  18  USPQ2d  1807 
(December  1991),  the  Third  U.S.  Circuit  Court  of 
Appeals,  correctly  applied  the  Reid  12  factor  test  to  a 
consultant  who  wrote  software.  The  court  decided  that 
the  consultant  owned  the  software  copyright,  not  the 
client.  The  software  program  was  not  a  "work  for 
hire",  and  the  consultant  was  not  an  employee,  because 
the  consultant  controlled  the  "manner  and  means"  of 
how  he  wrote  the  software.  There  was  no  contract  that 
assigned  the  copyright  to  the  client.  The  court  went  on 
to  comment  that  only  the  copyright  owner  may  license 
to  copy,  distribute,  or  display  the  work,  17  U.S.C.  106. 
Furthermore,  an  effective  exclusive  license  from  the 
owner  of  the  copyright  can  be  made  only  in  writing,  17 
U.S.C.  101,  204(a). 

In  Aymes  v.  Brenelli,  November  12,  1991, 
(Copyright  Law  Decisions,  CCH  126,828),  the  U.S. 
District  Court  for  the  Southern  District  of  New  York 
correctly  applied  the  Reid  test.  It  found  that  an 
employee  programmer  did  not  own  the  program  that  he 
wrote  because  he  was  an  employee,  it  was  therefore  a 
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work  tor  hire.  There  was  no  contract  that  assigi\ed  the 
copyright  to  the  employee. 

Since  the  statute  defines  "work  for  hire",  a 
consulting  contract  that  deems  software  to  be  a  "work 
for  hire"  owned  by  the  client  is  probably  not  effective, 
and  ownership  of  the  program  would  remain  with  the 
consultant  despite  the  contract.  Where  such  an 
unenforceable  contract  clause  is  used,  the  consulting 
client  may  have  only  a  non-exclusive  license  to  use  the 
software,  and  the  consultant/creator  would  be  free  to 
sell,  license,  or  use  the  software  with  other  parties.  To 
avoid  this  problem,  the  consultant's  client  should  be 
careful  to  draft  the  consulting  contract  to  assign  and 
agree  to  assign  all  copyrights  to  the  client,  without  using 
the  work  for  hire  concept. 

Patents:  A  Similar  Problem 

A  similar  situation  arises  with  patent  rights  in 
software.  The  original  ownership  of  a  software  invention 
is  with  the  inventor.  In  any  particular  case,  the  software 
inventor  may  be  the  programmer,  the  employer,  the 
consultant  client,  or  others,  depending  on  the  facts.  A 
written  agreement  can  determine  ownership  in  any 
manner  agreed  to,  by  using  language  of  assignment  or 
license.  In  the  absence  of  a  written  agreement,  an 
invention  within  the  scope  of  employment  of  the 
inventor  may  equitably  belong  to  the  employer,  and 
pursuant  to  case  law,  the  employee  would  have  an 
obligation  to  assign  the  invention  to  the  employer.  An 
invention  outside  the  scope  of  employment  would  belong 
to  the  employee,  but  if  the  employee  used  assets  of  the 
employer  to  help  develop  the  invention,  then  the 
employer  may  have  a  limited  non-exclusive  right  to  use 
the  invention  without  royalty  (often  called  "shop 
rights").  There  are  probably  no  shop  rights  for  the 
invention  of  a  consultant  or  vendor,  although  there  may 
be  an  implied  oral  license  of  some  scope  of  the  client. 

The  bottom  line  is  that  in  the  absence  of  a 
written  agreement,  assignment  or  license,  the  employer 
or  consulting  client  may  have  at  best  a  nonexclusive 
license  to  use  the  patent  (if  the  employer  or  client  can 
prevail  on  the  necessary  questions  of  fact),  but  the 
inventor  would  retain  all  other  rights  to  make,  use,  sell 
or  license  the  invention  to  other  parties. 

The  Solution:  Prior  Contract 

Therefore,  whenever  an  employee  and  consultant 
develops  software  for  a  company,  that  company  should 
in  advance  seek  a  written  agreement  which  among  other 
things  specifies  where  ownership  of  all  the  rights, 
including  copyrights  and  patents,  will  finally  rest.  This 
can  usually  be  done  by  an  assignment  or  agreement  to 
assign  all  intellectual  property  rights. 

Note,  however,  that  many  software  development 
contracts  that  handle  eventual  ownership  deal  only  with 
the  copyrights.  This  is  a  major  oversight  since  it  is  now 


clear  that  software  inventions  have  the  possibility  of 
simultaneous  parallel  protection  by  both  copyright  and 
patents.  Therefore,  a  software  development  contract 
that  merely  assigns  copyrights  in  a  program,  but  does 
not  mention  patents,  would  leave  the  consulting  client  in 
the  strange  position  of  owning  the  copyrights  to  the 
source  code,  but  not  the  patent  rights  to  the  software 
invention.  In  this  case,  the  client-copyright-owner  of 
the  source  code  could  not  use  the  source  code  without 
infringing  someone  else's  patent.  In  a  practical 
situation,  this  is  as  useful  as  buying  half  a  pair  of  shoes, 
and  leaves  the  copyright  owner  hopping  around  on  one 
foot  with  little  in  the  way  of  useful  (or  exclusive) 
ownership  rights. 

A  similar  "ownership  surprise"  can  arise  where 
software  is  written  by  an  employee,  instead  of  a 
consultant,  although  there  are  some  distinctions.  The 
"work  for  hire"  language  will  work  to  convey  copyright 
in  a  contract  with  a  true  employee  and  a  written 
assignment  will  convey  patent  rights  of  an  employee. 
But  the  basic  rule  holds  that  without  a  proper  written 
contract,  the  employee  may  own  an  important  interest  in 
the  software  that  he  writes,  to  the  surprise  and  chagrin 
of  his  employer. 

An  Approach  for  All  Technologies 

The  situation  described  here  for  software  patents 
applies  generally  to  all  inventions  and  patents  (including 
mechanical  devices,  processes,  and  drugs)  and  is  not 
limited  only  to  software. 

The  conclusion  from  this  state  of  the  law  is  that 
whenever  proprietary  software  (or  any  new  technology) 
may  be  developed,  well  written  modem  contractual 
provisions  should  be  used  to  clarify  the  ultimate 
ownership  of  all  the  rights  in  the  eventual  software. 
Otherwise  the  parties  may  be  surprised,  pleasantly  or 
otherwise,  regarding  the  identity  of  the  actual  owner  of 
the  proprietary  programs.  Indeed,  this  step  should  be 
part  of  a  larger  program  to  identify,  develop,  protect 
and  exploit  intangible  intellectual  property  assets  of  all 
kinds. 
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Managing  the  Privacy  Implications  of  New  Technology 

Brian  G.  Milton,  National  Director  -  Social  Policy 
Stentor  Telecom  Policy  Inc. 
Ottawa,  Ontario,  Canada 

1.  ABSTRACT 

A  recent  national  privacy  survey  undertaken  by  a  consortium  of  Canadian  companies,  associations 
and  government  departments  reveals  that  invasion  of  privacy  ranks  with  environmental, 
educational  and  employment  issues  as  a  major  concern  for  Canadians.  In  this  paper,  Brian  Milton 
outlines  the  results  of  this  survey  and  describes  the  initiatives  of  Canada's  major 
telecommunications  companies  in  addressing  this  growing  problem.  He  then  illustrates  how  the 
privacy  issue  is  simply  one  link  in  a  chain  of  events  and  perceptions  that  require  a  fimdamental 
shift  in  the  way  the  telecommunications  industry  has  managed  the  social  implications  of  its 
technologies. 


2.  INTRODUCTION 

In  business  today,  social  factors  have  become  inseparable 
from  the  more  traditional  benefits  of  price,  value  and 
convenience.  As  a  result,  showing  leadership  in 
telecommunications  now  requires  a  new  level  of 
sophistication  and  sensitivity  to  a  more  complex  set  of 
customer  needs  and  requirements. 

The  partner  companies  in  the  Stentor  Alliance,  the  new 
consortium  of  Canada's  major  telecommunications 
companies,  have  long  been  cognizant  of  their  social 
responsibilities.  The  practice  of  subsidizing  local  rates  with 
long  distance  reve..ues,  for  example,  has  allowed  Canada  to 
achieve  the  second  highest  penetration  rate  of  telephones  in 
the  world  (after  Sweden)  despite  our  country's  formidable 
geography.  However,  a  new  class  of  social  issues  has  arisen 
where  the  concern  is  focused  not  so  much  on  pricing  or 
access  but  rather  on  the  purely  social  or  cultural 
Implications  of  new  technologies  and  new  services. 

In  Canada,  automated  dialing  devices  and  telemarketing 
scams  have  increased  customer  annoyance  with 
telemarketers,  raising  perceptions  of  privacy  invasion  and 
inviting  the  attention  of  governments.  The  introduction  of 
976  services  in  Canada  has  caused  considerable  controversy 
as  well,  raising  a  cluster  of  social  questions  from  the 
morality  of  carrying  "pornography"  over  telephone  lines  to 
the  problem  of  irresponsible  or  uninformed  household 
members  generating  huge,  unexpected  telephone  bills. 

Call  Management  Services,  particularly  Call  Display,  have 
probably  provided  the  most  challenging  and  vocal 
expression  of  service-related  social  issues  to  date.  Cellular 
and  mobile  radio  services  which  pose  the  risk  of 
eavesdropping  have  also  generated  publicity.  In  the  future. 
Personal  Communications  Services,  among  other 
innovations,  will  undoubtedly  carry  potential  privacy  and 
confidentiality  implications. 


As  these  examples  make  clear,  by  far  the  most  persistent 
and  widespread  concern  throughout  these  newer  social 
issues  has  to  do  v/ith  privacy  and  the  perceived  threats  to 
individual  autonomy  posed  by  new  telecommunications 
technologies.  Indeed,  a  Consumer  Affairs  report  released  by 
Price  Waterhouse  argues  that  privacy  issues  associated  with 
Caller  ED,  debit  cards,  telemarketing  and  the  sale  of  lists, 
smart  cards,  E-mail,  Voice-mail  and  interactive 
communications  technology  will  dominate  Canada's 
consumer  agenda  during  the  1990s. 

There  are  two  equally  important  aspects  to  the  privacy 
issue.  One  is  ensuring  an  individual's  protection  from 
unwarranted  intrusions  —  what  could  be  called  the  "leave 
me  alone"  variety.  The  second  is  ensuring  an  individual's 
ability  to  control  the  flow  of  information  from  and  about 
him  or  herself  —  or  the  "none  of  your  business"  type.  These 
areas  have  not  been  problematical  for  the 
telecommunications  industry  in  the  past. 

But,  the  future  promises  a  wide  array  of  new,  profitable 
services  capable  of  generating  vast  amounts  of  information 
about  an  individual  or  an  organization.  For  example.  Call 
Management  Services  and  new  telemarketing  technologies, 
which  are  currently  perceived  by  some  groups  as  privacy 
invasive,  are  both  high  growth  and  high  profit  areas. 

In  forming  the  Stentor  Alliance,  the  major  telephone 
companies  in  Canada  recognized  that  they  needed  a  clear 
focus  to  effectively  manage  these  new  and  emerging  issues. 
As  a  result,  Stentor  Telecom  Policy  was  established  and 
directed  to  centrally  manage  these  and  other  issues  on 
behalf  of  its  shareholder  companies  across  Canada. 
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Stentor  Telecom  Policy  believes  the  Canadian 
telecommunications  industry  must  take  proactive  measures  . 
to  effectively  manage  the  privacy  issue,  otherwise  our  ability 
to  offer  new  services  may  be  hurt.  Our  overall  goal  —  to 
develop  a  policy  framework  that  would  promote  the  rapid 
deployment  of  new  technology  while  safeguarding  customer 
privacy  —  would  reduce  the  regulatory,  legal  and  public 
image  costs  of  launching  new  services.  This  represents  an 
important  advantage  to  our  shareholder  companies  as  they 
strive  to  meet  the  needs  of  their  customers  in  an 
increasingly  competitive  and  challenging  market. 

3.  CANADIAN  PRIVACY  SURVEY  RESULTS 

To  assess  and  respond  to  the  concerns  of  Canadians 
regarding  privacy,  Stentor,  the  Canadian  Bankers 
Association,  American  Express,  Equifax  Canada,  together 
with  the  federal  government's  Department  of 
Communications,  Privacy  Commission,  Consumer  and 
Corporate  Affairs  Canada  and  Statistics  Canada  sponsored 
the  Canadian  Privacy  Survey. 

Conducted  between  October  28  and  November  5,  1 992  by 
Ekos  Research  Associates  Inc.,  the  sample  consisted  of  over 
3,000  Canadians,  weighted  to  1991  Census  figures  on  sex, 
language,  area  code  and  education.  The  90-item  survey 
polled  respondents  on  their  concerns  in  general  and 
specifically  regarding  privacy  relative  to  the  impact  of 
information  and  telecommunications  technology  on  their 
personal  and  working  lives. 

The  results  indicated  that  privacy  concerns  are  remarkably 
high  with  only  three  per  cent  of  the  respondents  "not  at  all" 
concerned  and  52  per  cent  extremely  concerned.  Indeed, 
invasion  of  privacy  ranks  with  environmental,  educational 
and  employment  issues  as  a  major  concern  of  Canadians. 

Overall,  92  per  cent  are  at  least  moderately  concerned 
across  all  major  socio -demographic  segments.  Concern  is 
highest  amongst  the  poorly  educated  (high  school  education 
or  less  59  per  cent  extremely  concerned  compared  to  47  per 
cent  some  post-secondary  and  44  per  cent  graduates  of  post 
secondary  institutions)  and  women  (56  per  cent  versus  46 
per  cent  of  men). 

Moreover,  the  survey  revealed  a  broad  sense  of  eroding 
privacy  paralleled  by  a  trend  towards  less  trust  in 
government  and  big  business.  There's  an  "Orwellian"  fear 
of  being  watched  or  controlled  without  an  individual's 
knowledge.  Aspects  of  invasion  of  privacy  which  involved 
lack  of  control,  consent  or  awareness  were  among  the  most 
troublesome  to  the  majority  of  respondents. 

On  the  other  hand,  disturbances  such  as  unwanted  telephone 
calls  and  visitors  at  the  door  (which  are  announced  and  can 
be  curtailed)  are  viewed  as  much  less  important.  People 
clearly  distinguish  between  the  two  types  '>f  privacy 
problems.  The  "leave  me  alone"  type  is  considered  a 
nuisance  more  than  anything  else  while  the  "none  of  your 
business"  type  is  viewed  much  more  seriously. 


It  should  come  as  no  surprise  that  the  growing  concerns 
regarding  privacy  are  fueled  by  the  proliferation  of  new 
technologies  and  services.  The  survey  indicated  a  general 
acknowledgment  that  new  technologies  —  particularly 
computers  —  pose  an  increasing  threat  to  privacy. 

Clearly,  with  the  growing  complexity  and  sophistication  of 
technology,  Canadians  are  worried  about  their  privacy. 
However,  a  rational  disentanglement  of  level  of  threats  is 
also  apparent  from  the  survey  results.  For  example,  there  is 
little  concern  about  being  monitored  by  utilities,  moderate 
concern  with  cable  monitoring  and  serious  concern 
regarding  the  linking  and/or  sharing  of  personal  data. 
Interestingly,  concern  is  also  reduced  when  two  conditions 
apply:  one,  the  implications  for  privacy  are  explicit  and 
transparent  and  two,  clear  benefits  are  perceived  in  the 
service. 

In  summary,  general  concern  regarding  privacy  is  always 
higher  than  s|>ecific  or  concrete  concerns;  the  relatively 
powerless  are  significantly  more  concerned  than  more 
mainstream  groups;  control  of  personal  information  is  much 
more  problematic  than  traditional  privacy  intrusions;  and 
concern  is  highest  where  the  author,  purpose  and 
consequences  of  privacy  invasion  are  unknown. 

Americans  appear  to  share  the  concerns  of  Canadians  in  this 
area.  A  1991  survey  conducted  by  Louis  Harris  and 
Associates  found  that  71  per  cent  of  U.S.  consumers 
believe  that  "consumers  have  lost  all  control  over  how 
personal  information  about  them  is  circulated  and  used  by 
companies"  and  are  concerned  about  loss  of  their  personal 
privacy. 

4.       BENEFITS  AND  DRAWBACKS  OF 

FORMALIZING  A  PRIVACY  POLICY 

Stentor  Telecom  Policy  is  spearheading  its  shareholder 
companies'  efforts  to  address  these  privacy  concerns 
through  a  formalized  privacy  policy  whose  framework 
includes  a  Model  Code  of  Fair  Information  Practices  as  well 
as  a  more  telecommunications-specific  set  of  privacy 
principles  and  guidelines  for  marketing  and  public  affairs. 

Without  a  formal,  coordinated  policy,  we  risked  delaying  or 
limiting  the  introduction  of  new  services.  Individual 
shareholder  companies  could  have  also  developed  different, 
or  even  conflicting,  policies.  Most  importantly,  without  a 
national  coordinated  policy,  the  Stentor  shareholder  would 
have  certainly  lost  their  ability  to  effectively  manage  the 
privacy  issue.  That  control  would  have  passed  to 
regulators,  legislators  or  the  courts. 

On  the  other  hand,  with  this  overall  coordinated  policy 
concerning  privacy,  the  shareholders  of  Stentor  will  perhaps 
enhance  their  corporate  reputation.  At  the  same  time, 
Stentor  has  the  opportunity  to  influence  the  public  debate 
about  privacy  and  contribute  our  expertise  to  help  shape  the 
laws  and  regulations  that  will  affect  how  we  offer  new 
services. 
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Equally  essential,  with  a  formal  privacy  policy,  the  Stentor 
shareholders  can  reassure  their  customers  about  current  and 
future  service  offerings.  It  also  provides  the  guidelines  that 
will  inevitably  ease  new  product  development  and  service 
introduction. 

With  time,  the  shareholders  of  Stentor  may  be  viewed  as 
leaders  in  the  shaping  of  a  national  agenda  on  information 
policy.  And  that  prestige  could  be  used  to  leverage  other 
policy  initiatives. 

Of  course,  there  are  risks  to  this  approach.  Short-term 
prof.ts  and  expenditures  will  be  affected.  There  is  also  the 
potential  for  embarrassment  if  the  policy  is  not  upheld. 
Nevertheless,  by  educating  employees  and  other  interested 
parties  and  by  working  with  regulators  and  legislators  to 
ensure  they  understand  our  initiatives,  these  risks  can  be 
minimized. 

5.       MODEL  CODE  OF  FAIR  INFORMATION 
PRACTICES 

The  first  thrust  in  Stentor's  privacy  policy  framework  was 
the  development  of  a  privacy  code,  modeled  on  the  OECD 
Guidelines  on  the  Protection  of  Privacy  and  Transborder 
Flows  of  Personal  Data.  The  Model  Code  of  Fair 
Information  Practices  created  by  Stentor  Telecom  Policy 
Inc.  is  a  comprehensive  and  formal  statement  of  principles 
and  guidelines  for  the  protection  of  personal  information 
throughout  the  policies  and  operations  of  each  shareholder 
company  of  Stentor  Telecom  Policy.  It  is  currently  being 
adapted  by  each  company  to  meet  their  individual  needs. 

The  Model  Code  deals  specifically  with  the  collection, 
storage,  protection,  use,  disclosure,  individual  verification 
and  correction  of  personal  information.  Essentially,  it 
ensures  the  responsible  handling  of  personal  information 
provided  to  the  Stentor  companies  by  their  customers  and 
employees.  It  also  reflects  the  many  existing  company 
policies  and  regulations  already  in  place  throughout  our 
companies. 

The  Code  formally  ensures  that  Stentor  companies  will  use 
personal  information  only  for  lawful,  clearly  understood 
purposes  relevant  to  the  conduct  of  business  and  not  for  any 
other  reasons  without  the  individual's  consent.  As  a  result, 
companies  will  not  divulge  anything  other  than  the  name, 
address  and  listed  telephone  number  of  a  customer  (except 
to  authorized  and  clearly  identified  third  parties)  and 
anything  other  than  an  employee's  or  pensioner's  name, 
position  and  duration  of  employment.  In  addition, 
disclosures  will  be  bound  by  formal  contracts  stipulating 
how  the  information  can  be  used. 

The  Code  also  entrenches  the  right  of  customers  and 
employees  to  examine  and,  if  appropriate,  challenge 
personal  information  about  them  in  the  member  company's 
master  files.  It  emphatically  requires  that  all  employees  with 
access  to  personal  information  protect  its  confidentiality. 


Ultimately,  responsibility  for  ensuring  compliance  with  the 
provisions  of  this  Code  rests  with  the  senior  management  of 
each  company. 

Each  Stentor  company  will  formally  review  and  update  their 
individual  Codes  at  least  every  five  years  to  guarantee  that 
Code  provisions  remain  current  and  meet  the  evolving  needs 
of  the  company,  its  employees  and  customers. 

6.       PRIVACY  PRINCIPLES  IN  NEW  SERVICE 
DEVELOPMENT 

As  a  supplement  to  the  Privacy  Code,  a  more  det:»!icd 
telecommunications-specific  set  of  privacy  principles  was 
developed  to  serve  as  the  basis  for  ensuring  privacy 
protection  in  the  development  and  provisioning  of  new 
services  in  our  industry. 

To  establish  the  credibility  of  these  principles  and  provide 
guidance  to  key  employee  groups,  they  were  further 
incorporated  into  a  module  of  the  new  "Integrated  Product 
Management  Plan  (EPMP)",  a  comprehensive  series  of 
management  procedures  and  practices  guiding  the 
development  of  new  products  and  services.  In  effect, 
product  and  service  managers  are  now  required  to 
undertake  social  impact  assessments  much  as  they  currently 
do  economic  evaluations.  This  is  similar  to  the  situation  in 
New  York  and  in  Canada's  province  of  Manitoba.  But, 
unlike  these  jurisdictions,  we  undertake  these  assessments 
on  a  voluntary  basis. 

The  purpose  of  this  assessment  is  to  identify  at  an  early 
stage  the  extent  to  which  a  proposed  product  or  service  may 
affect  the  privacy  and/or  personal  security  of  customers  - 
not  only  users  and  end-users,  but  non-users  as  well.  The 
assessment  addresses  expected  change(s)  in  the  level  of 
privacy  for  customers  and  identifies  options  and  measures 
that  would  allow  customers  to  re-establish  their  personal 
expectations  of  privacy  and  the  effort  and  expense  of 
making  that  possible. 

It  also  evaluates  the  type  and  extent  of  information  that 
should  be  provided  to  customers  to  enable  them  to  make 
informed  decisions  regarding  the  use  of  the  proposed 
product  or  service.  It  further  determines  whether  advance 
consultations  with  customers  should  be  undertaken  to 
clarify  any  vague  implications  and  identify  additional 
options. 

In  assessing  any  expected  changes  in  privacy  during  the 
product  development  cycle,  both  facets  of  the  issue  are 
considered  -  freedom  from  intrusion  and  control  over 
information  on  and  about  oneself  In  this  case,  freedom 
from  intrusion  refers  to  uninvited  sales  calls,  electronic 
monitoring  and  any  invasion  of  what  would  commonly  be 
considered  as  a  person's  intimate,  personal  or  private  life. 
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Control  over  information  is  defined  in  terms  of  commonly 
accepted  rules  that  include:  minimizing  the  information 
collected;  collecting  it  directly  from  the  person  involved, 
restricting  its  use  to  an  openly  stated  purpose;  keeping  the 
information  secure  and  not  providing  it  to  a  third  party 
without  the  customer's  consent;  and  allowed  the  customer 
access  to  the  data  and  the  opportunity  to  verify  its  accuracy. 

7.       FUTURE  CHALLENGES 

James  Katz,  a  Bellcore  authority  on  the  social  implications 
of  telecommunications,  anticipates  that  social  issues  like 
privacy  will  continue  to  migrate  from  the  periphery  of  the 
business  to  centre-stage.  Telecommunications  has  become  a 
highly  visible  and  important  component  of  personal  and 
business  life.  Network  changes  and  the  frequent 
introduction  of  new  (and  different)  services  are  therefore 
more  visible  and  generate  greater  public  scrutiny. 

However,  while  such  changes  to  the  network  have  a 
uniform  impact  on  subscribers,  the  needs  of  subscribers  are 
becoming  increasingly  diverse,  and  at  times  exclusive. 
Nevertheless,  newer  services  are  usually  mass  marketed 
rather  than  custom  marketed  and,  as  a  result,  can  be  viewed 
as  intrusive  of  threatening  by  sometimes  significant 
minorities  of  subscribers. 

For  example,  groups  such  as  the  disabled,  the  elderly,  and 
women's  groups  are  asserting  themselves  in  the 
marketplace  and  regulatory  arena  by  equating  threats  to 
their  consumer  rights  with  an  assault  on  their  human 
rights.  In  seeking  to  influence  the  agenda,  these  groups 
often  seek  the  help  of  the  media,  local  politicians  and  the 
courts  to  politicize  the  issue  and  pressure  regulators. 

Balancing  these  diverse  and  often  conflicting  needs  with  the 
equally  pressing  demands  of  a  more  competitive  and  fast 
changing  market  is  perhaps  the  most  difficult  aspect  of 
managing  the  social  implications  of  new  technologies.  What 
is  more  important  -  the  benefits  of  a  new  service  to  a  vast 
majority  of  customers  or  the  potential  drawbacks  to  a  small, 
albeit  important,  group? 

Perhaps  even  more  important  is  the  way  the 
telecommunications  industry  tends  to  manage  these  issues  in 
the  first  place.  Instead  cf  examining  the  issue  from  a 
variety  of  perspectives  and  then  deciding  what  is  best  for 
this  group  and  that  group,  wouldn't  it  make  more  sense  to 
have  special  interest  and  consumer  groups  involved  from 
the  beginning.  Wouldn't  it  be  easier  -  at  least  in  the  longer 
term  —  to  have  concerned  groups  help  make  the  decisions, 
instead  of  arbitrarily  making  decisions  for  them.  The  real 
challenge,  then,  becomes  to  move  from  an  "them-us" 
mentality  to  the  more  constructive  "we"  approach  to  issues 
management. 

Another  growing  challenge  for  the  telecommunications 
industry  stems  from  a  growing  lag  between  technology  and 
policy.  The  Economist,  in  its  1991  survey  of 
telecommunications,  highlighted  the  problem  as  follows: 


"For  most  people,  telephones  have  been  t^v^n  for  granted 
for  too  long  for  them  to  be  associated  wii:.  other  jolting 
applications  of  mouem  science.. .the  danger  in  this  is  that 
a  telecom  industry  driven  by  bold  entrepreneurs  with 
increasingly  potent  technology  could  race  far  ahead  of 
societies  that  have  only  just  woken  up  to  the  fact  that  big 
companies  are  in  it  for  the  money.  So  regulators, 
politicians  and  lawyers  need  to  get  off  to  a  good  start  on 
some  of  the  complex  issues  involved." 

Bellcore's  Katz  agrees,  observing  that,  ..."all  the  good 
solutions  require  technology  and  policy  to  proceed  hand  in 
hand.  To  do  one  without  reference  to  the  other  is  not  a  very 
sound  way  to  go  about  creating  new  services  that  will 
satisfy  market  and  social  needs." 

The  most  pressing  danger  associated  with  a  continuation  of 
this  technology/policy  lag  is  that  the  regulator  will  be  forced 
into  adopting  a  cautious  and  overly  restrictive  attitude  to 
new  service  deployment. 

In  other  words,  unless  the  industry  demonstrates  sensitivity 
to  the  social  impacts  of  new  technology,  legislators  and 
regulators,  in  their  own  political  self-interest,  may  adopt 
strategies  that  are  not  necessarily  conducive  to  a  rational 
development  of  telecommunications  policy.  In  any  event, 
regulators  will  likely  respond  more  readily  to  public  voices 
of  complaint  than  industry  voices  for  the  benefits  of  new 
technology. 

To  close  the  growing  gap  between  technology  and  policy, 
Stentor  Telecom  Policy  believes  the  best  approach  is  pro- 
active company  measures,  self-regulation  and  broader 
consultation.  Failing  this,  new  regulation  or,  more  likely, 
protracted  and  longer  regulatory  investigation  will  likely 
become  the  norm. 

8.  CONCLUSION 

Clearly,  social  issues  are  moving  to  the  forefront  as 
telecommunications  become  more  indispensable  and  as 
technology  becomes  more  socially  intrusive.  Privacy, 
however,  is  only  the  first  wave  of  this  movement.  The 
number  of  issues  is  multiplying,  their  individual  complexity 
is  growing,  and  so  is  the  complexity  and  dynamics  of  the 
interrelationships  among  those  issues. 

In  other  words,  privacy  cannot  be  viewed  in  isolation.  As 
the  national  privacy  survey  conducted  in  Canada  revealed, 
there's  a  growing  anxiety  bordering  on  fear  that  goes  far 
beyond  a  loss  of  privacy.  A  substantial  number  of  people 
feel  disenfranchised.  They  do  not  quite  know  what  the 
problem  is  or  how  to  handle  it.  But,  it  exists  nevertheless 
and  they  want  something  done  to  give  them  back  a  sense  of 
control  over  their  lives. 


932 


There  are  two  ways  to  dissipate  this  type  of  fear.  One  is  to 
provide  the  assurance  that  there  are  no  hidden  agendas  and 
the  other  is  to  dearly  demonstrate  that  something  will 
provide  a  clear  benefit.  To  succeed  in  the  increasingly 
competitive  and  global  market  for  telecommunications 
services,  companies  must  get  their  customers  more 
intimately  involved  in  assessing  the  social  impacts  of  new 
technologies.  Indeed,  customers  should  become  what  Alvin 
Tofller  called  "prosumers"  in  the  product  development 
process. 

This  new  emphasis  will  not  be  tidy  or  simple  and  it  will  not 
always  provide  trouble-f:ee  services  or  perfect  solutions. 
But  it  is  clear  that  it  is  becoming  a  necessary  part  of  doing 
business  in  the  Information  Age. 

In  its  September  1991  review  of  "Computers,  Networks  and 
Public  Policy",  the  Scientific  American  summarized  the 
future  challenges  this  way: 


"The  road  to  the  global  village  is  a  bumpy  one.  As 
computing  and  communications  technologies  fuse,  they 
create  ways  to  express  ir!  ^as,  generate  knowledge  and  share 
information.  The  new  technologies  also  redefine  time  and 
place  in  a  manner  than  can  confound  the  traditional  legal 
concepts  of  property,  ownership,  originality  privacy  and 
intellectual  freedom.  Government  must  address  such  issues, 
and  it  must  also  build  a  fi'amework  of  policy  that  enables  the 
economic  and  intellectual  opportunities  of  the  emerging 
technologies  to  be  realized." 

The  telecommunications  industry  must  also  address  such 
issues  and  participate  fially  in  molding  the  framework  that 
will  cushion  the  ride  into  the  future.  First,  though,  both 
government  and  business  must  remember  that  the  best 
policy  fi'ameworks  and  solutions  result  when  the  right 
processes  and  people  are  involved  in  the  first  place. 
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THE  PERSONAL  DATA  PROTECTION  REGIME  EMERGING  IN  KOREA 


JiS'jk  Woo 
University  of  Pennsyh/ania 
Philadelphia.  U.S.A. 

1.  Abstract 


The  cdtection  and  use  of  personal  information  by  the  public  and  private  bureaucracies  have  been  considered  a 
threat  to  privacy  In  most  Western  industrialized  countries  and  recently  in  the  less  devek>ped  countries  as  well. 
Studies  on  regulatory  ways  to  protect  personal  infonnation  have  focused  on  the  oases  in  the  highly  industrialized 
Western  denxx;ratic  countries  despite  the  fact  that  the  possible  invasion  of  privacy  and  sun/eiilance  Is  no  less 
serious  In  other  countries  Including  those  in  Asia.  This  study  exaniines  how  the  particular  political,  econonrvc  and 
cultural  drcun^nces  of  Korea  are  reflected  In  the  Korean  data  protection  policy  which  has  been  formulated  sir)ce 
1991,  and  at  the  sanra  time,  may  Influerx^e  the  effectiveness  of  the  imptementation  of  the  policy. 


2.  Introduction 

The  protection  of  personal  Information  has  long  t>een  the 
sut)i6ct  of  controversial  debate  In  most  Western  democrades. 
but  little  agreement  or  solution  has  been  raact^ed  due  to  the 
constantly  changing  technological  and  social  environment. 
Privacy  is  also  a  difficult  concept  to  define  since  it  deals  with 
subjective  matters  wtiose  meaning  vary  from  country  to  country 
and  from  time  to  time.  Samuel  D.  Warren  and  Louis  D.  Brandeis 
are  often  acknowledged  to  have  proposed  the  definition  of  the 
"right  to  be  let  atone"  In  the<r  semina!  law  review  article.  The 
Right  to  Privacy,"  published  in  1890.  In  1967,  Professor  Alan  F. 
Westin  of  Columbia  University  defines  In  his  book.  Privacy  arvj 
Freedom,  that  "Privacy  is  the  claim  of  individuals,  groups,  or 
institutions  to  determine  for  themselves  when,  how,  and  to  what 
extent  information  about  them  is  comnxinicated  to  others.*  His 
definition  applies  the  notion  of  "privacy*  to  the  Issue  of  collection 
and  use  of  personal  Information,  and  hence,  shifts  the  focus  of 
the  issue  of  privacy  from  giving  individuals  a  *right  to  privacy*  to 
granting  rights  spectficaily  related  to  personal  Information  (i  3). 

Personal  information  consists  of  those  facts, 
communications,  or  opink}ns  which  relate  to  the  individual  and 
which  would  be  reasonable  to  expect  a  person  to  regard  as 
intimate  or  sensitive  and  thus  to  want  to  withhold  or  restrict  her 
collection,  use,  or  circulation  (15).  Governments,  bureaucracies, 
and  organizatioris  collect  and  store  personal  Information  in  order 
to  reduce  uncertainty  and  risk  In  making  decisions.  Although 
public  and  private  bureaucracies  have  been  collecting  and 
maintaining  informatton  on  indivklials  for  centuries,  the 
deveiopnient  of  computer  technotogy  and  telecommunications 
has  dran^atically  changed  the  nature  and  the  capacity  of 
information  handKng.  New  Informatton  technology  which  allows 
cofDputerized  data  processing  provkies  the  potential  for 
organizations  to  more  easily  collect,  store,  manipulate  and 
communicate  great  amounts  of  data  about  indivkJuals  (1).  In 
addition,  there  also  has  been  a  qualitative  increase  in  the 
sensitivity  and  personal  nature  of  the  Information  contained  in 
records  (13). 

This  increased  ability  for  govemn^ents  and  businesses  to 
collect  and  use  Infornation  is  consklered  a  threat  to  privacy  In 
that  more  aspects  of  an  indivkjuats  life  are  known  to  rrx^re  people 
and  more  organizations  and  that  the  indivkJual  toses  control  over 
personal  information  (11 , 13).  Decreases  in  Individual  privacy  are 
paralleled  by  increases  in  bureaucratic  knowledge  and  control. 
Several  observers  identify  a  significant  problem  In  the  magnified 
potential  power  of  modem  txjreaucratic  organizations  In  relation 
to  Individuals  (1,  5, 13).  The  computerized  collection  and  use  of 
personal  Information  by  bureaucracies  In  turn  has  increased 
public  concern  for  protection  of  personal  information  (6, 10).  The 
concern  has  been  that  individuals  can  no  tonger  adequately 
protect  their  own  privacy  without  the  assistance  of  regulation  and 
regulatory  authorities,  especially  with  respect  to  the  infonnation- 
handiing  activities  of  the  bureaucrao'es  (1).  The  Issue  of  privacy 
or  data  protection  has  risen  to  the  political  agenda  of  most  liberal 
democracies  and  some  other  countries  (1 )  and  many  arrx^ng 
them  have  Instituted  some  kind  of  data  protection  regime.  The 
existence  and  the  nature  of  personal  data  protection  policy  could 
generate  gre&t  social,  pofitical.  and  cultural  influences  on  the 
ways  in  which  informational  privacy  Is  protected  In  the  sodety. 

Various  actors  In  a  society  including  the  pubfic  bureaucrats, 
private  bureaucrats,  and  indivkJuals  try  to  influence  the  outcome 


of  data  protectton  policy  due  to  different  interests  regarding  the 
co!,^k)n  and  use  of  personal  information.  Since  all 
bureaucracies  regard  infomiation  as  critical  to  their  internal 
dynamics  and  to  their  relationship  with  other  organizations  and 
individuals,  bureaucracies  tend  to  resist  the  efforts  of  outside 
bodies  to  enact  laws  of  data  protection  and  try  to  ensure  a  weak 
enforcement  franriework  (i).  On  the  other  hand,  indivkJuals 
generally  want  data  protection  regulation  so  that  personal 
infomiation  is  not  used  against  their  own  interests.  The  issue  of 
personal  data  protection  becomes  more  compNcated  in  that  the 
right  to  privacy  is  bound  to  come  into  conflict  with  other  rights 
such  as  tho  right  of  the  public  to  krx)w,  and  legal  rights  of 
freedom  of  expresswn  and  freedom  of  the  press.  Also,  the  right 
to  privacy  often  seems  to  confUct  with  efficient  practices  of 
government.  The  conflict  gives  rise  to  considerable  practical 
difficulty  in  drawing  the  legal  boundary  tDetween  these  rights. 
Establishing  a  data  protection  regime  Is  thus  inherently  a  process 
of  balancing  various  competing  rights  or  values  and  of  balancing 
interests  of  various  actors.  Different  types  of  data  protection 
policy  are  the  results  of  decision  n^'ng.  which  reflects  value 
judgements  arxl  power  relationships  anoong  the  actors  in  each 
country.  The  examination  of  similarities  and  differences  in  data 
protectton  policies  in  differerrt  countries  will  contribute  to 
enhancing  our  understanding  of  important  factors  that  influence 
the  implementation  of  data  protection  policy. 

In  countries  that  have  not  developed  denxx^ratk; 
governments  and  irxlustrialized  societies,  the  acquisition  of 
informatton  techrwtogy  including  computers  have  often  been 
used  as  a  useful  tool  for  repression  of  political  and  social  activity. 
It  has  been  argued  that  many  govemnients  in  Latin  America, 
Asia,  and  f  Ulca  have  supplied  computer  systems  for  the  purpose 
of  represf;*on  and  sun/eillance  of  their  populations  (9).  Moreover, 
the  privacy  of  the  Individual  is  not  considered  a  high  priority  by 
mosX  Asian  govemments  or  their  citizens  (9).  In  this  situation, 
establishing  data  protectton  polides  In  these  countries  woukf 
have  signifk^ant  irnpacts  on  the  issue  of  privacy  in  terms  of  the 
ways  in  wt'ich  personal  Information  is  allowed  to  be  gathered  and 
used.  Despite  this  importance  of  the  data  protection  policy  In  less 
developed  countries,  previous  studies  exclusively  focused  on 
highly  industrialized,  lit>eral  Westem  democracies,  thus  falling  to 
fully  conskJer  some  inportant  factors  that  might  Influence  the 
formation  of  data  protection  policy  such  as  extemal  pressures 
and  cultural  factors. 

Exanriining  the  ways  in  which  the  data  protection  policy  is 
implemented  in  those  countries  with  less  economic 
development  and/or  a  different  cultural  background  from 
Westem  democracies  would  provide  an  insight  not  only  on  the 
theoretical  Knowledge  of  the  data  protection  policy  process  but 
also  on  the  possible  type  of  data  protection  policies  in  other 
countries  in  whk;h  the  policy  has  not  yet  fully  eiDetged  .  In  Korea, 
as  an  example  of  a  relatively  less  developed  country,  the  concem 
for  the  use  of  personal  information  has  recently  arisen,  and  a  data 
protection  policy  has  t>e6n  formulated  by  the  government.  Since 
Korea  has  begun  to  use  new  information  technotogy  to  manage 
information  on  Its  citizens  and  is  in  a  quite  different  cultural  and 
ecor)omto  circumstances  from  the  Westem  industrialized 
countries,  the  emerging  Korean  data  protectton  policy  woukf 
provide  a  valuat>le  site  for  a  case  study. 

This  study  starts  with  identifying  several  different  types  of 
data  protection  policy.  The  cases  of  four  countries  of  the  United 
States,  Britain,  Sweden,  and  West  Germany  -  which  have  been 
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examined  in  previous  studies   will  be  compared  in  order  to 
examine  how  nations  with  different  stnictural,  historical,  and 
cultural  features  have  responded  to  the  problem  posed  by 
personal  tnfomnation.  i  will  explain  the  similarities  and  differences 
in  each  country's  data  protection  legislation  as  influenced  by 
technological  factors,  internationalization,  political  structures, 
economic  situation,  and  cultural  influences.  These  factors 
provide  an  analytical  frameworic  for  examining  the  data  protection 
regulation  and  policy  in  Korea. 

2.  Characteristics  of  Personal  Data  Protection  Policy 

2.1  Principles  of  Personal  Data  Protection 

Previous  studies  agree  that  the  principles  of  data  protection 
poBcy  are  similar  among  countries  (1 .3,13),  For  example, 
Bennett,  in  his  comparative  study  on  the  data  protection  regimes 
of  four  Westem  democracies,  finds  that  data  protection  or  privacy 
statutes  all  embody  a  common  set  of  fair  information  principles": 
the  right  of  the  data  subject  to  see,  copy  and  correct  personal 
records;  the  right  to  know  and  control  how  and  to  whom  that 
information  may  be  Uansmitted;  limitations  on  collection  to 
"relevant  and  necessary"  infonfnation;  the  registration  with  some 
central  authority  of  aU  manual  and/or  automatic  persortal  record- 
keeping systems;  and  procedures  for  challenging  and  correcting 
abuses.  However,  many  of  these  principles  are  subject  to  a 
variety  of  exemptions  in  the  implementation  of  the  policy  (1).  The 
Implern6ntatk>n  of  data  protection  varies  in  terms  of  many 
aspects:  what  aspect  of  personal  infonriation  problem  the  poBcy 
is  designed  to  correct  primarily,  what  type  of  agency  (if  any)  Is 
established  to  lead  the  protection,  what  are  the  characteristics  of 
the  agertcy  In  terms  of  its  responsibilities  and  enforcing  power, 
and  what  is  the  scope  of  regulation  (1 , 3, 10). 

2.2  Objective  of  Legislatk>n 

Regan  suggested  that  approaches  to  personal  information 
handling  can  be  categorized  as  the  "civil  liberties  approach"  and 
the  "information  control  approach."  These  two  approaches  differ 
in  their  definition  of  the  problem  and  their  impact  on  the 
bt'reaucracy  collecting  and  using  personal  information.  The  civil 
liberties  approach  views  the  major  problem  resulting  from 
bureaucratic  personal  infom^ation  practices  as  the  weakening  of 
the  indivk^al  in  dea&ngs  with  a  bureaucracy  collecting  and  using 
such  Information.  The  solution  then  is  to  give  individuals  new 
rights  or  to  extend  existing  legal  actions  so  that  individuals  can 
protect  their  interests  in  personal  infonnation.  However,  since 
this  approach  relies  on  the  irxSvidual  as  initiator  of  any  action  to 
protect  her  interests,  it  requires  that  the  individual  be  aware  of 
her  rights,  understand  the  potential  threats  posed  by 
bureaucratic  collection  and  use  of  such  Infomiation,  and  be 
willing  to  invest  the  time  and  money  to  protect  her  Interests.  In 
addition,  this  approach  only  provides  remedies  once  misuses 
have  occurred. 

The  ir^onnatkjn  control  approach  views  the  problems  arising 
from  the  collection  and  use  of  personal  information  as  the  result 
of  the  information  policies  of  bureaucracies,  thus  the  solution  is 
sought  in  terms  of  regulating  bureaucratic  collectton  and  use  of 
such  infomnation.  The  principle  means  of  providing  for  such 
regulation  is  the  establishment  of  an  independent  non-operating 
agency  specifk^aliy  concerned  with  the  task  of  monitoririg 
infomiation  systems  and  preventing  its  abuse.  Between  these 
two  approaches,  the  information  control  approach  is  regarded  as 
nK>re  effective  in  addressing  the  effects  of  personal  infonnational 
collection  and  use  on  individuals  than  the  civil  liberties  approach. 

2.3  Data  Protection  Agency  of  Implenrtentation 

As  discussed  above,  the  existence  of  an  independent, 
separate  agency  for  personal  data  protection  is  essential  to  make 
the  data  protection  regulation  worit  in  practice.  Without  a 
specialized  niediatlng  structure  between  individuals  and  record- 
keeping organizations,  data  protection  legislation  depends 
entirely  upon  the  data  subject's  participation.  According  to 
Bennett,  this  approach  is  called  the  "subject  control  nxxJel,"  as 
distinguished  from  the  "institutional  control  model"  which 
requires  separate  control  mechanism.  Subject  participation  takes 
two  forms  under  personal  data  protection  policy.  The  first  Is 


control  through  the  specified  rights  of  access  and  correction. 
However,  as  discussed  in  the  civil  iberties  approach,  this  entails 
complicated  processes:  that  people  must  know  about  the 
existence  of  datat>ar)ks,  their  purposes  and  contents;  that 
indivkluals  shouM  have  the  right  to  be  informed  on  demand  of 
the  information  registered  about  them;  etc  (1).  The  second  fomi 
of  the  subject  control  model  is  the  enforcement  of  data 
protection  rights  through  the  courts.  To  the  extent  to  whk^h  the 
citizens  are  not  prone  to  the  participatk}n  either  directiy  to  the 
record-keeping  organizations  or  indirectly  through  the  courts, 
however,  this  control  model  can  be  ineffective. 

On  the  contrary,  the  institutional  control  model  requires  the 
establishfT>ent  of  an  lnstitutk)n  whk^  can  both  regulate  the 
record  keeper  and  assist  data  subjects  in  ttie  purrMt  of  their 
rights.  The  nature  of  an  institutton  can  be  divided  irao  three 
types:  licensing  agency,  registration  agency,  and  data 
corTvnssk>ner.  With  a  Bcensing  agency  all  operators  must  register 
their  informatton  systems,  and  without  the  permission  of  the 
agency  no  personal  data  may  be  processed.  Registration  differs 
from  licensing  in  that  control  agency  wouU  have  no  authority  to 
bk>ck  tiie  estabfishnDont  of  an  information  system.  A  Data 
Commissk)ner  acts  as  an  agent  of  the  legislature  to  intermediate 
a  dtizen  and  a  record-keeper.  Wth  no  power  of  enforcenDent  and 
regulation,  a  Data  Commissioner  relies  on  complaints  from 
citizens  (1).  The  regulatory  power  depending  on  the  nature  of  an 
agervcy  is  important,  but  the  power  Is  also  subject  to  the  actual 
woridng  in  practkse  in  the  relatior^ship  with  other  forces  in  a 
society. 

2.4  Scope  of  Regulation 

Data  protection  poBcy  also  varies  in  terms  of  the  scope  of 
legislation.  Whether  the  ssjne  pnnciptes  and  regulation  are 
appied  to  both  the  pubfic  and  the  private  sectors  or  only  one  of 
these  is  an  important  question.  It  often  reflects  the  relationship 
between  the  government  and  private  sector,  and  the  extent  of 
the  independence  of  the  policy  making  entity  from  other  public 
or  private  bureaucracies.  Also,  whether  the  regulation  covers 
t^h  computer  record  systems  and  manual  files  or  computer  files 
exclusively  ooukJ  make  substantial  differences  In  the  way  that 
data  protection  poKcy  Is  exercised.  Although  the  problem  is 
created  by  the  automated  r8cord4(eeping  systems,  manual 
record-keeping  systems  can  pose  just  as  much  of  a  threat.  If  the 
regulation  only  covers  computer  record  systems,  many  data 
subjects  remain  unprotected  and  users  can  evade  data 
protection  simply  by  transferring  persorial  data  into  manual 
records. 

Various  aspects  of  implementation  of  data  protection 
legislation  coukJ  influence  the  effectiveness  of  the  data 
protection  policy.  Some  Implementatton  methods  seem  to  have 
the  potential  to  be  more  effective  than  others,  although  the 
effectiveness  of  any  data  protect^n  poficy  cannot  be 
automatically  determined  by  formal  classrfk^ation  of 
ImplementatkKi  strategies. 

3.  Four  Exanrples  of  Personal  Data  Protection  Reginrw 

The  experiences  of  the  United  States,  Britain,  West 
Germany,  and  Sweden  provkle  a  background  for  an  analytk^al 
framewortc  which  wiH  alk)w  us  to  study  the  Korean  case.  As  noted 
eariier,  the  principle  of  data  protection  legislation  has  been  found 
to  be  similar  in  each  of  these  countries,  thus  it  is  not  discussed  in 
detail  in  this  section.  Table  1  shows  a  summary  of  the  comparison 
of  the  implementation  formats  in  the  four  countries.  Since  1 
conducted  secondary  data  analysis  using  other  scholars' 
analyses  and  reports  on  the  polcy  In  these  countries,  some  of 
these  forms  may  have  been  modified.  However,  I  believe  this 
table  provkies  some  insight  into  the  ways  in  which  pctvacy  policy 
is  implenoerited. 

3.1  United  States 

The  United  States  takes  a  dvil  Kberties  approach  whk:h 
focuses  on  giving  individuals  rights  of  access,  con'ectk>n,  and 
knowledge  (13).  The  Privacy  Acts  of  1974  and  1980  and  other 
privacy  acts  are  primarily  designed  to  regulate  the  government:  to 
prohibit  federal  agencies  from  diseasing  records  of  indivkluals; 
to  prevent  government  access  to  indivklual  financial  records 
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except  for  certain  purposes:  or  to  limit  government  officials  or 
emptoyees  from  searching  for  or  seizing  any  work  product 
materials  used  for  public  communication  (1 1).  But  no  separate 
agency  was  established  to  implement  the  data  protection  policy. 
Without  an  institutional  control  mechanism,  thci  only  means  of 
enforcing  infonnational  privacy  are  through  judicial  enforcenwnt 
and  oversight  by  Congress  and  the  Office  of  Management  and 
Budget,  which  has  been  crnicizGd  for  H$  laxity  in  data  protoction. 
The  Urfted  States  is  the  only  country  that  restricU  Hs  data 
protection  laws  primarily  to  government  bodies.  Only  the  Privacy 
Piotection  Study  CommiS8k>n  as  a  spedaEzed,  ad  hoc 
Commission  investigates  and  makes  recommendations  for  the 
protectkm  <A  personal  Information  in  the  private  sector  on  a 
voluntary  approach,  rather  than  a  legislative  or  regulatory 
approach.  With  few  exceptions,  private  oiyanfzatk>ns  that  collect 
and  use  personal  lnformatk>n  are  only  subject  to  voluntary 
internal  codes  for  data  protection.  No  dlstinctx)n  is  made 
between  regulation  on  computerized  and  manual  records. 

3:2  Britain 

Britain  has  passed  the  rTX>st  recent  comprehensive  data 
protectk)n  legislatk>n  among  the  four  countries.  Since  concerns 
about  privacy  and  computers  were  aired  in  I960's,  the  British 
polk^y  process  was  characterized  by  prociastinatton  and 
controversy  (1).  Constitutional  law  does  not  state  positive 
protection  for  privacy.  Common  lav/  had  devetoped  no 
independent  protectk)ns  for  privacy,  nor  were  there  other 
common  law  principles  that  couki  be  extended  easily  to  the 
protectk)n  of  personal  informatk)n.  In  additk>n,  the  judk^iary  Is  not 
active  in  settling  disputes  on  personal  informatk>n  protectton. 
Due  to  the  Council  of  Europe  Conventton  on  intemattonal  data 
fk>w,  however,  Britain  receivfxl  much  pressure  to  devek>p  a 
formal  datd  protectk)n  poficy.  Without  data  protectk>n  Britain  was 
in  danger  of  being  excluded  from  lucrative  European  mari<ets. 
The  Act  relied  on  the  requirement  that  all  users  of  data  systems 
whk)h  process  automatic^Jly  infonnatk)n  relating  to  klentifiable 
IndivkJuals  be  registered  (1).  The  Data  Protectk)n  Registrar  is  an 
independent  bod^  with  the  powers  to  draft  and  enforce  codes  of 
practk^s  of  pubfic  and  private  information  systems  and  to  require 
registration  of  all  pubic  and  selective  private  information.  But  with 
a  small  staff,  the  bul(  of  the  Registrar's  responsibi&ties  is  related 
to  establishing  and  updating  the  Register  and  compliance  with 
data  protection  principles  is  largely  voluntary.  British  policy  gave 
up  direct  control  In  both  sectors,  but  it  was  able  to  maintain  some 
indirect  control  over  a  special  committee  in  the  private  sector 
while  its  ability  to  exert  any  indirect  control  in  the  pubfic  sector 
was  virtually  non-existent.  The  Act  does  not  cover  manual  files, 
but  only  protects  corrputerized  infomnation. 

3.3  West  iBen'oany 

West  Gemfiany  has  introduced  comprehensive  data 
protection  k^/gislation  focusing  more  on  regulating  the  ftow  of 
personal  information  than  on  provkjing  indivkjual  rights  (3).  The 
Federal  Data  Protection  Act  became  law  for  the  pubik:  and  private 
sectors  in  1377.  The  law  created  an  independent  Data 
Protection  Commissioner  who,  by  advising  the  federal 
govemment  and  individual  ministers,  Is  supposed  to  ensure  that 
the  Data  Protection  Act  is  implen)ented.  The  Data  Protection 
Commissk)ners  only  have  supervisory  authority,  compared  with 
Britain  and  Sweden  where  a  data  protectton  agency  has  authority 
for  registration  and  icensing  respectively.  Both  pubfic  and  private 
sectors  are  subject  to  the  personal  lnformatk)n  protection,  b<jt 
regulated  differently.  Private  sector  infomnatton  systems  are  the 
responsibility  of  the  tradittonal  regulatory  agency  for  the  sector 
concerned.  Therefore,  the  West  Gennan  data  protection  polk:y 
seems  to  regulate  the  publk;  sector  more  strictly  than  the  private 
sector.  It  covers  both  manual  and  computerized  systems. 

3.4  Sweden 

The  Swedish  Data  Inspectk)n  Board,  an  independent 
agency,  pays  special  attentk)n  to  the  nature  and  quantity  of  the 
personal  data  being  coliected,  how  and  from  whom  the  data  are 
being  acquired,  and  the  attitudes  of  the  data  subjects.  The  Data 
Inspection  Board  has  strong  regulatory  authority  and  power  in 
this  area  and  has  the  authority  to  Kcense  all  computerized  pubfic 


or  private  systems  and  to  enforce  compfiance  with  its  regulations. 
It  is  unlawful  to  start  or  maintain  a  data  base  of  personal 
infomnation  in  machine-readable  form  without  applying  lor  and 
obtaining  a  ficense  from  the  Data  Inspection  Board,  unless  the 
Cabinet  or  legislature  creates  it.  The  Swedish  data  protectkHi 
polk:y  does  not  make  distinction  between  the  pubfic  and  private 
sector,  although  many  excepttons  are  given  for  govemn^ental 
use  of  personal  infonnation.  TTte  scope  of  the  Data  Act  is 
restricted  to  file,  fists,  or  other  notes  kept  in  automated  and 
kjentifiable  form.  Manual  files  are  not  regulated.  Despite  the 
strong  ficensing  approach  of  data  protection  in  Sweden,  various 
Issues  remain  unresolved.  Sweden  Is  an  example  of  a  country 
that  exhibits  differences  in  the  data  protection  approach 
appearing  on  the  Data  Protectk>n  Act  and  actual  practices.  1  wiH 
discuss  this  later  in  relation  to  cuMural  factors  influencing  data 
protection  implementation. 

4.  Explanatory  Factors  of  Personal  Data  Protection  Poficy 

I  have  discussed  various  approaches  to  implementing  data 
protection  polkiy  in  the  United  States,  Britain,  Germany,  and 
Sweden.  The  sirralarities  and  differences  in  the  personal  data 
protection  regulatk>n  in  these  countries  can  be  explained  by  the 
different  political  structural,  economk;,  cultural,  technok>gk;al, 
and  international  factors  in  each  country.  It  should  be  noted  that 
since  the  studies  of  personal  data  protection  poficy  have  focused 
on  highly  industriafized  Western  denx>cratic  countries,  the 
studies  tend  to  emphasize  more  on  pofitk^  and  structural  factors 
in  explaining  different  data  protec^^n  poKdes,  and  either  to  de- 
emphasize  the  differences  in  economk;  and  cultural  factors 
among  the  countries,  or  to  conckjde  ttiat  these  factors  are  not 
critical  in  shaping  the  personal  data  protectk)n  polk:y.  It  should  be 
emphasized  that  depending  on  the  devek)pmental  stage  of 
whk:h  a  country  estabfishes  a  data  protection  poficy,  the  same 
kind  of  factors  seem  to  infkjence  the  data  p'.otection  poBcy  in 
different  days.  In  addition,  any  attempt  to  explain  data  protection 
polkiy  in  relatk)n  to  these  features  of  countries  will  be  more 
successful  when  appfied  to  the  policy  formatk)n  process  than  to 
the  poficy  outcome  itself  since  a  differerit  combination  of  other 
factors  comes  into  play  at  ttiat  stage  in  e;ikch  country. 

4.1  technok)gk^  factor 

In  the  previous  fiterature  K  has  been  argued  that  technotogy 
not  only  generates  poficy  problenis  initially,  but  also  causes  the 
convergence  of  dat;  v.otectkMi  principles  among  countries  (1). 
The  argument  is  that  societies  at  the  same  level  of  technok>gk^l 
devetopment  vwfi  face  the  same  problems  and  poficy  makers  have 
a  strong  Incentive  to  formulate  laws  with  suftident  latitude  to 
embrace  future  eventuafities.  It  is  certain  that  the  data  protection 
problem  is  one  created  by  technok)gy.  But  since  the  same  kind 
of  technotogy  might  be  used  differently  In  a  country  with  different 
cultural  baci^round  arvJ  econoniki  devek)pment,  the  question  is 
rx)t  so  much  about  technology  itself  but  the  application  of 
technotogy.  The  argument  that  ttie  technok>gy  influences  the 
convergence  of  data  protection  principles  might  apply  only  to  the 
Western  tberal  democracies  whk^h  share  similar  levels  of 
econorric  devek)pment  and  similar  cultural  backgrounds. 
Therefore,  if  the  characteristk^s  of  technotogy  Infkjence  the 
convergence  of  data  protection  poficy  at  all,  it  does  so  more  by 
giving  poficy  makers  incentives  to  learn  from  other  countries  than 
by  the  nature  of  the  technok)gy  itself. 

4.2  Intemattonafizatton 

Prevtous  studies  have  suggested  that  the  international 
poltoy  community  plays  a  signiftoant  role  in  gukfing  convergence 
in  the  data  protection  principles  arTX)ng  countries  (1).  But 
intemational  factors  infkjence  the  poficy  making  process  in  a 
dilf  erent  way  depending  upon  the  extent  to  which  the  policy  is 
made  by  autorK)mous  chotoe  of  poficy  makers,  and  upon  the 
temporal  stage  in  whtoh  data  protection  poficy  is  legislated. 
Countries  that  legislated  eariier  tend  to  have  made  relatively  nxxe 
autonomous  decisions  than  those  made  by  countries  adopting 
poficies  in  later  years.  Some  scholars  supporting  a  hamtonization 
theory  argue  that  intemational  organizattons,  especially  the 
Organization  for  Economto  Cooperatton  and  Devetopn:)ent 
(OECD)  and  the  Council  of  Europe,  played  an  important  role  in 
suggesting  data  protection  principle  gutoeKnes  and  taking 
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authoritative  actions.  According  to  these  scholars,  the  similarity  of 
principles  largely  reflects  the  guidelines  suggested  by  OECD: 
collection  limitation:  data  quality:  purpose  specialization:  use 
limitation;  security  safeguards:  openness:  individual  participation; 
and  accountability  (12).  The  Council  of  Europe's  convention 
aliows  data  protection  authorities  to  refuse  the  transborder  flow 
of  data  to  countries  that  do  not  have  adequate  data  protection. 
Therefore  the  Convention  may  have  had  a  direct  impact  on  these 
countries  that  legislated  late.  Certainly  the  way  Britain,  the  one 
country  among  the  four  that  most  recently  established  personal 
data  protection  legislation,  adopted  data  protection  policy 
supports  this  argument. 

But  international  pressure  does  not  explain  how  countries 
that  legislated  earlier  developed  similar  data  protection  principles. 
In  the  case  of  Sweden  and  West  Germany,  which  legislated 
personal  data  practice  relatively  eariy,  active  cooperation  of  policy 
makers  seem  to  have  played  a  critical  role  in  developing  similar 
prindples.  There  is  an  alternative  argument  which  suggests  that 
policy  convergence  has  been  caused  more  by  autonomous 
clioice  than  extemal  constrain  ;  .^  The  argument  is  that  policy 
makers  not  only  had  these  motivations  to  ieam,  but  also  had 
opportunities  for  continual  learning  about  different  views  and 
experiences  through  intense  partk^'pation  in  intemational 
bodies.  What  is  less  clear,  however.  Is  the  effect  of  intemational 
harnK)nizatk)n  and  cooperation  efforts  on  those  countries  that  do 
not  show  any  motivation  to  cooperate.  For  example,  the  United 
States,  whk:h  was  not  party  to  the  discussion  in  the  Council  of 
Europe,  had  devekjped  a  similar  model  in  its  Privacy  Act  of  1974. 
There  is  no  clear  evklence  or  good  reason  to  bet  3ve  that  United 
States  policy  makers  felt  pressures  for  conformity  or  were 
motivated  to  Ieam  from  its  peers.  Neither  technok)gical  difficulty, 
ubiquity  of  the  problem,  nor  international  pressure  or 
harmonizatton  conrpietety  explains  the  similarity  of  data 
protection  prindples  found  in  these  four  countries  which  had 
different  level  of  interr^attonal  partk^'patk>n  and  different  histories 
of  d6vek>p<ng  data  protection  regimes.  Another  alternative 
explanatk)n  is  in  the  nature  of  the  value  or  right  that  the  data 
protection  legislation  tries  to  protect.  Since  the  value  of  privacy  is 
a  bask;  human  right,  no  country  woukj  argue  against  the 
legitimacy  of  the  fair  intomnation  principles.  Therefore,  many  of 
these  prindples  wouki  be  subject  to  a  variety  of  exceptions  at  the 
level  of  implemerttation,  depending  on  the  country  and  type  of 
organization  concerned.  The  variance  in  data  protection  polides 
would  thus  lie  in  specif k:  applications  of  these  prindples. 

4.3  Political  structures 

Political  structures  are  the  most  frequentiy  discussed  factors 
in  the  literature  on  personal  data  protection  policy.  Regan  has 
tried  to  explain  the  difference  in  poUcy  choices  for  data  protection 
between  the  United  States  and  Britain  as  a  function  of  the  nature 
of  liberal  derTX>crades.  Her  measure  of  liberalism  involves  four 
prominent  features  of  democracy;  limited  government, 
separation  of  power  between  the  executive  and  legislature, 
protection  for  individual  rights,  and  the  role  of  the  judidary. 
Regan  argues  that  all  these  elernents  of  liberalism  make  liberal 
denxx;rades  choose  the  dvil  liberties  approach  rather  than  the 
more  effective  information  control  approach.  According  to  her, 
European  continental  countries  with  more  integrated 
governments  adopt  the  information  control  approach,  while  the 
United  States  and  Britain,  which  she  identifies  as  wore  liberal 
denxx:rades  adopt  the  dvil  liberties  approach  or  are  unable  to 
choose  an  appropriate  approach.  Between  the  two  liberal 
democrades,  the  United  States  which  is  the  nriore  liberal  has  a 
less  effective  data  protection  policy  than  Britain  because  she  has 
not  chosen  an  independent  non-operating  agency  with 
regulatory  power,  which  Is  the  primary  technique  of  information 
control. 

However,  Regan  does  not  distinguish  between  he  stnjctural 
elements  and  phitosophical  or  cultural  elements  in  her  measures 
of  the  liberalism.  Thus  even  if  her  hypothesis  is  supported  by  her 
analysis,  it  is  not  clear  whether  philosophies  or  institutions  are  the 
main  influence  on  the  policy  choice.  Given  that  philosophies  are 
TK>\  always  necessarily  translated  into  institutional  forms,  this 
approach  of  liberalism  has  a  limitation  in  explaining  policy 
formation  of  other  countries. 

Bennett  suggests  a  sonr^what  conflicting  argument  with 
Regan.  He  points  out  administrative  structures,  which  he  defines 


as  the  level  of  strudural  integration  of  natk>nal  bureaucrades.  as 
the  nDost  influential  factor  in  explaining  different  irDplementations 
of  a  data  protection  policy.  He  argues  that  since  all  bureaucrades 
will  prefer  non-regulation  or  weaker  regulation  imposed  on 
themselves,  the  more  integrated  the  natk>nal  bureaucrades,  the 
higher  would  be  their  resistance  to  data  protection  polk^y,  and  as 
a  result,  the  weaker  the  implementation  of  the  data  protectton 
policy.  This  argument  seems  to  contradk^l  Regan's  view  that  the 
more  fragmented  national  bureaucracy,  the  weaker  the 
implementation  methods.  This  apparent  dilemma  is  solved  when 
we  consider  polk^  actors  more  carefully  and  detine  the  legislative 
body  In  each  country.  In  Britain,  the  development  of  policy  takes 
place  in  the  Cabinet,  which  has  a  fusk)n  of  powers.  Parliament  is 
not  a  law-making  body  in  the  same  way  as  the  Congress  in  the 
United  States.  Therefore,  the  major  polky-making  entity  in  Britain 
is  the  public  bureaucracy  while  the  American  policy-making  body 
is  the  Congress,  within  which  power  is  limited  due  to  the 
separation  of  powers  between  the  executive  and  legislature. 
Therefore,  differences  in  the  authority  of  the  polk^  making  tx)dy 
in  the  two  countries  may  have  resulted  in  different  policy 
contents. 

Political  structures  are  also  ctosety  Enked  to  the  scope  of 
regulation.  Regan  argues  that  the  more  liberal  a  democracy,  the 
greater  the  legislative  regulation  over  the  publk;  bureaucracy 
than  over  private  bureaucrades.  Accordir^g  to  her,  because  of 
the  fragmented  bureaucratk;  power  in  the  United  States,  control 
and  authority  over  legislatton  in  the  publk;  sector  was  possible, 
while  control  and  authority  over  that  in  the  private  sector  was 
delegated  to  an  ad  hoc  advisory  Commission.  In  contrast.  Britain 
gave  up  direct  control  in  both  sectors,  but  was  able  to  maintain 
some  indirect  control  over  a  spedal  committee  in  the  private 
sector  while  indirect  control  in  the  publk;  sector  was  virtually  non- 
existent, it  is  suggested  that  what  infkjences  the  form  of  data 
protection  policy  is  the  relationship  between  policy  actors 
reflecting  or  resulting  from  these  staictures  rather  than  the 
institutional  structures  themselves. 

4.4  Economk;  factor 

Economic  factors  involve  various  different  aspects  of  a 
country's  economic  situation.  Here  I  discuss  two  broad  aspects; 
the  level  of  econonvc  devek>pment  of  a  country  and  economic 
structure  in  terms  of  the  role  of  government  in  the  mari<etplace. 
With  regard  to  economic  devetopment.  Bennett  argues  that 
economic  constraint  has  been  found  to  play  a  limited  role  in  the 
chdce  of  prindples  to  be  legislated  as  well  as  in  the 
implementation  of  data  protection  policy.  According  to  him. 
economic  constraint  is  relatively  less  important  t>ecause  data 
protection  is  not  an  "expensive"  policy  which  requires  the 
distribution  or  redistribution  of  vast  sums  of  public  money. 
However,  it  is  possible  that  this  economk:  constraint  was  not 
found  to  generate  differences  in  implementation  because  all  the 
countries  that  have  been  studied  were  industrialized,  relatively 
wealthy  countries.  The  role  of  economk;  constraint  might  be 
more  significant  in  less  wealthy  countries.  The  importance  of 
examining  the  data  protection  policy  formation  in  devetoping 
countries  is  suggested  here  again. 

Probably  as  related  to  the  political  structural  factor,  the  extent 
to  which  the  government  couki  Intervene  in  the  functions  of  the 
maricetptace  wouki  infkjence  regulatk>n  of  the  private  sector.  For 
example.  West  Germany,  Britain,  and  Sweden,  more  integrated 
governments  or  patemalistte  states  that  control  the  economy 
sector  to  a  relatively  large  extent,  regulate  the  private  sector  and 
the  pubSc  sector  under  the  same  Data  Protection  Act  or  even 
regulate  the  private  sector  more  strictly  than  the  puWk;  sector.  In 
contrast,  the  United  States  has  the  traditton  of  a  free" 
maricetplace,  and  does  not  expect  the  govemnient  to  inteArene 
in  markets  absert  a  conrpeMir^g  reason.  This  tradition  not  oniy 
provkJes  a  rationale  for  not  regulating  the  private  sector,  but  also 
has  contributed  to  the  great  power  of  private  sector  industries  in 
the  policy  arena.  Thus,  the  power  of  the  private  sector  combined 
with  the  fragmented  nature  of  the  bureaucratic  power  led  the 
U.S.  data  protection  polk:y  to  have  no  enforcement  duties  with 
regard  to  the  private  sector.  Since  it  is  certain  that  private 
industries  wouM  prefer  weaker  enforcement  on  themselves  and 
try  to  influence  the  poBcy  dedston,  poKcy  variation  in  the  private 
sector  depends  upon  the  relationships  between  the  private 
sector  and  other  polkjy  actors  and  upon  the  private  sector's  ability 
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to  subsidise  information  needed  for  data  protection  legislation  in 
a  way  ttiat  favors  the  actors'  interests  (4).  This  argument  not  only 
supports  the  proposition  that  examining  the  policy  formation 
process  in  temns  of  the  relations  among  various  actors  is 
important,  uut  also  suggests  that  inequalities  in  the  information 
environment  couid  have  a  critical  influence  on  the 
Implementation  of  the  policy. 

4^  Cultural  factor 

Acountry*s  cuRure  consists  of  a  great  many  elements. 
Among  them,  hero  I  choose  to  cfiscuss  the  political  culture  and 
"value  culture*  In  relation  to  data  protection  policy 
implementation.  Pofitical  culture  can  be  defined  as  the 
configuration  of  cognitive,  effective,  and  evaluative  orientations 
toward  politics  (1).  Although  rt  is  difficult  to  conceptualize  and 
measure  poitical  culture  or  to  present  clear  arguments  about 
what  processes  or  polides  might  be  explained  by  different 
political  cultures,  some  arguments  have  been  made  about  the 
possible  influence  of  two  elements  of  the  po&tical  culture:  citizen 
participation  and  fear  of  the  government.  Regarding  citizen 
participation,  Bennett  hypothesized  that  countries  categorized 
as  having  a  more  "participant"  dvic  culture  might  place  a  heavier 
emphasis  on  citizen  action  in  the  implenDentation  scheme.  He 
expected  that  the  relatively  more  participant  culture  of  the  United 
States  and  Sweden  helps  explain  why  citizen  action  and 
Initiatives  are  stressed  more  in  those  countries  than  in  Britain  and 
West  Germany.  But  there  is  no  clear  evidence  beyond  a  simple 
association  that  tNs  participant  orientation  is  the  reason  why 
subject  control  methods  emphasizing  individual  actions  were 
chosen.  Also,  the  ways  In  which  "participatory  culture"  is  detined 
and  measured  are  often  vague.  For  example,  rt  does  not  seem 
obvious  to  categorize  the  United  States  as  a  participatory  country 
when  only  a  fourth  of  Americans  vote  in  federal  elections. 
Therefore,  it  may  be  expected  Uiat  if  the  degree  of  citizen 
participation  has  any  influence,  K  is  on  the  effective  enforcement 
of  the  poScy  in  terms  of  the  citizens'  wilfingness  to  use  the 
metl^ods  available  to  protect  their  own  information. 

Persona]  data  protection  deals  directly  with  central  questions 
about  dtizens*  orientation  toward  government.  Cultural  beliefs 
about  trust  In  govemntent  can  be  Bnked  to  the  differences  in  the 
Implementation  of  data  protection  poBdes.  In  West  Germany, 
historical  experiences  with  f4az]\  Communists,  and  repressive 
governments  are  beieved  to  have  inspired  a  need  for  checks  on 
the  state  (3).  in  the  UnKed  States,  fear  of  an  overpowerful 
government  Is  deeply  engraved  in  the  Americar  political 
consck)usness  and  Is  reflected  in  the  fragmented  and 
decenti'aSzod  distribution  of  authority  in  government.  In  contrast, 
Swedes  tend  to  trust  their  government  and  to  regard  rt  as  a 
benign  force  since  their  government  has  not  engaged  in  any 
great  breach  of  pubfic  tnjst  or  confidence  (3).  It  is  clearty 
suggested  that  countries  with  a  history  of  fear  of  the  government 
tend  to  regulate  the  pubfic  bureaucracy  more,  and  to  protect 
personal  information  broadly  in  nmial  as  well  as  in  computerized 
systems.  The  data  protectton  polk^y  In  the  United  States  and 
West  Germany  regulates  information  practices  by  the  pubKc 
bureaucracies  only,  while  in  Sweden  both  the  pubfic  and  private 
bureaucracies  are  regulated  and  in  Britain  no  direct  control  over 
the  public  bureaucracies  has  been  legislated.  Also,  the  United 
States  and  West  Germany  protect  both  manual  and 
computerized  infonnatfon  systenre  while  the  other  two  countries' 
data  protectbn  policies  apply  only  to  computerized  informatk>n. 
The  tnjst  in  government  is  related  to  the  scope  of  regulatk)n. 

The  United  States*  and  West  Gemiany'  very  different  poiitk^al 
stnjctures  in  terms  of  the  integratbn  of  government  raise  an 
Interesting  questk>n.  How  couU  the  United  States  with  its 
fragmented  bureaucratic  power  and  West  Gennany  with  its 
integrated  bureaucracy  have  established  such  similar  controls 
through  greater  regulation  of  the  publk;  bureauaacy  and  more 
cornprehensive  regulation  of  manual  and  computerized  tiles?  It 
posits  a  question  of  whether  the  striictural  constraint  that 
generates  a  certain  relationship  between  policy  actors  or  the 
cultural  belief  that  relates  to  the  citizen's  orientation  toward 
government  is  the  important  factor  influencing  the 
Implementation  of  the  polk:y. 

The  role  of  the  Value  culture"  in  the  policy  process  has  not 
received  much  atterrtion  In  the  literature  despite  its  relationship 
to  the  core  issue  of  data  protection.  As  I  discussed  earlier,  the 


value  of  individual  privacy  often  conflicts  with  the  value  of  the  free 
flow  of  information  and/or  the  value  of  efficiency.  What  I  mean  by 
the  value  culture  is  how  these  often  conflicting  values  have  been 
balanced  in  a  society,  and  on  what  values  a  country  has  placed  £ 
priority  in  a  given  situation.  The  United  States  and  Sweden  are 
considered  to  be  countries  whose  culture  traditionally  has  valued 
the  right  of  the  pubUc  to  know.  In  the  United  States,  the  fact  that 
the  right  to  krx)w  and  the  value  of  a  free  flow  of  information  is  said 
to  be  guaranteed  by  the  Rrst  Amendment  may  have  ir  {luenced 
the  policy  outcome  through  the  private  sector's  efforts  to  use  this 
competirig  value  as  a  tool  to  resist  the  data  protection  regulation. 
Then  why  does  Sweden  have  such  a  strong  data  protection 
policy  characterized  by  an  independent  agency  with  licensing 
authority  on  both  the  public  and  the  private  sectors?  In  this  case, 
the  cultural  difference  regarding  the  value  of  the  right  to  know 
influences  the  actual  practk;es  of  polk:y  implementation  rather 
than  the  formal  polk^y.  An  exarrple  illustrated  by  Flaherty  on  the 
case  of  Sweden  shows  how  its  data  protection  approach  whk^  is 
supposed  to  be  effective  has  rK>t  been  able  to  woric  effectively  in 
actual  practice,  because  the  data  protection  polk^y  conflicts  with 
the  Swedish  culture  that  values  the  free  ftovr  of  informatk)n; 

The  Principles  of  accessible  government  information 
prevcii^s  over  the  prirxaple  of  personal  privacy;  the  Data  Act 
is  subordinate  to  the  constitutional  right  of  access  to 
infomnation. . .  The  faith  In  government  combined  with  an 
acceptance  of  the  prinr^acy  of  collective  interests  creates  a 
serious  dilemma  for  the  DIB,  since  it  n^eans  that  citizens 
are  not  a  particuiarly  toyal  constituency  for  data  protection 
when  K  appears  to  conffict  with  spedfic  sun/eillance 

initiatives  of  the  Social  Democratic  Government  The 

balarx^e  between  openness  and  privacy  protectk)n  is  out 
of  control. . .  The  integratbn  of  these  competing 
imperatives  are  not  as  well  devek>ped. . .  (3,  p.  98-99) 

The  value  of  privacy  could  a'iso  confKct  with  the  value  of 
eftio'ency.  It  is  expected  that  in  devebping  countries  priorities 
might  be  given  to  the  vakie  of  economk:  efficiency  over  the  value 
of  personal  privacy,  since  the  primary  goal  of  the  whole  society  of 
those  countries  woukJ  be  to  make  themselves  more 
economically  advanced  countries.  In  that  situatk>n,  privacy  might 
be  oonsktored  more  of  a  luxury  than  a  necessity,  and  nf)ight  be 
reflected  in  the  weaker  implementatk)n  of  an  existing  data 
protectk)n  policy. 

4.6  Public  Concern 

(t  is  wkiely  recognized  that  public  concern  stimulated  by 
technotogy  largely  influences  the  neec'  for  regulation  on 
personal  information  practices.  Since  put)fic  awareness  is 
increased  by  the  collectbn  and  publk)atk>n  of  indivkkial  horror 
stories  about  how  people  can  be  denied  rights  and  privileges  (1), 
the  critical  incident  that  generates  public,  media,  or  legal  concern 
might  not  always  be  the  same  across  countries.  Therefore,  the 
nature  of  a  critk^al  incident  woukJ  influence  the  type  of  data 
protectk>n  in  the  initial  status,  because  this  incident  woukl 
contribute  to  framing  the  issue  of  "privacy"  or  "data  protectton"  to 
a  large  extent.  Some  polk^  actors  strategically  try  to  frame  the 
issue.  For  example,  private  organizations  in  the  United  States, 
with  their  information  superiority  and  organized  power, 
succeeded  in  obtaining  weaker  regulatk>ns  by  making  argunwnts 
about  the  unique  differences  in  their  infonnation  needs, 
insufficient  evidence  of  abuses  of  personal  information,  high 
costs  of  the  data  protection  regulation,  and  polk^  opttons  (13). 
The  private  sector  also  tries  to  frame  the  issue  of  data  protection 
polky  -  of  which  the  original  main  concern  was  to  protect 
individual  control  over  personal  infonnation  by  limiting  the 
collectk)n  and  use  of  the  information  -  in  terms  of  values  of 
"efficiency"  and  Iree  ftow  of  infonnation.'  Examining  the  publfc 
discourse  in  the  legal  documents  and  media  presentations  woukJ 
provide  us  with  information  about  what  kind  of  arguments  are 
provided  by  which  interests,  and  how  these  arguments  influence 
policy  implementatk)ns. 

5.  Analytical  Frameworic 

Previous  studies  of  the  data  protection  regime,  by 
exclusively  focusing  on  highly  industriaUzed,  Bberai  Western 
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democracies,  have  failed  to  consider  some  important  features 
that  might  influence  the  formation  of  data  protection  policy  such 
as  various  economic  and  cultural  factors.  I  argue  for  the 
importance  of  examining  the  ways  that  the  personal  data 
protection  policy  is  implemented  in  those  countries  with  less 
economic  development  and  different  cultural  t>ackground  from 
Westem  derTX)Cfacies.  The  literature  reviewed  above  provides  an 
analytical  framewoik  to  examine  the  Korean  data  protection 
legislation  which  is  yet  emerging.  Employing  what  has  been 
known  and  suggested  to  the  data  protection  policy  formation 
process  in  Korea  would  not  only  suggest  a  criteria  to  evaluate  the 
policy  but  also  provide  an  insight  on  the  vaiidity  of  the  theory  and 
propositions. 

The  analytical  framewoik  provides  some  expectations  teased 
on  the  stnjctural  and  cultural  situation  of  Korea.  Korea  has 
achieved  economic  development  to  the  point  where  she  started 
to  use  advanced  computer  technology  for  management  in  both 
the  public  and  private  bureaucracies.  However,  she  is  neither  a 
developing  country  nor  a  highly  industrialized  country  as  the 
Western  countries  of  which  data  protection  policy  has  been 
examined  by  previous  studies.  In  an  economically  developing 
situation,  the  pnmary  goal  of  policy  in  general  is  economic 
advancement,  and  in  the  process,  efficiency  of  government  and 
private  enterpmses  is  highly  emphasized.  How  the  primacy  given 
to  the  effidency  may  function  as  an  obstacle  to  regulate  personal 
data  processing  in  bureauaacies  will  be  examined. 

The  political  structure  of  Korea  can  be  characterized  as  an 
extremely  powerful  central  bureaucracy,  with  the  apparently 
independent,  but  practically  government-controlled  legislature 
and  the  police.  The  formation  of  a  data  protection  policy  would  be 
led  by  the  govemment,  not  by  the  legislature.  Therefore,  ithe 
public  bureaucracy  would  have  a  strong  policy-making  power  to 
legislate  the  data  protection  poHcy.  but  on  the  other  hand,  the 
regulation  on  the  put)fic  bureaucracy  itself  woukiface  strong 
resistance.  How  the  publk;  bureaucracy's  policy-making  power 
and  the  resistance  to  the  policy  by  itself  generate  a  controversial 
situatk)n  and  how  this  contradiction  infkjences  the  policy  making 
will  be  examined. 

Korea  certainty  has  a  different  value  culture  from  Westem 
countries.  Fear  of  govemment  has  been  high  at  least  in  modem 
history;  a  series  of  govemment  abuses  of  human  rights  to 
maintain  its  power  and  status  have  been  publicized  and 
communicated  among  citizens.  But  fear  of  govemment  is  no 
stronger  than  the  fear  of  North  Korea.  Actually  the  existence  of 
North  Korea  has  provided  the  legitimacy  for  Intensive 
sun/eillance  on  the  citizen  due  to  the  govemmenfs  fear  of  the 
citizens'  ideck>g(ca!  alignment  to  communism.  Therefore,  I 
suspect  that  the  regulation  on  the  public  bureaucracy  woukJ  rK>t 
be  firmly  exercised.  Also,  the  meaning  and  the  value  of  general 
"privacy"  in  Korea  is  different  from  those  in  Westem  countries. 
Although  it  is  diffkxjR  to  measure  how  much  the  indivklial  right  to 
privacy  is  valued  compared  with  other  values,  there  are  many 
examples  where  an  individuafs  pnvacy  is  sacrifk^  for  some 
other  values.  For  instance,  many  high  schools  publicly  post 
students'  grades  as  a  strategy  to  provide  students  an  incentive  to 
improve  their  grades.  Some  schools  even  assign  seats  in  the 
class  according  to  students'  grades.  This  is  very  unlikely  to 
happen  in  Westem  countries.  Also,  as  a  country  whose  primary 
goal  is  still  econonriic  advancement,  economic  effk^'ency  often 
receives  priorities  over  privacy.  The  vakje  of  Iree  flow  of 
information"  or  Ireedom  of  expressk^n"  is  also  very  likely  to  be 
vakjed  nx>re  than  that  of  indivkjual  privacy,  because  in  the  tong 
history  of  oppression  of  the  mass  media  anc!  the  freedom  of 
expression,  the  vakie  of  free  fk>w  of  informt\tk)n  may  be 
consklered  "the  nx>st  important  value"  yet  to  be  achieved  in 
Korea.  hk>w  these  priorities  given  to  the  other  vakjes  are 
reflected  in  the  legislated  data  protection  policy  and  in  poIk:y 
makers'  sense  of  the  issue  is  worthy  of  examination. 

In  order  to  examine  Korean  personal  data  protection 
regulatbn,  the  legal  documents  on  the  personal  data  protection 
policy  of  Korea  are  analyzed.  Since  data  protection  legislation 
has  been  relatively  underdeve toped  in  Korea,  two  govemment 
officials  responsible  tor  data  protection  policy  -  one  from  the 
Ministry  of  Govemment  Administration  and  the  other  from  the 
Ministry  of  Communication  -  were  interviewed  to  understand 
their  sense  of  the  importance  of  the  issue,  the  reasons,  and  the 
actors.  Atx>ut  an  hour  of  open  interview  with  each  government 
official  was  corxiucted.  Their  names  and  specific  positions  are 
not  revealed  per  their  request. 


6.  Korean  Personal  Data  Protectk>n  Policy 

While  the  Korean  constitution  dearty  indfcates  the  right  to 
privacy  as  a  fundamental  right  of  human  beings,  no  specified 
attempt  was  made  to  conslnict  an  Integrated  law  on  privacy. 
Individual  laws  in  other  general  areas  such  as  the  Ubel  Law  and 
the  Law  on  the  National  Govemmental  OfTKaals,  can  be  appfied 
for  the  protection  of  privacy,  but  they  are  not  targeted  directly  to 
privacy  protectkjn,  nor  can  they  cope  with  Issues  arising  from  the 
collection  and  use  of  personal  infornutk>n  in  the  modem 
information  sodety.  Thus  no  institutional  methods  to  control  or 
manage  uses  of  personal  Information  were  sought  until  the 
proposal  of  the  Bill  on  Protectk>n  of  Personal  informatk>n  in 
Public  lnstitutk>ns  and  Others  in  1991. 

6.1  The  Bill  on  Protectton  of  Personal  Infonnatton  In  PuWfc 
lnstitutk>ns  and  Others 

The  BiH  was  initiated  as  a  part  of  the  Project  on 
Computerizatk>n  of  Administrative  Data  Networit.  The 
govemment  announced  the  enactment  of  the  Bill  in  May.  1991 
but  has  not  yet  enacted  it  (December,  1992),  while  the  Act  on 
Expansion  of  Disseminatk>n  and  Promotion  of  Utilizatk>n  of 
Ihformatton  System,  whfeh  is  also  a  part  d  the  Project  was 
enacted  on  June  30, 1992.  The  purpose  of  the  Bill  was  klentified 
as  1o  fadlitate  the  accompEshment  of  publk;  enterprises  ^ 
(emphasis  added)  to  protect  people's  rights  and  interests  by 
dedding  matters  necessary  for  computer  processing  of  personal 
infonnation  in  pubfic  institutk>ns  and  others."  This  statement 
shows  that  the  effkdent  accompli shn)em  of  pubfic  enteiprises 
and  people's  privacy  are  not  viewed  as  conflicting.  While  in  other 
Westem  countries  personal  data  protection  became 
acknowledged  as  r)ecessary  because  of  the  abuses  and  misuses 
of  the  per£»onal  infonTiatk>n  by  the  govemment  and  private 
bureaucrades,  in  Korea  persorial  data  piotectk>n  was  planned 
and  promoted  by  the  pubfic  bureaucracy  as  a  way  to  fadfitate  the 
acQomplishn^ent  of  its  own  enterprises  through  computerizatk>n 
ol  the  network. 

The  Bill  corTt}ines  bo'.h  the  informatk)n  control  approach  and 
the  subject  control  approach  in  its  prindple.  ft  deals  with  the 
collection  and  processing  of  personal  infonnatton  by  natk>nal 
administrative  institutk>ns,  kx^al  self-goveming  administrative 
institutions,  and  other  institutions  thai  the  president  deddes  to 
be  ck)sely  related  to  the  accompfishment  of  pubfic  enterprises. 
The  publk;  institutk)ns  that  plan  to  construct  and  use  personal 
information  files  must  notify  the  Minister  of  Govemnrwnt 
Administratk)n.  Then  the  Minister  of  Govemment  Administratton 
must  pubficly  anrxxjnce  about  the  notified  files  mors  than  once  a 
year.  However,  this  obligatk>n  to  putsGc  announcentent  and 
official  pubfication  coukl  be  exernpted  by  the  president  when  it  is 
admitted  that  the  appropriate  accompfishment  of  publk; 
ins!itutk>ns  can  be  hindered  by  this  obfigation.  In  addition, 
advance  notifk^tk>n  itself  is  "not  meant  for  control  of  informatk>n, 
but  only  a  way  to  give  confirmatton  (accord ng  to  the  otHdal  from 
the  Ministry  of  Communk^atkxi)."  The  Bill  also  altows  individuals  to 
see  and  ask  for  correction  of  informatk)n  about  themselves. 
However,  the  reasoris  for  exemption  are  nunierous,  usually 
related  to  the  effk^iency  of  the  pubfic  enterprises  such  as  tax 
imposition  and  collection,  inspN8Ctk>n  and  investigation  of  other 
laws,  medk^al  exam(natk)ns  and  treatments,  etc. 

6.2  Put)tic  Concern 

The  Korean  govemment  has  for  years  gathered  vast 
amounts  of  personal  imcmiation  on  Koreans,  but  has  been 
collecting  even  wore  perse nal  information  since  the  Project  on 
Computerization  started  in  1983.  The  reskient  registratkHi  data 
collected  in  the  computerizea  govenvnental  networi^  cor>slst  of 
78  items  including  education,  ^>kx>d  type,  marital  status,  divorce 
history,  and  welfare  eiigibifity  for  the  Uvefihood  Protectk>n  Law  as 
well  as  t>asic  derTx>graphk:s  such  as  place  of  birth,  pemnanent 
domicile,  sex,  age.  occupation,  and  family  members.  Moreover, 
each  district's  regional  ntedical  insurance  assodatk)ns  record 
finandal  status  and  monthly  income  in  additk>n  to  demographk^ 
in  order  to  catoulate  insurance  rates.  There  have  iDeen  many 
exanples  suggesting  unauthorized  uses  and  misuses  of 
personal  infomnation  in  Korea.  Recently  the  mass  media  have 
begun  to  report  on  the  use  of  personal  informatk)n,  espedalty 
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since  the  election  campaign  in  1987  when  many  political 
candidates  began  to  systematically  use  infomiation  atx>ut  voters. 

Oong-A  libo,  one  of  the  largest  daily  newspapers  in  Korea, 
published  an  article  In  which  many  experts  suspected  that 
personal  data  in  the  governmental  network  and  in  computers  of 
medical  insurance  associations  can  circulate  without  any  control 
or  restraint  (2).  It  was  reported  that  the  data  gathered  in  these 
computers  were  released  to  Direct  Mail  fimis  and  to  son  te  distnct 
party  ctiapCers  to  be  used  for  election  strategy  planning. 
Accordng  to  the  aiticle,  the  largest  Direct  Mail  fimn  in  Korea  has 
retained  information  on  15  milion  peopte  by  obtaining 
Information  from  the  computerized  governmental  network, 
alumni  rosters,  ists  of  credH  card  members,  birth  reports  in 
hospitals,  apartment  tenants'  cards,  etc.  It  was  also  reported  that 
these  data  were  released  lo  members  of  the  National  Assembly, 
the  City  Assembles,  and  of  District  Assemblies  who  ask  for  these 
data  urider  the  pretext  of  inspectk)n.  Hangyeorae  Newspaper 
also  reported  that  poitical  candkiates,  especialty  majority  party 
candMates  who  are  dosety  rotated  K>  the  government,  manage 
detailed  personal  infomnatnn  on  voters  including  their  financia' 
status,  marital  status,  intormation  related  to  military  seivk^e, 
birthdays  and  school  year  of  their  chiklren,  etc  (7).  The  exact 
origin  of  these  data  Is  not  known  arid  the  government  stror)gty 
denies  the  accusation  of  releasing  personal  information  to  the 
outskie.  However,  experts  dted  arx>nymously  in  the  artk^le 
suspected  that  the  Infonnatkm  oollected  in  the  computerized 
governmental  network  must  have  t>een  released  to  the  majority 
party  based  upon  the  fact  that  there  coukj  be  no  other  sources 
HDaintaining  such  detailed  informatk>n  on  a  large  number  of 
people  except  for  the  government,  and  upon  the  attestatk}n  of 
some  Direct  Mail  firms  that  they  obtained  sonoe  information  from 
the  nr)a|ority  party. 

It  is  not  clear  whether  the  pubfic  corKem  stiniulated  by  more 
col[ectk>n  arxj  use  of  personal  informatk>n  actually  "made  the 
data  protection  poicy  existence  *  The  govemment  officials  insist 
that  the  BiH  was  being  prepared  as  a  part  of  the  Project  on 
Computerizatk>n.  But  the  Project  started  in  1983,  and  it  was  not 
until  1991  and  1992  that  the  govemnoent  began  to  fomrvilate  and 
propose  the  Bill.  It  can  be  oortckjded  that  the  pubic  ooncem 
reflected  in  the  media  coverage  at  least  accelerated  the  time  of 
the  proposal  of  the  Bill  earler  than  it  might  have  been  without 
public  concern. 

6.3  Politk^al  Structure  (poicy-making  entity) 

Because  the  Bill  was  initiated  as  a  part  of  the  govemment 
project,  the  n^ain  poicy-making  entities  have  t>een  the  ones  that 
lead  the  project:  the  Ministry  of  Govemment  Adnvnistration  and 
the  Ministry  of  Communk^atkm.  To  be  effective,  the  Bill  must  be 
enacted  tsy  the  legislature.  But  as  noted  earfier,  the  Korean 
legislature  has  been  consMered  bureaucratk^-dependent  in 
many  aspects.  A  govemment  offk^ial  from  the  Ministry  of 
Communk^tk>n  mentioned  that  usually  agreements  are  easy  to 
reach.  The  centraKzed  poficy-making  power  of  the  publk) 
bureaucracy  enables  it  to  formulate  the  poKcy  without  facing 
external  pressures  or  objections.  However,  the  regulatton  on  the 
pubfic  bureaucracy  itself  faces  strong  resistance  from  the  pubfic 
institutions  themselves. 

For  instance,  the  Ministry  of  Govemment  Administrafton 
posited  at  first  that  the  Bill  shouM  apply  to  financial  institutions  as 
well  as  other  pubfic  institutk)ns.  In  contrast,  the  Ministry  of 
Finance,  other  related  pubfic  institutions,  and  financial 
institutk>ns  Insisted  that  given  the  special  characteristk^  of 
financial  informatk>n  financial  instituttons  shouki  be  excluded 
from  being  subject  to  the  Bill  (8).  TTie  different  positk)ns  are 
clearly  reflected  in  the  fomm  on  the  Bill  that  the  govemment  held 
on  the  April  30, 1992.  In  this  fomm,  the  Ministry  of  Finance 
proposed  that  financial  instituttons  be  exckJded  from  the 
appficatk>n  of  the  Bill  and  the  Agency  of  National  Taxatk)n  asked 
that  matters  related  to  tax  imposition  and  coltectk)n  be  excluded 
from  the  obfigation  of  advance  reporting  to  the  Minister  of 
Govemment  Administration  and  official  pubficatk)n  (14). 

TTie  concerns  of  these  poficy  actors  were  reflected  exactly  in 
the  modtfied  Bill  (June  1992).  How  M  the  publk)  bureaucracy 
with  such  a  centralized  poficy-making  power  accept  suggestions 
from  the  other  poficy  actors  completely?  It  has  to  do  with  the 
similarity  of  poficy  principles  and  interests  of  the  poHcy  making 
iMdy  and  other  pubfic  institutk>ns.  Both  of  whom  resist  any 


inhibitions  on  increasing  efficiency  of  their  enterprises:  even  the 
policy-making  bureaucracy  has  proposed  the  data  protection 
policy  as  a  part  of  the  project  to  facilitate  administrative  effidency. 
Their  shared  interests  and  perspectives  are  reflected  in  the 
remark  of  the  official  in  the  Ministry  of  Communication:  "They  do 
recognize  the  need  for  data  protection  law,  but  they  ask  us  to 
make  a  law  which  woukJ  not  interrupt  their  enterprises.  It  is  not  an 
objection  but  rather  a  process  of  negotiation.  We  also  would  try 
our  t>e3t  to  make  this  Bill  in  the  way  they  want." 

Thus  it  does  not  seem  very  likely  that  the  policy  making 
bureaucracy  wouU  have  changed  its  original  position  had  the 
arguments  of  other  actors  contradicted  its  own  policy  principles. 
In  other  words,  exemptions  of  activities  of  financial  institutions 
and  tax  imposition  arid  collection  were  possible  t>ecause  granting 
exemptions  fits  the  idea  of  emphasizing  efficiency  -  the  primary 
goal  of  the  Project  of  Computerization,  of  which  the  data 
protection  poficy  is  a  part.  Also,  the  reason  that  the  Bill  has  not 
yet  t>een  enacted  is  not  as  much  due  to  the  difficulty  faced  by  the 
govemment  as  due  to  the  e^hasis  given  to  the  effk:iency  by 
the  govemment  itself. 

6.4  Economic  Factor 

Korea  is  a  country  whose  primary  goal  is  still  ecorwmic 
advancement.  In  this  situation,  economk:  efficiency  receives 
prk^rities  over  privacy.  The  very  fact  that  the  data  protection  policy 
is  promoted  as  a  part  of  the  Project  of  Computerization  of 
Administrative  Data  Network  reflects  the  importance  of  economk; 
and  technok>gical  devetopment  in  Korea.  Despite  the  powerful 
govemment  and  the  tradition  of  govemnient  intervention  in  the 
marketplace,  regulating  information  ftow  in  the  private  sector 
while  trying  to  emphasize  economic  effk^iency  is  diffk^lt.  This 
difficulty  is  reflected  in  the  Bill's  rejection  at  regulatk)n  on  the 
private  sector.  The  offk:ial  in  the  Ministry  of  Communk^tion 
conskters  this  natural,  because  "it  is  too  difficult  to  control  the 
private  sector  and  other  countries  also  do  not  regulate 
information  used  in  the  private  sector. "  In  addition,  the  Bill  grants 
many  exceptions  if  applying  the  data  protection  law  assumes  a 
possibility  to  interfere  with  efficiency.  Under  this  circumstarKe.  it 
is  diffkxift  to  expect  the  Bill  to  be  enacted  in  the  ne.")^  future  or  to 
be  effectively  enforced  in  a  practical  sense  even  if  the  Bill  is 
passed. 

6.5  Cultural  Factor 

Fear  of  the  govemment  that  has  existed  in  Korea  may  have 
contributed  to  regulating  the  put>lk;  txjreaucracy  without  similar 
regulation  on  the  private  sector.  l-k)wever,  informatk)n  activities 
related  to  "national  security"  are  easily  exckided  from  the 
appficatk)n  of  the  data  protection  law.  This  suggests  that  fear  of 
the  North  Korea  may  be  still  higher  than  that  of  the  govemment  at 
least  as  understood  by  the  govenvnent,  thus  K  can  be  used  as  a 
ratk)nale  for  granting  exceptk)ns.  Although  Korea  does  not  have 
a  high  degree  of  citizen  participation  as  In  the  Western  Kberal 
societies,  the  Bill  consists  of  sut}ject  control  methods  as  well  as 
informatk)n  control  methods.  However,  given  the  presumably 
less  participatory  culture,  it  is  not  fikety  that  Koreans  are  willing  to 
initiate  action  to  protect  their  own  informatk>n  rights  either 
through  the  govemment  or  the  courts.  Therefore,  although  the 
extent  of  citizen  participation  was  not  reflected  in  the  formal 
content  of  the  polk^y,  it  certainty  would  have  an  influence  on  the 
effectiveness  of  the  polk^y  enforcement. 

In  the  discussk)n  of  economk;  factors,  it  was  found  that  the 
stage  of  economk;  devetopment  of  Korea  contributes  to  the 
emphasis  on  efficiency  in  the  policy  making  process  and  the 
content.  This  emphasis  given  to  efficiency  over  privacy  seems  to 
be  prevalent  among  both  policy  makers  and  the  citizens  who  may 
have  conflicting  interests  through  the  data  protection  policy.  By 
alloying  any  possibility  of  disturtxng  efficient  perfomnarKe  of 
organizational  activities  to  be       as  a  rationale  to  create 
exceptions  from  the  law.  the  Bill  does  not  provide  the  protectk)n 
of  personal  infomnation  as  it  coukl  have  otherwise. 

Many  polrcy  actors  other  than  policy  makers  also  seem  to  give 
the  priority  to  economic  efficiency  over  privacy,  in  the  fomm  on 
the  Bill,  representatives  of  financial  institutions,  the  Ministry  of 
Rnance,  and  the  Agency  of  National  Taxation  shared  the 
rationale  of  efficiency  for  exclusion  of  financial  institutions.  But 
arguments  of  other  attendants  of  the  fomm.  newspaper  editors, 
are  more  striking:  "Since  the  personal  information  protection 
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policy  and  the  information  access  policy  conflict  with  each  other, 
Information  protection  policy  should  bs  made  in  such  a  way  to 
encourage  mutual  symmetry.  We  should  not  hurry  too  much  for 
inf  conation  protection  policy  but  should  rather  draw  opinions 
more  widely  from  private  institutions  and  modify  the  policy 
accordingly.";  and  "Given  that  the  personal  Information 
protection  policy  is  in  its  infancy,  we  should  be  careful  since  it 
could  posit  many  problems  if  we  make  a  strong  protection  policy 
to  the  degree  o?  those  in  developed  countries. . .  We  should 
strive  for  harmor.y  in  o'der  not  to  interfere  with  the  whole 
economic  flow  or  with  a  transition  to  the  credit  society"  (1 4). 

it  seems  that  for  these  poficy  actors  as  well  as  for  policy 
makers,  making  Korea  an  "information  society"  is  perceived  as 
the  ultimate  goal.  Tlie  computerization  of  the  networi<  which 
maintain  and  process  vast  amount  of  personal  information  is  the 
goal  to  be  achieved  without  any  question  as  soon  as  possible, 
while  personal  data  protection  is  perceived  as  some  kind  of 
luxury  to  be  very  cautkMJSly  considered  before  any  enactment  of 
a  related  policy.  This  Is  why  the  Act  on  Expansion  of 
Dissemination  and  Promotion  of  Utilization  of  Information 
System,  whk:h  fadBtates  the  computerized  use  of  personal 
information,  has  been  enacted,  but  the  Bill  on  Protection  of 
Personal  Infomiation,  whk:h  can  inhibit  the  use  of  persoruil 
information,  has  not. 

No  systematk;  study  has  examined  whether  this  kind  of  >.'abje 
culture  de-emphasizing  privacy  is  still  prevalent  among  citizens  as 
well,  tHJt  their  interests,  positions  and  arguments  do  not  seem  to 
be  represented  very  well  in  the  policy  making  process,  as  shown 
in  the  Forum  on  the  Bill  in1992.  ft  this  value  culture  is  still 
prevalert  in  the  society,  and  privacy  protectk)n  is  not  a  familiar 
concept  for  Koreans,  it  is  likely  that  people  are  not  ready  to 
participate  in  the  process  by  requesting  to  read  and  correct  their 
informatk)n  or  are  ignorant  of  the  procedure  itself.  The  civil 
liberties  approach  which  gives  individuals  rights  to  monitor 
infonrwtion  activities  voluntarily  and  protect  their  own  privacy  may 
not  work  as  well  as  intended.  The  relative  emphasis  on  the  value 
of  efficiency  seems  to  influence  both  the  policy  formation  and 
enforcement  by  influencing  the  perceptions  and  behaviors  of 
policy  makers,  other  policy  actors,  and  citizens. 

7.  Discussion  and  Conclusion 

The  Korean  personal  data  protection  policy  has  been 
debated  since  1991  as  a  part  of  the  Project  on  Computerization 
of  Administrative  Data  Network.  The  Bill  combines  the  infonnatton 
control  approach  and  the  civil  liberties  approach.  However,  no 
separate  agency  of  Implementation  was  established.  The  Bill 
grants  rwrnerous  exceptions  from  the  obligation  of  reporting  to 
the  Ministry  of  Govemment  Administration  about  information  files 
or  of  official  publication  when  it  Is  regarded  to  have  a  possibility  of 
inlermpting  the  efficient  performance  of  enterprises.  The 
exceptions  are  also  given  from  the  obligation  to  show  and  correct 
information  when  requested.  The  Korean  govemment  could  not 
formulate  an  effective  data  protection  policy  and  was  unable  to 
enact  the  proposed  Bill  despite  its  strong  policy-making  power. 
This  contradicts  the  proposition  that  the  more  centralized  and 
stronger  the  policy  making  body  is,  the  stronger  data  protection 
policy  can  be  legislated.  The  reason  for  this  Involves  both  the  fact 
that  the  pofcy  is  Initiated  as  a  part  of  the  project  on 
computerization  of  government  information  and  the  value  culture 
shared  by  policy  makers  and  actors.  The  efficiency  goal  of  the 
Project  in  which  the  Bill  was  formulated  and  the  culture 
emphasizing  efficiency  over  privacy  are  reflected  in  the  proposed 
data  protection  policy.  Consequently,  the  policy  ironically 
emphasizes  efficiency  over  privacy,  the  very  value  it  was 
designed  to  protect. 

Since  this  case  study  is  based  upon  an  expk)ratory  analysis 
of  the  Bill  on  Protection  of  Personal  Information  which  Is  still  in 
the  process  of  formulation,  the  generalization  of  the  result  and 
suggestions  made  from  the  result  nnay  be  limited.  Future  study 
on  data  protection  policies  in  other  devek)ping  countries  with 
different  economic  stage  and  cultural  elements  wouU  contribute 
to  enhancing  our  understanding  of  the  ways  in  which  data 
protection  policy  is  implemented  and  can  be  enforced  as 
designed.  Within  its  limitations,  the  Korean  case  provides 
particular  suggestions  for  less  devek>ped  countries  in  Asia  that 
may  begin  to  develop  a  data  protection  policy.  The  economic 
situatk)n  and  the  partkujlar  value  culture  in  Korea  turn  out  to  be 
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the  critical  factors  Influencing  the  policy  making  process  arid 
content,  in  contrast  to  the  arguments  of  other  studies  on 
developed  countries  that  economic  constraints  play  a  Imited  role 
in  the  implementatk>n  of  personal  data  protection  poficy.  It  is 
suggested  that  copying  or  adopting  other  devek>ped  countries' 
law  or  implementation  methods  without  considering  the  country's 
particular  characteristics  does  not  automatically  tead  to  the 
adoption  of  similar  kinds  of  data  prot&ctk)n  poUdes  as  developed 
countries.  Rather,  a  data  protection  poficy  fomrulated  and 
implemented  in  this  way  can  provide  the  pubfic  and  private 
txjreaucrades  with  the  legitimacy  to  encourage  the  collection 
and  use  of  greater  anxHJnts  of  personal  infonnatlon  instead. 
Unfortunately,  this  comes  at  the  uxpense  of  individuals'  privacy 
and  the  protectk^n  of  personal  inlontiatk>n  -  the  original  main 
coTKems  of  such  pofides. 
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Tabi«  1:  Implementation  of  Data  Protactlon  Policy  In  Five  Countries 


Approach 

Agency  of 
Implementation 

Characteristics  of 
Agency 

Scope  of 
Regulation 

United  States 

Individual  rights. 
(Privacy  Ad  o< 
1974.  1980) 

No  separate 
agency . 
Individual  suits 
and  oversight  by 
Congress  and 
0MB. 

X 

Public  only. 
No  distinction 
between 
computerized 
ar)d  manual  files. 

Britain 

IrWormation 
control. 

(Data  Protection 
Act) 

Data  Protection 
Registrar. 

Registration. 
Inspection. 
Ombudsman. 
(No  enforcing 
power) 

No  direct  control 
on  public/ 
Indirect  control 
on  private. 
Computerized 
only. 

West  Gefmany 

Comprehensive 
information 
Control  with 
Detailed  Law. 
(Data  Protection 
Act) 

F->JeraI  Data 

Protection 

Commissioner. 

Supervision. 
Inspection. 
Ombudsman. 
(Use  of  power 
varies  depending 
on  political 
cimate) 

Public.  (Private 
by  traditional 
agency) 
Manual  and 
Computerized. 

Sweden 

!n(orn>ation 
Control. 

Data  Inspection 
Board. 

Licensing. 

Registration. 

Supervision. 

Inspection. 

Ombudsman. 

(Independent) 

No  distinction 
between  public 
and  private. 
Computerized 
only. 

Korea 

Information 
Control. 
(Bill  o(  Data 
Protection) 

No  Separate 
Agency.  (Mireslry 
of  Government 
Administration) 

X 

Public  only. 

Computerized 

only. 
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ABSTRACT 


Education  improvement  in  the  United  States  is  one  of  the  most  in?>ortant 
challenges  of  the  1990s.     Our  industry  has  the  means  as  well  as  the 
responsibility  to  share  in  the  improvement  effort.    One  vital  component 
in  the  equation  is  Distance  Learning,  the  ability  to  compress  time  and 
space  between  teachers  and  students  through  the  judicious  application  of 
technology.     This  capability  maximizes  the  best  use  of  scarce,  high 
quality  educational  resources  and  brings  equity  to  students. 


INTRODUCTION 

Researcher?  have  discovered  that  learning  is 
a  trans for.national  process  in  which  new 
knowledge  is  built  on  previous  knowledge  and 
experiences.     By  contrast,  in  part  because  of 
the  classroom's  isolation  from  the  rest  of 
the  world,  today's  education  is  more 
transmissional  in  nature,  with  knowledge  fed 
"one-way"  from  teacher  to  student.  Even 
though  today's  transmission  media  bring  a 
variety  of  classes  into  schools  and  homes, 
this  communication  is  still  primarily  one-way 
as  well.     Here  then  is  an  excellent 
opportunity  for  interactive  distance  learning 
technology  to  erase  the  barrier  of  bricks  and 
mortar  as  well  as  enhance  the 
transformational  process. 

Today  the  issue  of  isolation  is  as 
coiT^licated  as  our  ever-changing  society. 
Although  it  sometimes  is  easy  to  think  of 
rural  America  as  idyllic  and  con^lete,  some 
rural  students  are  among  our  most 
disadvantaged  and  isolated.    Many  rural  areas 
are  experiencing  education  crises  that  rival 
those  of  the  inner  cities.     Declining  rural 
population  decreases  fundino;  which  leads  to 
fewer  classes.     Students  may  not  be  able  to 
take  the  special  or  advanced  classes  they 
need,  and  schools  may  be  forced  to  close. 
Distance  learning  helps  to  make  more  classes 
available  to  students  and,  with  the 
availability  of  required  classes,  some 
communities  can  keep  their  schools  open. 

Even  in  crowded  urban  schools,  some  students 
may  experience  isolation.     While  educators 
spend  resources  on  the  majority  of  students, 
the  needs  of  exceptional  students  may  be 
ignored.     And,  although  equity  is  a  hot 
national  issue,  the  reality  is  that  many 
inner  city  schools  still  lack  the  resources 
of  schools  in  wealthier  districts.  Distance 
learning  is  helping  to  solve  these  problems 
by  providing  college  prep  and  advanced 
classes  from  other  high  schools,  community 
colleges,  or  universities,  while  freeing 
teachers  to  spend  time  with  students  who  need 
more  personal  attention. 

So  how  does  a  Distance  Learning  network  get 
started?    The  principle  requirement  is  the 
belief  and  commitment  of  all  the  stakeholders 
involved,   from  educators,   students  and 
parents,  to  equipment  and  service  providers 
and  government  officials.     The  coalition  must 


guide  the  process,  set  goals  and  priori*-.ies, 
pursue  funding,  and  keep  things  moving.  The 
reasons  for  building  the  network  must  be 
absolutely  clear  to  every  stakeholder,  and 
all  of  those  stakeholders  should  be 
identified  and  involved  at  a  very  early 
stage.     "What  are  we  trying  to  accomplish?" 
must  be  satisfactorily  answered,  and  the  goal 
must  remain  uppermost  through  the  entire 
program.     This  goal  should  not  be  stated  in 
terms  of  technology,   for  the  technology  must 
always  be  driven  by  educational  needs  rather 
than  the  other  way  around. 

COMMUNITY  INVOLVEMENT  IS  KEY 

Northern  Telecom,   in  association  with  various 
carriers,  vendors,  and  educational 
organizations,  has  had  the  good  fortune  to  be 
involved  in  the  installation  of  several 
l3ading  networks.     In  Mississippi,  the 
Mississippi  FiberNet  2000  project  saw  South 
Central  Bell,  Northern  Telecom,  and  several 
other  vendors  install  the  first  switched 
digital  broadband  education  network.  In 
North  Carolina,  the  Vision  Carolina  network 
was  installed  in  association  with  Southern 
Bell  and  Videoconferencing  Systems,  Inc. 
(VSI)   and  showed  the  power  of  true  turnkey 
partnerships.     These  networks  have  given 
Northern  some  insight  into  the  building  of 
distance  learning  networks,  and  one  of  the 
most  powerful  lessons  to  be  learned  is  quite 
sinp^e:     without  a  partnership  the  project 
will  not  succeed. 

This  need  for  a  committed  partnership  among 
all  the  stakeholders  cannot  be 
overemphasized,     A  few  of  the  constituents 
that  must  be  involved  are  these: 

-  A  carrier,  such  as  a  phone  company  or 
alternative  carrier 

-  Equipment  vendors,  such  as  Northern  Telecom 
~  Educators  and  administrators  in  the 
involved  districts 

~  Parents  and  students 
~  Teachers'  union 

-  Educational  TV  authorities 

-  Local  businesses 

-  Regional  universities  and  colleges 

-  State  PUC  officials 

-  State,  local  and  federal  legislators 

It  is  obviously  impossible  to  satisfy  every 
one  of  these  stakeholders  in  all  respects 
but,  at  the  very  least,  each  of  them  must  be 
consulted  and  involved  at  the  earliest 
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stages.    Issues  of  territory  and 
ipc.itutional  sovereignty  will  sink  a 
di,v  ance  learning  project  faster  than  any 
technological  hiccup  imaginable. 

The  close  involvement  of  all  affected  parties 
will  also  pay  benefits  in  terms  of  financial 
cooperation.     If,  for  example,  a  network  is 
planned  by  a  school  district,  the  network 
will  likely  be  underutilized  during  the 
evening.    A  local  conanunity  college  which  is 
turning  away  students  for  lack  of  space  would 
be  delighted  to  hook  up  to  the  network  and 
pay  "rent"  for  each  evening  student  it  could 
accomoodate  using  the  network.     Since  the 
junior  college  would  get  tuition  from  those 
students,  both  the  college  and  the  school 
district  would  profit.    And  multiple  related 
applications  will  be  only  a  step  away; 

1.  Medical  training/consultation 

2.  In-service  training  for  teachers 

3.  Teacher  preparation  before  class 

4.  Observation  of  student  teachers 

5.  Remote  arraignment 

6.  Continuing  educa'' ion 

7 .  Organization  meet  ings  after  school 

Each  of  the  "consuming"  stakeholders  is  also 
vitally  interested  in  a  one-stop  shopping 
approach  to  network  installation.  Despite 
increased  technological  sophistication  on  the 
part  of  educators,  they  generally  have  no 
desire  to  be  their  own  systems  integrator. 
Northern's  success  in  this  field  is  in  no 
small  measure  due  to  the  "turnkey"  alliances 
made  with  the  carriers  in  the  networks 
installed  so  far. 

The  definitions  of  "Distance  Learning"  are  as 
varied  as  the  number  of  people  asked  to 
describe  it.     The  range  of  possibilities 
varies  from  correspondence  courses  taken  via 
the  mail  all  the  way  up  to  live,  interactive 
classrooms  with  full  motion  video,  full 
spectrum  audio,  and  integrated  data 
connectivity.     In  between  are  an  array  of 
one-way  and  interactive  voice  and  video 
techni<iues  that  vary  in  terms  of  their 
quality  and  objectives, 

A  requirement  for  high  video  quality  is  based 
on  the  fact  that  for  day-in,  day-out 
classroom  activity  extremely  high  grade 
pictures  are  a  necessity.    For  occasional 
meetings  or  limited  mentoring  applications, 
lower  qpjality  video  can  easily  be  tolerated. 
But  experienced  ITV  (Interactive  Television) 
teachers  express  the  need  for  picture  quality 
good  enough  to  see  facial  expressions  and  the 
nuances  of  body  language .    They  want  to  see 
the  "glimmer  of  understanding"   (or  gleam  of 
mischief)  in  the  student's  eye.     This  is  only 
achievable  on  higher  bandwidth  systems 
capable  of  faithfully  reproducing  the  video 
signal.    From  the  student's  perspective,  good 
quality  image  and  sound  are  taken  for  granted 
as  a  simple  extension  of  the  home  TV 
environment . 

A  digital  fiber  optic  network  is  built  on 
industry-standard  transport  and  switching 
technology  and  takes  advantage  of  defined 
interfaces .    The  network  can  thus  convert  an 
analog  NTSC  (National  Television  Systems 
Committee)  video  signal  into  a  digital  bit 
stream,  transmit  the  data  over  the  network. 


and  then  reconstruct  the  signal  back  into  the 
original  analog  signal;  or  at  least  close  to 
the  original.     This  process  is  done  in  a 
device  called  a  CODEC,  an  acronym  for 
COder/DECoder .     All  COPECs  compress  the 
signal  to  some  degree  in  this  transformation 
to  a  digital  format.     However,  the  lower  the 
bit  rate  of  transmission,  the  more  difficult 
is  the  task  of  faithfully  transmitting  and 
reproducing  the  original  signal.     The  more 
the  compression,  the  more  computer  processing 
is  required  to  accurately  predict 
reconstruction  of  the  original  video  image. 
This  tends  to  drive  up  the  cost  of  CODECS  as 
the  transmission  rate  goes  down. 

CODEC  technology  has  been  advancing  rapidly 
and  some  of  the  algorithms  for  DSl 
transmission  are  subjectively  acceptable  for 
certain  applications.     However,  the  images 
still  suffer  the  phenomenon  of  "artifacts",  a 
jerky  motion  caused  by  lack  of  image  data, 
and  cannot  achieve  full  luminance  and  clarity 
available  on  NTSC  television.    Often  these 
DSl  pictures  are  degraded  even  further  when 
voice  traffic,  transmitted  over  the  same 
bandwidth,  steals  image  data  for  its  own  use. 
In  addition,  DSl  compressed  video  does  not 
hold  up  well  on  very  large  television 
screens,  which  have  been  identified  as  a 
necessity  by  educators  to  achieve  the  desired 
sense  of  presence  in  the  classroom.     This  is 
not  to  demean  lower  bandwidth  compression 
techniques.     The  sophistication  of  those 
algorithms  is  not  to  be  denied,  and  there  is 
a  host  of  applications  where  compressed  video 
is  valid,  not  the  least  of  which  is 
videoconferencing.    Dialable  Wideband 
Services,  desktop  video,  multimedia 
applications,  and  other  services  represent  a 
huge  market  for  video. 

Why  digital  fiber  instead  of  analog?    One  of 
the  advantages  of  digital  fiber  is  the  high 
picture  quality.     Even  over  long  distances, 
digital  fiber  networks  produce  clear,  crisp 
video  images.     Another  advantage  of  digital 
fiber  is  that  the  piece  of  eqfuiproent  that 
transmits  the  signal  over  the  fiber  also  acts 
as  a  multiplexor.     This  means  that  the 
digital  video  signal  can  be  combined  with 
other  digital  signals — permitting  entry  to 
the  multi-media  world — and  transmitted  over 
the  same  fiber. 

The  most  compelling  argximent  for  switched 
digital  broadband  networks  is  evolution  of 
communications  itself.     The  networks  of  the 
90s  will  be  based  on  SONET  (Synchronous 
Optical  NETwork)  technology,  which  is  a 
revolutionary  way  of  transmitting 
information.    The  SONET  environment  will 
easily  support  digital  video  services  as  they 
emerge.    Digital  video  represents  the  next 
major  wave  in  imaging  services  which  will 
allow  -isers  to  choose  the  picture  quality 
they  wish.     This  "scalability"  will  require 
the  network  to  deliver  bandwidth-on-demand  so 
users  can,   for  instance,  watch  CNN  at  NTSC 
quality  and  then  watch  a  movie  at  HDTV 
quality  and  format.     Only  the  flexibility  of 
a  SONET  architecture  will  support  this  type 
of  on-demand  delivery,  and  only  digital  video 
will  be  scalable. 

SWITCHED  NETWORKING 

In  small,  point-to-point  networks  each  school 
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is  connected  to  every  other  school  by  a 
separate  fiber.     As  the  necworks  grow,  the 
number  of  fibers  and  the  quantity  of 
ecpjipment  become  expensive  and  unwieldy.  In 
a  switched  network  though  each  school  is 
connected  to  a  centrally-located  switch. 
Rather  than  have  a  strand  of  fiber  that  goes 
directly  from  one  location  to  another,  this 
special  type  of  switch  can  switch  the  video 
signal  much  like  a  normal  telephone  con^any 
central  office  switch.     The  versatility  added 
by  the  switch  makes  the  network  even  more 
usable  by  allowing  simultaneous  classes  to 
multiple  schools . 

As  shown  in  Figur*  1,  each  link  has  a  port  on 
the  video  switch  so  that  any  classroom  can  be 
connected  to  any  other  classroom  or  broadcast 
to  multiple  classrooms.     This  any-to-any 
classroom  connectivity  capability  is  an 
extremely  powerful  and  flexible  feature  of 
the  system.     The  switch  is  under  control  of  a 
computer  which  directs  connections  (time, 
day,  origination  point,  etc.)   for  each  class 
session.     The  switch  control  computer  is  in 
communication  with  a  computer  in  each 
classroom  so  that  teachers  or  facilitators 
can  control  certain  aspects  of  the  class 
session.     The  switch  controller  also  keeps  a 
log  on  system  performance  and  alarm 
conditions.     An  additional  feature,  called 
"quad-split"  or  continuous  presence,  allows 
up  to  four  classrooms  to  participate  in  open 
interaction  without  manual  intervention  to 
control  the  audio  and  video. 

Data  connectivity  and  ancillary  voice 
communication  are  supported  through  an 
interface  called  the  Data  Comm  Sync  unit. 
With  up  to  four  DSls  which  are  embedded  in 
the  same  DS3  as  the  video  and  audio,  data  can 
be  separated  from  the  video  by  the  DSC  unit 
at  tho  central  switch  site  for  further 
routing  or  switching.     Teachers  or  students 
can  access  external  d^ta  bases  such  as 
electronic  mail,   library  resources,  etc. 
This  platform  is  ideal  for  supporting 
computer  based  student  response  systems . 

Because  the  classroom  (a  typical  example  is 
shown  in  Flg:ur*  2}   is  the  point  where 
education  meets  technology,  the  classroom's 
layout  and  design  are  critical.     It  is  here 
that  the  "turnkey"  effort  of  the  system 
provider  must  be  most  evident,  beginning  with 
a  site  survey.     Every  classroom  will  be 
different  in  terms  of  size,   floor  plan, 
lighting  and  acoustic  cpiality,  and  the  team 
must  design  the  best  layout  for  each  room. 
For  example,  cameras  should  be  placed  close 
to  monitors  to  improve  eye  contact.  Because 
a  natural  reaction  is  to  look  directly  at  the 
monitor  displaying  the  distant  person  in  the 
conversation,  placing  the  camera  next  to  the 
monitor  relieves  the  near  end  person  from 
having  to  consciously  think  about  looking 
directly  at  the  camera.     Lighting,  acoustics, 
and  audio  systems  must  come  under  the  same 
scrutiny. 

Choosing  the  proper  video  equipment  is 
another  important  aspect  of  good  interactive 
performance.     Although  cost  is  major  concern, 
the  cheapest  bid  is  not  always  the  right 
choice  for  the  video  classroom  setup.  This 
is  particularly  true  for  interactive  distance 
learning  applications  where  picture  quality 
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is  important.     The  equipment  in  the  classroom 
should  be  matched  to  the  system  and 
application.     For  instance,  in  the  Vision 
Carolina  system  three-chip  CCD  cameras  were 
chosen  for  picking  up  student  and  teacher 
images  because  of  their  high  resolution 
qualities.     Since  the  fiber  network  (and  DV- 
45  CODEC)  can  easily  reproduce  the  full 
motion,  full  bandwidth  signal,  the  three-chip 
design  was  properly  matched  to  the  system. 
Fast  action  motor  drives  are  required  for  the 
pan,  tilt,  zoom,  and  focus  functions  of  the 
student  and  teacher  cameras  so  that  delays 
are  minimized  in  focusing  on  specific 
students . 

Selecting  the  television  monitors  for 
classroom  viewing  is  also  an  economic  and 
subjective  exercise.     In  general,  the  larger 
the  screen  the  better,  but  this  brings  in  the 
economic  consideration.     In  most  new  systems, 
it  is  recommended  that  two  twenty-seven  inch 
monitors  be  placed  at  the  front  of  the 
classrooms  for  student  viewing  and  one 
thirty-five  inch  monitor  be  placed  at  the 
back  for  teacher  viewing. 

Classroom  equipment  is  controlled  from  a 
small  keyboard  that  interfaces  to  the  video 
and  audio  electronics.     A  facilitator  can 
operate  camera  controls,  image  selection, 
graphics  camera  selection,  and  audio 
controls.    Camera  position  can  be 
preselected,   allowing  one-button  aiming  when 
moving  the  camera  from  one  student  to 
another.     The  computer-based,  classroom  video 
controller  and  its  interaction  with  the 
broadband  switch  provide  teachers  with  the 
versatility  that  makes  Northern  Telecom's 
distance  learning  networks  so  unique. 
Classrooms  can  operate  in  one  of  several 
modes   [Lecture,  Speak,  Listen,  Interactive, 
or  Continuous  Presence  (Quad  Split)],  and  the 
teacher  or  classroom  facilitator  uses  a 
Macintosh  equipped  with  a  touch  screen  to 
control  video  access  to  other  classrooms. 
The  keyboard  control  system  and  the  classroom 
controller  are  both  designed  to  let  the 
teacher  manage  the  network  without  a  costly 
control  room  setup. 

And  to  complete  the  turnkey  service,  network 
builders  should  be  prepared  to  provide 
training,  service,  curriculum  adaptation 
assistance,  and  go  well  beyond  the  classical 
definition  of  "systems  integration"  in  terms 
of  user  support. 

While  all  of  this  sounds  long  and  laborious, 
the  long-term  benefits  to  all  parties  are 
undeniable.     A  community  coalition  for 
education  yields  a  community  network  that 
local  and  regional  businesses  will  want  to 
access.     And  many  such  networks, 
interconnected  across  the  country,  will 
enhance  our  competitiveness  at  a  time  when 
it's  truly  needed. 
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CREATING  AN  ISDN  DISTANCE  EDUCATION  NETWORK 


Betty  Mitchell,  Open  Learning  Agency 
Deb  Reidlinger,  B.C.  Telephone  Company 
Burnaby,  British  Columbia,  Cai\ada 


1.  ABSTRACT 

The  Open  Learning  Agency  (OLA)  of  British  Columbia,  Canada,  in  cooperation  with 
B.C.  Tel,  MPR  Teltech  and  the  Vancouver  School  Board,  conducted  a  major  project  in 
1991/92  to  test  the  ability  of  Basic  Rate  ISDN  for  distance  education  applications.  This 

paper  reports  on  the  results  of  the  ISDN  Distance  Education  Network  Project  and 
discusses  network  configuration,  peripheral  equipment  set-up,  instructor  preparation 

and  instructional  applications. 


2.  OVERVIEW 

During  1991/92,  the  Open  Learning  Agency  (OLA) 
tested  the  use  of  B.C.  Tel's  new  ISDN  (Integrated 
Services  Digital  Network)  service  to  link  four  adult 
learning  centres  in  the  Vancouver  School  Board  (VSB). 
With  extra  telephone  line  capacity  made  possible  by 
ISDN  and  new  voice,  data  and  image  conferencing 
workstatior\s  created  by  B.C.'s  MPR  Teltech,  students 
dialed  into  classes  across  town. 

ISDN  and  multi-media  workstations  ei\abled  school 
boeird  centres  to  increase  course  offerings  and  share 
expertise.  Courses  traditiorwlly  not  offered  at  centres 
due  to  low  enrollment  were  offered  to  individual  or 
small  groups  of  students  via  the  ISDN  workstation. 
Students  working  on  independent  study  material  also 
used  the  workstation  to  "work  through"  their  problem 
with  a  subject  specialist  at  another  centre. 

OLA,  along  with  Simon  Fraser  University,  used  this 
project  to  evaluate  how  ISDN  communication  services 
could  ultimately  benefit  distance  education  students 
in  both  urban  and  remote  areas. 

3.  THE  PARTNERSHIP  MODEL 

The  ISDN  Distance  Education  Trial  was  based  on  a 
collaborative  model  which  included  the  Vancouver 
School  Board,  Open  Learning  Agency,  MPR  Teltech, 
B.C.  Tel,  Simon  Fraser  University  and  funders: 
Communications  Canada,  and  the  British  Columbia 
Ministry  of  Advanced  Education,  Training  and 
Technology.  Each  organization  assumed  particular 
roles  and  responsibilities  yet  each  also  participated  in 
cross-organizational  planning  and  implementation 
teams. 

F;  3m  the  outset  of  the  project  it  became  apparent  that 
the  trial  was  less  about  testing  the  ISDN  service  and 
the  muiti -media  workstations  and  more  about 
determining,  integrating,  and  evaluating  the 
instructional  capabilities  they  provided.  This  meant 
that  all  those  connected  with  the  project: 
stakeholders,  teachers,  learning  centre  coordinators, 
and  students  must  also  be  engaged  in  p:  ject  design. 


development  and  implementation- 

The  team  approach  provided  'forums'  for  educator/ 
technologist  interaction,  resulting  in  an  appreciation 
of  the  different  knowledge  and  skills  of  participants 
and  a  technology  and  network  that  over  time  evolved 
to  better  meet  instructional  needs.  At  the  centre  of 
the  process  was  the  "Champion"  whose  role  was  to 
manage  the  project  and  to  look  beyond  the  specific 
project  findings  to  its  impact  on  distance  education 
course  delivery  in  B.C.  (See  Figure  1). 
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Figure  1.  The  CoUftbonttTc  MoM 

By  collaborating  to  identify  instructional  needs  and 
match  these  needs  with  system  and  technology 
capabilities,  project  participants  were  able  to  make 
informed  decisions  regarding  the  impact  of  systems 
on  instruction  and  were  able  to  input  needed  changes 
into  the  network  and  technology  configuration.  The 
positive  relationship  that  developed  among  the 
partners  was  the  'cornerstone'  of  the  project. 

4.  INSTRUCTIONAL  APPLICATION 

The  Program  Team  decided  on  applications  to  test 
three  instructional  methodologies:  one-on-one 
tutorials,  small  group  seminars,  and  an  extended 
classroom  (large  group).  The  program  schedule 
included  Math  tutorials  in  Fall  1991  followed  by  the 
introduction  of  small  group  Math  seminars  and 
History  lectures  in  Spring  1992. 

Instructional  sessions  took  place  starting  in  late 
October  1991  through  to  summer  1992.  Starting  in 
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October  1991  independent  study  students  in  Math 
were  able  to  use  the  workstations  to  "work  through" 
problems  with  content  experts  at  other  centres.  In 
January  1992  these  help  sessions  continued  with  the 
addition  of  formal  Math  and  History  courses.  Twice 
weekly  Grade  11  Math  tutorials  linked  sites  for  small 
group  interaction  while  a  History  grade  12  lecture 
style  course  tested  the  large  group  extended 
"classroom"  capabilities  of  ISDN  and  multi-media 
technology.  (Note:  Due  to  problems  with  the  graphics 
tablet  interface  for  the  Math  sessiorts,  the  class  was 
changed  to  a  face-to-face  format  mid-semester.) 

Teachers  in  the  selected  subject  areas  were  contracted 
to  deliver  the  courses,  and  were  trained  on  DOS, 
Windows,  and  graphic  creation  software  to  assist 
them  with  materials  development.  Training  also  took 
place  in  August  and  Septeni)er  1991  on  the  mechanics 
of  using  the  workstation  and  input  devices  such  as  the 
scanner,  camera  and  laser  disc.  Following  these 
"hands-on"  sessions  instructors  participated  in  a  series 
of  instructional  design  workshops  on  multi-media 
course  development.  Course-related  activities 
involving  teachers  and  students  included  tutorials, 
problem  solving  sessions,  presentations  and 
interactive  small  and  large  group  partidpatiort 


Fall  1991  ♦  Site-to-site  Senior  Math  tutorials. 

Spring  1991/        ♦  Site-to-site  Math  tutorials. 
Summer  1992  Math  group  seminars 

(to  March  1992). 
♦  History  lectures  (extended 

classroom  format).  


5.  THE  APPLICATIONS  SYSTEM 

The  workstations  consisted  of  IBM-compatible  386 
PCs  running  Windows  3.0.  The  components  of  the 
basic  workstation  are  illustrated  in  Figure  2.  At  the 
instructors'  site,  the  basic  configuration  was 
augmented  by  an  Epson  color  scanner  and  VCR  for 
image  input  and  recording.  A  larger  26"  RCA 
monitor  was  also  used  in  some  sites.  PC  cards  were 
developed  by  MPR  Teltech,  a  member  of  the  B.C.  Tel 
group.  The  cards  provide  JPEG-compatible  image 
compression,  high  quality  7khz  audio,  and  ISDN 
audio  and  data  communications. 

MPR  Teltech  also  developed  the  application  software. 
Three  major  features  are  provided:  image 
conferencing,  file  transfer  and  high  quality  audio. 

The  image  conferencing  facility  enables  two  or  more 
workstations  to  share  high  resolution  image 
information.  Images  may  be  captured  from  connected 
scarmers,  VCR's,  video  camera  and  laser  disc  players. 
All  participants  in  an  image  conference  are  able  to 
discuss  a  common  image  displayed  on  their  terminals. 
A  full  set  of  drawing  tools  are  provided;  as  one  person 
annotates,  the  image  is  updated  simultaneously  on 
the  other  terminals. 

High  speed  file  trar\sfers  can  be  simply  performed 
between  workstations.  Images  can  be  pre-shipped  to 
minimize  wait  times  for  large  image  files  during  a 
class.  An  image  not  pre-shipped  is  automatically 
trartsferred  when  referred  to  during  a  conference. 


Commcxjore  1950 
MuW-sync.  Monitor 


Note:     PC  601II  is  equipped  with  MPR  Teltech's  MI-100.  MI-200,  Ml-300,  MI-302. 
MI-700  cards  and  Ml-dOO  software 

Figure  2.    Multi-media  Distance  Learning  Workstation 
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There  are  two  types  of  audio  calls  available:  standard 
and  high  quality.  Standard  audio  calls  allow  users  to 
participate  in  calls  with  other  ISDN  and  non-ISDN 
telephones  as  well  as  to  the  other  distance  learning 
workstations.  High  quality  audio  calls  use  studio 
quality  microphones,  high  performance  speakers,  and 
a  digital  acoustic  echo  canceller  to  provide  a  hands 
free  Tkhz  audio  connection  among  workstations.  The 
high  quality  audio  significantly  improved  the 
effectiveness  of  the  audio  component  in  course 
delivery. 

The  communications  interface  was  provided  by  cards 
and  software  developed  by  MPR  Teltech.  The  MI-300 
ISDN  Audio  Data  Communication  card  is  a  terminal 
adapter  card  which  supports  both  audio  and  data 
interfaces  to  both  ISDN  Basic  Rate  lines  and  switched 
56kbps  data  lines.  These  cards  were  also  utilized  in 
the  multi-point  bridge,  another  PC  which  provides 
the  voice  and  data  bridging  over  ISDN  lines. 

6.  THE  COMMUNICATIONS  NETWORK 

The  ISDN  Distance  Education  Network  comprises 
four  Adult  Learning  Centres  in  the  Vancouver,  B.C. 
area,  plus  a  communications  bridge  which  links  them. 
(See  Figure  3).  ISDN  Basic  Rate  was  chosen  because  it 
supports  audio  and  image  conferencing,  and  because 
it  will  be  available  at  a  more  affordable  price  than  tlie 
emerging  broadband  technologies. 

Early  in  the  project  it  became  apparent  that  one 
cannot  just  "sell  ISDN".  Instead,  ISDN  is  just  one 
component  in  a  "package  of  capabilities"  which 
comprise  the  distance  education  application.  Several 


techn.ologies  and  several  functional  groups  had  to  be 
brought  together  to  make  the  project  viable. 

An  early  taste  of  reality  faced  the  project  when  it 
became  apparent  that  one  of  the  learning  centres  was 
out  of  reach  of  B.C.  Tel's  ISDN  switch.  Since  the 
instructors  taught  from  that  learrung  centre,  it  was 
necessary  to  incorporate  it  into  the  network.  The 
solution  was  to  use  switched  56kbps  data  lines 
extended  beyond  their  normal  reach  through  the  use 
of  intelligent  channel  banks. 

This  "special  assembly"  introduced  the  project  to  new 
challenges,  but  ones  which  are  representative  of  the 
networks  of  the  nineties: 

Additiortal  application  development  was 
required  to  support  switched  56kpbs  data  lines 
as  well  as  ISDN  lines. 

It  was  necessary  to  erisure  that  the  network 
supported  the  interworking  of  ISDN  and 
switched  56kpbs  data  lines. 
The  special  assembly  demanded  special  testing 
techniques  in  the  event  of  trouble  on  the  lines. 

7.  OUTCOMES 

The  final  project  report  "The  ISDN  Distance  Learning 
Trial"  prepared  by  D.  Black  and  L.  Harasim,  1992, 
reported  on  a  number  of  key  findings  for  project 
participants: 

A.  B.C.  Telephone  learned  more  about  the 
educational  market  for  ISDN  and  were  able  to  resolve 
technical  and  operational  problems. 


BRIDGE 
ISDN  LAB 


Figure  3.  Adult  Learning  Centre  Network 
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•  "ISDN  has  potential  in  this  marketplace.  From  a 
B.C.  Tel  perspective  we  have  a  better  feel  for  what 
kinds  of  benefits  and  problems  relate  to  the 
marketplace,  and  the  importance  of  geographic 
availability." 

•  "Defimtely  it  helped  us  sort  out  technical  and 
operational  issues  and  problems  in  our 
provisioning  and  maintenance  of  the  service, 
another  of  our  objectives." 

•  "It  also  confirmed  the  inter-operability  of  Switch  56 
and  ISDN,  an  important  finding  given  that  Switch 
56  will  be  a  necessary  component  in  the  ISDN 
network  for  some  time,  at  least  for  distance 
education  applications." 

Switch  56  is  a  technical  alteriutive,  and  in  the  short 
term  it  is  a  necessary  component  in  B.C.  and  Canada 
in  applications  such  as  this.  Right  now  Switch  56  is 
more  broadly  available  but  that  will  change  with  time. 
Switch  56  is  more  expensive  to  provide  and  buy,  and 
it  isn't  as  versatile  as  ISDN  capable  lines. 

B.  The  major  findings  of  the  trial  for  MPR  Teltech 
are: 

•  High  quality  audio  is  required.  Standard  audio 
connections  do  not  offer  an  adequate  level  of  sound 
quality  for  a  multiple  site  conference. 

•  The  26  inch  TV  morutors  should  be  used  for 
conferences  with  more  than  three  or  four 
participants  at  a  site. 

•  A  200  megabyte  hard  drive,  at  the  very  least,  is 
required  for  this  application;  an  erasable  optical 
drive,  capable  of  storing  600  megabytes  on  a  single 
optical  disk  is  preferable. 

•  The  graphics  tablet  is  not  acceptable  for  the 
teaching  of  mathematics  online. 

•  The  trial  "served  to  drive  home  the  point  that  a 
customer  needs  a  systems  integrator  to  look  after 
all  aspects  of  a  system  such  as  the  four  workstations 
and  conference  bridge  ...  A  customer  needs  to  refer 
any  and  all  troubles  to  a  single  point  of  contact. 
This  role  was  assumed  by  MPR  during  this  trial  but 
the  amount  and  type  of  support  had  probably  been 
underestimated  by  MPR."  {MPR,  Observations  on  the 
Multimedia  Distance  Learning  Workstation,  August, 
1992) 

C.  The  educational  partners,  OLA  and  VSB,  received 
valuable  feedback  from  students  and  instructors. 

Students  were  asked  to  rate  aspects  of  the  course:  the 
stability  and  effectiveness  of  the  learning  centre 
network;  the  degree  of  student  interaction  and  class 
participation;  and  other  course  related  issues,  on  a 
scale  of  1  to  5  (where  1  is  terrible  and  5  is  great),  and 


to  ct)mparo  the  online  course  to  face-to-face  courses 
they  had  taken. 

Due  to  changes  mid-semester  in  the  Math  class 
format,  student  information  was  collected  from  the 
"Western  Civilization"  class  only. 

The  course  completers  gave  the  ISDN  network  and 
the  multimedia  workstations  a  positive  evaluation.  As 
can  be  seen  in  Panel  1  of  Figure  4,  the  audio  quality 
was  the  aspect  of  the  system  most  likely  to  be  rated 
negatively,  while  the  video  quality  was  rated  as 
satisfactory  or  better  by  all  respondents.  The  negative 
evaluation  of  the  audio  quality  reflects  the  fact  that 
the  high  quality  audio  system  was  not  installed  until 
the  last  online  class. 
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Figure  4.  Student  Evaluation  of  the  Western  Civilization  Course 


Most  of  the  completers  felt  that  the  degree  of  student 
interaction  and  participation  was  satisfactory.  As  can 
be  seen  in  Panel  2  of  Figure  4,  most  rated  the  amount 
of  student  interaction  and  participation  as 
satisfactory,  and  all  said  that  their  opportunity  for 
personal  participation  in  the  ISDN  classes  was 
satisfactory  or  better. 

The  amount  of  interaction  and  participation  in  the 
ISDN  classes  compared  favourably  with  face-to-face 
classes  taken  by  the  students.  As  can  be  seen  in  Figure 
5,  almost  all  of  the  respondents  said  that  the  amount 
of  interaction  between  students,  the  amount  of 
student  participation,  and  the  opportunity  for 
personal  participation  was  the  same  as  or  better  than 
in  face-to-face  courses  they  had  taken. 
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Overall,  the  student  evaluation  of  the  ISDN  classes 
was  favourable,  as  can  be  seen  in  Figures  5  and  6. 
Almost  all  of  the  students  interviewed  said  that  the 
ISDN  course  was  the  same  as  or  better  than  other 
courses  they  had  taken,  that  they  would  recommend 
the  course  to  others,  and  that  they  would  take  another 
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Figure  5.  Student  Evaluation  of  the  Western  Civilization  Course 
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Teachers  who  used  the  system  reported  that: 

•  Class  preparation  time  increased. 

"To  set  up  a  slide  from  scratch  can  take  20  -  30 
minutes.  With  practice  it  became  15  minutes." 

"Scanning  images  took  about  30  minutes  to  process 
and  save.  With  practice  this  was  reduced  to  15  -  20 
minutes." 

"Copyright  was  a  real  issue  and  meant  that  much 
of  the  pictures,  diagrams  and  text  needed  to  be  re- 
produced by  hand." 

In  all,  the  Western  Civilization  teacher  found  the  on- 
line classes  the  same  or  better  than  instructing  face-to- 
face. 
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8.  THE  FUTURE 

In  Phase  2  (September  1992  -  January  1993)  the 
Western  Civilization  and  Math  courses  will  be 
repeated.  As  stated  in  the  final  project  report,  MPR 
Teltech  and  the  project  team  are  now  making  a 
number  of  changes  to  the  multimedia  workstations 
for  Phase  2  of  the  project 

•  a  light  pen  will  replace  the  graphics  tablet  as  the 
primary  input  device  for  the  instructor.  A  31  inch 
multi-sync  monitor  will  be  added  to  the 
instructor's  workstation,  (see  Figure  8) 
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Figure  7.  Teacher  Evaluation  of  Online  Course  Compared 
to  Other  Courses 


Figures.  Phase  2  Instructor  Workstation 

•  the  image  conferencing  application  will  be  revised 
to  maximize  use  of  the  screen  area  on  the  monitor; 
multiple,  scrollable  "whiteboards"  will  also  be 
available. 

•  a  wireless  microphone  will  be  used  by  the 
instructors.  One  microphone  will  be  used  to  pick 
up  audio  from  students  at  the  instruction  site;  this 
should  make  it  easier  for  remote  students  to  hear 
on-site  students,  and  should  facilitate  greater 
student  interaction  l>etween  sites. 

•  The  workstations  at  the  remote  sites  will  be 
installed  on  top  of  a  round  table  and  a  light  pen 
will  t>e  used  as  the  primary  input  device.  This  new 
configuration  should  allow  a  group  of  five 
students  to  interact  comfortably  with  the 
workstation,  (see  Figure  9). 

As  we  look  further  into  the  future,  this  project  has 
demonstrated  that  the  capabilities  of  ISDN  combined 
with  the  capabilities  of  multi-media  technology  will 
provide  new  valuable  tools  for  distance  educators. 
Research  must  continue  to  explore  instructional 
design  issues  around  combinations  of  media,  student 
groupings,  and  types  of  interaction. 


ERLC 


951 


9.  CONCLUSION 
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In  the  1990's,  we  are  moving  into  a  new  era  of 
communications.  The  convergence  of 
telecommunications  with  information  technology  has 
enabled  applications  barely  dreamed  of  as  little  as  five 
years  ago.  These  technologies  offer  powerful  new 
capabilities  in  support  of  applications  such  as  distance 
education. 

Yet,  this  new  world  also  brings  new  complexity.  With 
intelligence  in  both  the  network  and  the  personal 
computer,  and  with  these  technologies  being  adopted 
in  new  fields,  a  successful  undertaking  demands  a 
new  way  of  thinking  and  working  together. 
Pamerships  aie  mandatory.  Sharing  of  knowledge 
and  experience  is  critical.  The  application  becomes 
part  of  the  network,  and  vice  versa.  Network 
providers,  equipment  vendors  and  application 
developers  must  work  together  in  support  of  the  user 
of  the  application. 

The  ISDN  Distance  Education  project,  a  collaboration 
of  several  British  Columbia  companies  and 
educational  institutions,  is  an  example  of  this  new 
reality. 
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MULTI-CULTURAL  ISSUES  IN  THE  DELIVERY  OF  DISTANCE 
EDUCATION 


By  Barry  Willis 
Statewide  Director  of  Distance  Education 
University  of  Alaska  System 
Anchorage,  Alaska  USA 


ABSTRACT 

By  any  measure,  teaching  at  a  distance  is  challenging.  These 
challenges  increase  exponentially  when  instruction  is  delivered  to 
a  multi-cultural  audience.  To  increase  instructional  effectiveness, 
distance  educators  must  gain  an  understanding  of  the  unique 
problems  and  opportunities  facing  the  multi-cultural  learner. 
Towards  this  end,  this  paper  explores  a  number  of  strategies  that 
can  increase  distant  faculty  effectiveness  in  a  multi-cultural 
setting. 


Without  exception,  effective  distance 
education  programs  begin  with  careful 
planning  and  an  understanding  of  course 
requirements  and  student  needs  and  multi- 
cultural characteristics.  Appropriate 
technology  can  only  be  selected  once  these 
elements  are  u-*  .""erstood  in  detail. 

There  is  nothing  magical  about  effective 
distance  education  programs.  They  don't  just 
happen,  they  are  planned  with  an  attention  to 
detail  often  exceeding  that  required  in 
traditional  face-to-face  teaching. 

Before  faculty  and  course  developers  can 
adequately  meet  the  diverse  needs  of  multi- 
cultural learners,  they  need  to  thoroughly 
understand  what  makes  distance-delivered 
instruction  different  from  face-to-face  teaching. 

DISTANCE  IS  DIFFERENT 

Whether  they  realize  it  or  not,  effective 
classroom  teachers  rely  on  a  number  of  visual 
and  unobtrusive  cues  and  clues  from  their 
students.  A  quick  glance,  for  example,  reveals 
who  is  attentively  taking  notes,  pondering  a 
difficult  concept,  or  enthusiastically  preparing 
to  make  a  comment.  The  student  who  is 
frustrated,  confused,  tired,  or  bored  is  equally 
evident.  The  attentive  teacher  consciously  and 
subconsciously  receives  and  analyzes  these 
visual  cues.  As  a  result,  the  delivery  of 
information,  and  often  the  course  content  itself, 


is  adapted  to  meet  the  unique  characteristics 
and  needs  of  the  class  during  any  particular 
lesson  (1). 

The  student  coming  to  class  with 
organized  class  notes,  a  well-used  text,  and 
obvious  enthusiasm  reveals  something  quite 
different  from  the  withdrawn  student  arriving 
without  class  materials  or  a  receptive  attitude. 
Again,  alert  face-to-face  teachers  factor  these 
unobtrusive  cues  into  their  class  planning  and 
delivery. 

A  traditional  classroom  setting  offers  the 
teacher  and  students  many  opportunities  for 
interaction  outside  of  class.  Maybe  they  talk 
between  classes,  meet  on  a  class  assignment 
over  lunch,  or  have  mutual  interests.  Just 
living  in  the  same  community  provides  a 
common  frame  of  reference  that  leads  to 
understanding  and  familiarity. 

Finally,  face-to-face  interaction  takes 
place  without  any  technological  linkage. 
Communication  is  free  fiowing  and 
spontaneous,  without  the  need  to  manipulate 
switches,  ignore  static,  look  into  a  camera,  or 
rely  on  a  piece  of  technical  equipment  linking 
teacher  and  students  for  purposes  of 
communication  and  feedback. 

In  contrast,  distance  teachers  have  few,  if 
any,  visual  cues.  Even  the  visual  cues  that  do 
exist  are  filtered  through  technological  devices 
such  as  video  monitors.  The  effortless  flow  of  a 
stimulating  teacher-class  conversation  can  feel 
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contrived  when  spontaneity  is  altered  by 
technical  requirements  and  distance. 

Without  the  use  of  a  real-time  visual 
medium  such  as  television,  the  teacher  receives 
no  visual  information  from  the  distar  *  sites. 
The  teacher  never  really  knows  if.  for  example, 
students  are  asleep,  talking  among  themselves, 
or  even  in  the  room.  Separation  by  distance 
can  also  affect  the  general  rapport  of  the  class. 
Living  in  different  communities,  geographic 
regions,  or  even  states  deprives  the  teacher 
and  students  of  a  common  community  link. 

Until  the  faculty  member  becomes 
familiar  with  the  delivery  technologies  being 
used,  there  is  vague  discomfort  that  the 
instructional  message  is  not  coming  across  as 
intended,  or  that  the  technology  is  reducing  the 
effectiveness  of  the  course  for  teacher  and 
students  alike. 

Distance  education  is  challenging  under 
any  circumstance.  When  combined  with  the 
challenges  of  multi-cultural  teaching  and 
learning,  however,  it  can  be  an  especially 
daunting  task.  Still,  much  of  what  we  know 
about  distant  teaching  in  general  can  be 
applied,  with  some  modification,  to  the  multi- 
cultural classroom.  When  this  is  done  with 
sensitivity  and  compassion  the  end  result  can 
be  effective  and  rewarding. 

Over  the  past  several  years,  research 
exploring  effective  distance  teaching  strategies 
as  well  as  student  attitudes  towards  the  use  of 
distance  delivery  methods  in  a  multi-cultural 
settings  has  resulted  in  some  fairly  consistent 
findings.  These  findings  are  worth  considering 
when  planning  and  implementing  distance 
education  programs  for  the  multi-cultural 
learner. 

Select  Contextually  Relevant  Examples 

Instruction  is  presented  through  the  use 
of  content  examples.  These  content  examples 
must  be  relevant  to  the  intended  audience. 
This  is  often  difficult  for  teachers  who  have 
little  background  and  experience  with  the 
multi-cultural  learners  they'll  be  teaching. 

Instructors  tend  to  teach  using  the  same 
examples  that  were  used  when  they  received 
their  content  area  training.  For  distance 
learning  to  be  effective,  however.  instrur*ors 
must  discover  examples  that  are  relevant  to 
their  multi-cultural  distant  learners.  A  related 
strategy  is  to  encourage  students  to  find  or 
develop  culturally  relevant  examples 
illustrating  the  content  points  made  in  the 
course. 


Understand  Urban  &  Rural  Differences 
Urban  students  often  have  similar 
backgrounds  and  a  common  frame  of  reference. 
This  enables  the  instructor  to  use  "mass  media" 
instructional  approaches  and  technologies  such 
as  prepackaged  telecourses  that  capitalize  on 
this  common  background.  In  contrast,  rural 
learners  often  have  culturally  diverse 
backgrounds  and  limited  shared  experiences. 
Meeting  the  needs  of  these  students  typically 
requires  a  more  targeted  instructional  and 
technological  approach  that  enables  the 
instructor  to  individualize  distance  teaching 
strategies  to  meet  specific  needs. 

Family  Support  Is  Critical 

Distant  students,  especially  in  multi- 
cultural settings,  often  balance  many 
responsibilities,  including  employment  and 
raising  children.  Often  their  involvement  in 
distance  learning  is  unknown  to  tnose  they 
work  with  locally,  and  goes  unnoticed  at  home. 
Student  performance  is  enhanced  if  learners 
set  time  aside  for  their  instructional  activities 
and  if  they  receive  family  support  in  their 
academic  endeavors. 

Create  Suitable  Learning  Environments 

Distance  learning  is  enhanced  when  local 
facilities  are  available  for  class  and  study. 
These  facilities  should  include  adequate 
learning  resources  (voice,  video,  and  data)  and 
a  communal  learning  environment. 

Provide  Timely  Feedback 

Timely  and  informative  feedback  is 
essential.  It  is  critical  for  teachers  to  respond 
to  students'  questions,  assignments,  and 
concerns  in  a  personalized  and  pleasant 
manner,  using  appropriate  technology  such  as 
fax,  phone,  or  computer.  Informative 
comments  that  elaborate  on  individual 
performance  and  relate  content  to  the  student  s 
cultural  context  are  especially  helpful. 

Promote  Student-Student  Interaction 
Students  in  multi-cultural  learning 
environments  often  learn  most  effectively 
when  they  have  the  opportunity  to  interact 
with  other  students  with  shared  and  diverse 
backgrounds.  Interaction  among  students 
typically  leads  to  group  problem  solving  and 
should  be  encouraged.  When  students  reside  in 
different  rural  settings,  appropriate  interactive 
technology  such  as  electronic  mail  should  be 
provided  to  encourage  small  group  and 


954 


individual  communication.  Consider 
assignments  in  which  students  from  different 
cultural  backgrounds  work  together  and  then 
report  back  or  present  lo  the  class  as  a  whole. 

If  multiple  students  reside  in  the  same 
community,  every  effort  should  be  made  to 
have  them  participate  as  a  class  as  often  as 
possible.  This  group  interaction  is  critical,  even 
if  available  technology  permits  individual 
participation  from  home. 

Enhance  Student  Motivation 

High  student  motivation  is  required  to 
complete  distant  courses  because  the  day-to- 
day contact  with  teachers  and  other  students  is 
typically  lacking.  Instructors  can  help  to 
motivate  students  by  providing  consistent  and 
timely  feedback,  encouraging  discussion  among 
students,  being  well  prepared  for  class,  and  by 
encouraging  and  reinforcing  effective  student 
study  habits. 

Foster  Face-To-Face  Contact 

Distance  delivery  is  no  replacement  for 
in-person  contact.  If  possible,  teach  from 
distant  sites  early  in  the  course  and  meet 
individually  with  students.  If  this  is 
impossible,  arrange  to  meet  with  students 
when  other  business  brings  them  to  your 
community  or  vice  versa. 

Provide  On-Site  Facilitation 

An  on-site  facilitator  who  shares  the 
same  cultural  background  as  the  distant 
learners  can  be  an  effective  bridge  linking 
teacher  and  students.  While  a  facilitator  with 
content  expertise  is  especially  valuable,  even 
non-content  facilitation  can  help  the  instructor 
gain  a  better  understanding  of  the  students  and 
develop  more  responsive  instruction.  This  is 
especially  critical  when  urban  instructors  from 
a  different  cultural  background  teach  rural 
students. 

Reduce  Attrition 

Student  attrition  is  typically  higher  in 
distance-delivered  courses  than  in  on-site 
instruction.  This  can  result  from  various 
factors,  including  limited  student  advising  and 
counseling,  poor  family  support,  inadequate 
feedback,  late  return  of  assignments,  and  lack 
of  personalized  teacher-student  and  student- 
student  interaction.  The  best  way  to  reduce 
attrition  is  to  treat  each  student  as  an 
individual,  communicate  with  them  often,  and 
assist  in  establishing  local  or  regional  student 
support  networks. 


Help  Students  Keep  Up 

Unclear  performance  expectations  and  a 
failure  to  Keep  up  with  assignments  early  in  a 
course  are  primary  causes  of  student  attrition. 
Providing  adequate  time  to  complete 
assignments  and  making  performance 
standards  explicit,  especially  early  in  a  course, 
will  discourage  students  from  falling  behind. 

Put  Time  Into  Course  Adaptation 

Even  a  course  taught  often  in  a  traditional 
format  will  typically  require  significant 
adaptation  for  delivery  at  a  distance.  The  same 
is  true  for  newly  developed  courses  and  is 
especially  apparent  when  the  course  will  be 
delivered  to  a  multi-cultural  audience. 

Provide  Advising  And  Counseling 
As  with  traditionally  delivered 
instruction,  advising  and  counseling  is  critical 
for  the  distant  learner.  The  distances  involved 
and  the  lack  of  common  experiences  among 
counselors  and  students  makes  the  task  of 
-providing  effective  advising  and  counseling 
even  more  challenging.  When  possible, 
counselors  should  share  a  common  cultural 
background  with  the  students  they  will  be 
advising. 

To  enhance  advising  and  counseling  at  a 
distance,  consider  using  a  toll-free  phone 
number  before,  during,  and  after  the  course 
has  been  completed. 

Be  Sensitive  To  Hearing  Problems 
Distance  learning  is  often  critically 
dependent  on  a  student's  hearing  ability. 
Unfortunately,  hearing  problems  typically  go 
undiagnosed.  Occasionally,  both  in  and  outside 
of  class,  ask  students  if  they  can  hear  clearly 
and  make  arrangements  for  hearing  tests 
where  potential  difficulties  exist  (2). 

Deal  Directly  With  Technical  Problems 

Regardless  of  the  cultural  background  of 
the  student's  and  the  technology  being  used, 
technical  problems  will  occur.  Discuss  potentii\l 
problems  and  solutions  with  students  prior  to 
the  start  of  class.  Focus  on  joint  problem 
solving,  not  placing  blame  for  the  occasional 
technical  difficulty. 

Provide  hands-On  Training  For  Faculty 

In-service  training  for  faculty  on  the 
technical  equipment  used  in  the  course 
(audioconferencing.  television,  computing,  etc.) 
is  essential.  This  training  should  be  practical  in 
nature  and  include  hands-on  experiences  (3). 
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In  addition,  it  is  important  for  faculty  to 
understand  the  roles  being  played  by  other 
team  members,  such  as  control  room  personnel 
(directors,  camera  operators)  and  support 
service  staff  (materials  duplication  and 
distribution  personnel).. 

Understand  Communication  Differences 
Be  sensitive  to  different  communication 
styles  and  varied  cultural  backgrounds. 
Remember,  for  example,  that  students  may 
have  different  language  skills  and  that  humor 
is  culturally  specific  and  won't  translate 
equally  well  to  all  students. 

Increase  Cultural  Sensitivity 

Distance  faculty  must  be  trained  to 
understand  and  appreciate  the  diverse 
backgrounds  and  needs  of  multi-cultural 
learners.  Counselors  and  peers  who  share  the 
cultural  backgrounds  of  the  target  audience  can 
provide  insights,  as  can  representatives  of  the 
target  audience  itself. 
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In  Summary 


There  is  no  denying  that  effective 
distance  education  in  a  multi-cultural  setting  is 
challenging  to  both  faculty  and  students.  It 
presents  obstacles  to  overcome  and  logistical 
concerns  to  address.  Still,  many  feel  the 
opportunities  of  ered  by  distance  education 
outweigh  the  obstacles.  In  fact,  many 
instructors  feel  that  the  experience  of  teaching 
at  a  distance  improves  their  overall  teaching 
ability  and  cultural  sensitivity. 
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ACADEMIC  INTERNETWORKING  IN  MEXICO 
The  world  at  the  reach  of  a  keyboard 


Mario  M.  Arreola-Santander 
Consorcio  Red  UNo 
Mexico  City,  Mexico 


ABSTRACT 


This  paper  presents  the  development  of  the  Mexican  Academic  Internet, 
as  a  result  of   the   growing  telecomunications  inf raestructure  of  the 


country.  Government 
technology. 


support      and      converging  telecommunications 


BACKGROUND 


Before  1985  the  data  communications 
infrastructure  in  Mexico  consisted 
mainly  of  switched  telephone  or  leased 
lines,  and  TELEPAC  an  X.25  packet  switch 
public  data  transport  network  providing 
speeds  suposedly  up  to  9600  bps.  The 
domestic  Morelos  Satellite  System  (MSS) 
launched  in  mid  '85  provided  Ku  &  C  band 
capability  giving  way  for  satellite 
based  data  networks  at  speeds  tipically 
of  19200,  64000  &  128  Kbps-  It  was  not 
until  1990  That  TELMEX,  the  monopoly 
phone  company  began  offering  digital 
links  up  to  El  speeds  via  its  overlay 
digital  network  mainly  in  Mexico  City 
and  Monterrey,  later  Guadalajara  and 
other  cities  were  included. 


iTESM  network 


de  Estudios 
(ITESM),  a 
institution 


The  Instituto  Tecnologico  y 
Superiores  de  Monterrey 
succesful  private  academic 
based  in  Monterrey  was  founded  by  Grupo 
Visa  one  of  the  leading  Industrial 
groups  of  Mexico,  The  ITESM  System  has 
an  operating  budget  of  $319,2  MDD,  with 
57000  students,  4000  CPUs  including 
Mainframes,  Workstations  and  PCs,  and  26 
campuses  spreaded  all  over  the  country, 
A  Morelos  Satellite  based  network  was 
the  ideal  solution  to  its  communication 
needs. 

The  ITESM  began  communications  tests  in 
1986  with  SCPC  technology  at  64  Kbps 
using  1,8  m  antennas.  By  1987  they  had  9 
nodes  up  and  running  and  by  1990  the 
full  26  bridge  based  Campuses  were 
interconnected  over  the  MSS,  The 
System's  Hub  antenna  is  located  at  the 
Estado  de  Mexico  Campus,  As  for  the  land 
based  communications  they  leased  from 
TELMEX  an  El  link  between  Estado  de 
Mexico  and  Monterrey  and  a  56  Kbps 
dedicated  line  between  Monterrey  and  ANS 
at  Houston  Texas  were  they  connect  to 
the  Internet,  A  second  link  to  the 
Internet  goes  from  Estado  de  Mexico 
Campus    via    satellite    to    the  National 
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Science  Fundation  in  Boulder  Colorado  at 
64  Kbps,  assuring  in  this  way  alternate 
paths , 

The  communications  protocol  of  choice  is 
TCP /IP,  The  current  aplicat ions  of f ered 
are  the  tipical  E-mail,  Remote  Terminal, 
and  File  Transfers,  plus  education  via 
Satellite:  a  voice  and  image  application 
named  "Sistema  de  Interaccion  Remota"  in 
effect  since  1991,  it  is  based  on 
Spectrum  Saver  CLI  Full  Motion 
technology. 


UNAM  network 

The  Universidad  Nacional  Autonoma  de 
Mexico  founded  in  1551  as  the  Royal  and 
Pontifical  University  of  Mexico, 
nowadays  with  a  population  of  350,000 
students,  is  the  largest  and  oldest  in 
the  continent.  At  the  end  of  1989  an 
ambicious  project  was  set  up  to 
modernize  the  University's  voice  and 
data  communications  infrastructure  to  be 
completed  in  36  months - 

At  the  end  of  1991,  together  with  the 
instalation  of  what  would  be  the  first 
supercomputer  in  Latin  America  a  CRAY 
YMP,  the  Mexico  City  Campus  LAN  began 
switching  from  a  coaxial  cable  based 
Bridged  Network  to  a  Fiber  Optic  based 
Multiprotocol  Routed  Network  with  an 
FDDI  backbone  between  the  three  main 
nodes:  DGSCA  the  Cray  site  at  the 
Academic  Computing  Center;  ASTROS,  at 
the  Astronomy  Institute  where  the  link 
to  the  NSF  via  satellite  was  set  up  few 
years  before,  and  IIMAS  the  Institute 
for  Applied  Mathematics  and  Systems,  The 
infrastructure  has  an  instaled  capacity 
to  handle  110  LANs,  Actually  it 
interconnects  1400  computers  within  the 
UNAM, 

The  Fiber  Optic  cables  run  a  distance  of 
62.5  Km,  In  each  cable  there  are  8 
fibers  giving  a  total  distance  of  500  Km 
of  operational  Fiber, 
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In  the  Metropolitan  Area  Network  there 
are  seven  UNAN  InsiMlations  linked  to 
the  Ciudad  Universitaria  campus  at  the 
south  of  Mexico  City.  Four  of  them  via 
microwave  links  with  speeds  ranging  from 
2  to  10  Mbps  and  three  other  via  Telmex 
El  links. 

There  are  several  academic  and  research 
institutions  connected  via  serial  links 
to  UNAM  network,  as  it  is  the  Colegio  de 
Mexico  Instituto  Mexicano  del  Petroleo 
and  others. 

In  its  Wide  Area  Network  there  are  12 
Satellite  Earth  Stations  using  FDMA,  all 
over  the  country  providing  connectivity 
to  other  UNAM  locations  as  well  as  to 
other  academic  networks  as  MEXNET  via 
ITESM,  RUTyC  via  U.  de  Guanajuato  and 
SESIC,  and  the  link  to  NSF. 

Connectivity  to  other  Academic  networks: 
To  NSF-net  via  satellite  link  to  NCAR  at 
Boulder  CO. ,  also  via  CICESE  Ensenada- 
SDSU  San  Diego,  and  via  ITESM  Monterrey- 
ANS  Houston  TX. 

This  network  provides  for  remote  access 
via  plain  old  telephone  asynchronous 
serial  lines  through  a  bank  of  modems 
connected  to  a  communications  server. 


RED  UNIVERSITARIA  DE  TELEINFORMATICA  Y 
COMPUTO  (RUTyC) 

The  Ministry  of  Education's 

Undersecretariat  for  Higher  Education 
and  Scientific  Research  (SEP-SESIC)  put 
forward  a  project  to  build  a  satellite 
based  network  with  the  State 
Universities . 

It  began  in  1991  with  a  point  to  point 
SCPC  star  shaped  pilot  network  with  five 
nodes:  U.  de  Guanajuato  (Salamanca),  U. 
de  Colima  (Colima),  U.  de  Chiapas 
(Tuxtla  Gz.),  U.  de  Tabasco 
(Villahermosa) ,  U.  de  Nuevo  Leon 
(Monterrey)  and  SESIC  (Mexico  City).  The 
Network  'Control  Center  was  located  at 
Salamanca,  mainly  because  of  its 
geographical  location  at  the  center  of 
the  country  as  well  as  its  potential  for 
qualified  human  resources. 

For  the  complete  network,  a  study  done 
by  SESIC 's  Advif^rs  revealed  the 
benefits  of  using  a  Ku  band,  TDMA,  VSAT 
technology,  leaning  on  the  X.25  service 
provided  by  Telecomm' s  operated  Morelos 
Satellite  System.  For  this  second  phase 
of     the     project,      ownership     of  the 


satellite  communications  equipment, 
savings  in  monthly  fees  and  not  having 
to  pay  for  ^an  expensive  Hub  antenna 
where  key  factors,  offseting  the  may  be 
slow  speed  of  the  X.25  transmission.  The 
protocol  of  choice  was  TCP/IP  over  X.25 
for  the  WAN. 

A  third  phase  may  include  terrestrial  El 
links  between  four  to  five  main 
computing  centers  that  will  act  as 
feeder  nodes  for  nearby  institutions, 
provide  redundant  data  paths  and  benefit 
from  their  routers  infrastructure. 

A  fourth  phase,  or  when  traffic  demanded 
it ,  may  include  a  Hub  antenna  and  a 
speed  upgrade  to  64  Kbps  using  a 
different  transmission  scheme.  This  will 
require  upgrading  the  satellite  earth 
equipment,  provision  taken  before  it  was 
purchased  therefore  included  in  the 
specs  to  the  supplier. 

From  a  total  of  32  Universities,  16  of 
them  had  their  system  up  and  running  by 
early  December  1992, 


MEXnet 

MEXnet  is  a  non  profit  entity, 
incorporated  in  1992.  Its  mission  is  to 
provide  to  the  Mexican  Academic  and 
Scientific  community  with  an  electronic 
communications  network  to  foster 
research  and  technology  development  in 
the  country. 

Its  22  members  as  of  Dec.  1992  are 
composed  of  7  private  institutions: 
ITESM,  ITESO,  ITAM,  LANIA,  UDLA,  UDEM  & 
Inst,  de  Ecologia. 

15  public  institutions:  U.  de 
Guadalajara,  IPN,  CIQA,  Col.  de 
Po  sgraduado  s ,  U .  de  Guana  j  uato ,  IT 
Mexicali,  U.A.  de  Coahuila  and  U. 
Veracruzana,  U.A.  de  Puebla,  INAOE,  U. 
Antonio  Narro  Coah.,  CINVESTAV,  U.  A.  de 
Guadalajara,  UNIVA,  IT  Veracruz.  This 
means  some  700  000  potencial  users. 

Its  infrastructure  is  mainly  terrestrial 
based  on  leased  lines  at  speeds  going 
from  9600  to  64  Kbps,  for  data  only.  A 
Multiprotocol  Routed  network,  its  NIC 
will  be  located  for  the  first  year  at 
the  ITESM. 

In  Mexico  it  has  links  to  UNAM,  RUTyC, 
ITESM  and  CONACyT.  To  the  US  with 
CERFnet,  NSFnet  and  NCAR. 
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Among  its  goals  there  is  to  provide 
connectivity  to  interested  private 
enterprises  for  non  comercial  purposes, 
the  connexion  fee  is  US$7,500  a  year. 
The  physical  link  set  up  costs  to  the 
nearest  node  have  to  be  covered  by  the 
new  user.  The  minimum  link  speed  is  9600 
bps.  A  new  member  or  affiliate  must 
provide  an  aditional  communications  port 
at  no  cost,  to  wich  another  member  or 
affiliate  could  connect.  There  are  other 
restrictions  and  recomendations 

regarding  protocols,  node  operation  time 
etcetera. 

All  enquires  should  be  addressed  to  the 
Network  Information  Center  at; 

Centro  de  Informacion  de  MEXnet  (CIM) 
Departamento     de     Telecomunicaciones  y 
Redes 

ITESM  Campus  Monterrey 
Sucursal  de  Correos  "J" 
Monterrey,  N.L. 
Mexico,   CP.  64849 
Tel;    (83)  58-2000 
FAX;   (83)  58-8931 


CONACyT  network 

CONACyT,  the  National  Council  for 
Science  and  Technology  has  coordinated 
since  1989  a  series  of  meetings  among 
the  academic  community  to  set  up  a 
country  wide  network,  in  wich  at  some 
point  in  time  all  institutions  will 
interconnect . 

Its  effort  is  begining  to  materialize 
late  in  1992  in  its  new  building  in 
Mexico  City  were  the  Hub  antenna  was 
placed. 

It  is  planed  that  the  router  based 
network  will  start  with  18  nodes;  seven 
in  Mexico  City  to  be  connected  via  radio 
modems  at  19200  bps;  SPP-INEGI,  CECODES, 
Inst.  de  Ecologia,  INFOTEC,  SECIL, 
CINVESTAV,  SPP  and  twelve  remote  nodes 
via  SCPC  satellite  links;  CICY  in 
Yucatan,  CICESE  in  Ensenada  B.C.,  CIMAT 
in  Guanajuato,  CIB  in  Baja  California 
Sur,  CIES  in  Chiapas,  CIATEQ  in 
Queretaro,  IMEC  in  San  Luis  Potosi,  CIQA 
in  Saltillo,  CIATEJ  in  Guadalajara, 
CIATEG  in  Guanajuato  and  SPP-INEGI  in 
Aguascalientes . 

At  some  nodes  a  connexion  to  other 
networks  is  inminent;  CINVESTAV-MEXnet , 
CIQA-MEXnet ,  CICESE-MEXnet ,  and  Via 
MEXnet  to  RUTyC,  UNAM,  and  to  the 
Internet. 


SATEX  network 

This  network  was  promoted  by  the 
Instituto  Mexicano  de  Comunicaciones 
( IMC ) ,  for         the         purpose  of 

interconnecting  mexican  research 
institutions  that  participate  in  space 
research  activities. 

The  first  two  nodes  set  up  in  1989  were 
the  CICESE  in  Ensenada  and  UNAM's 
Engineering  Institute  in  Mexico  City. 

The  Hub  antenna  is  located  at  the  IMC 
facilities  in  Mexico  City. 

The  technology  used  is  satellite  based 
FDMA/SCPC  at  64  Kbps,  offering  data  and 
voice  services. 

The  other  four  locations  to  be  inr^talled 
will  be  the  IPN  in  Mexico  City,  HE  in 
Cuernavaca,   INAOE  and  UAP  in  Puebia. 

As  it  can  be  noticed  this  network  can 
interconnect  to  all  the  others  in  one 
node  or  another,  eventually  reaching  the 
Internet. 


INTERNET 

Along  this  paper  it  is  mentioned  that 
most  networks  reach  the  Internet.  For 
those  who  are  not  familiar  with  it,  the 
Internet  was  sponsored  by  the  U.S. 
Department  of  Defense  and  the  National 
Science  Fundation.  Actually  it  consists 
of  more  than  5,000  networks  across  35 
countries  servicing  more  than  3  million 
users.  It  is  based  on  the  TCP/IP 
protocol  suite,  defined  as  the  de  facto 
standard  for  interoperability.  Here  the 
importance  of  becoming  a  part  of  it. 


CONCLUSION 

The  convergence  of  telecommunication 
technologies  has  been  particularly 
beneficial  to  the  academic  community  in 
Mexico.  After  years  of  isolation,  in  a 
record  time  of  3  to  5  years  almost  all 
important  academic  institutions  of  the 
country  are      or      will      soon  be 

interconnected,  literally  bringing  a 
potencial  of  hundreths  of  thousands  of 
students,  teachers  and  researchers  to 
the  Information  Technologies  era.  This  I 
see  as  opening  gateways  to  the  rest  of 
the  world's  knowledge.  Let  us  hope  we 
learn  to  use  it  for  good. 


What  could  be  the  social  implications  of 
this  internetworking?.  Besides  the 
chance  of  improving  the  conununication 
and  learning  processes  eunong  the  users, 
I  am  not  sure  yet  in  how  many  ways,  if 
there  are  any,  and  in  how  long,  this 
spill  of  technology  and  information 
could  help  toward  speeding  up  the 
developing  process  of  the  different 
localities  involved,  further  improving 
the  quality  of  life,  thus  preventing 
people  to  migrate  to  biger  Cities  in 
search  of  better  schools  and  better 
jobs.  In  this  sense  it  will  be  much 
healthier  to  live  in  the  countryside 
than  contribute  to  the  pollution  of  the 
main  Cities. 

SOURCES  OF  INFORMATION 

This  paper  was  written  based  on  first 
hand  information  by  iterviews  to  the 
network  managers,  network  coordinators, 
or  responsables,  and  documents  handed 
out  by  these  persons. 
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The  HI-NEST  Model:  An  International  Computer  Network  for  Support  of  Program  Implementation 


D  B.  Young,  M  Gullickson-Morfitt,  and  J.  H.  Southworth 
Curriculum  Research  and  Development  Group 
University  of  Hawaii 
Honolulu,  Hawaii,  USA 


1.  ABSTRACT 

The  Hawaii  Network  for  Education  in  Science  and  Technology  (HI-NEST)  is  an  international  computer  network 
designed  to  support  the  implementation  and  use  of  the  Foundational  Approaches  in  Science  Teaching  (FAST) 
program.  FAST  is  an  exemplary  middle-school  science  program  developed  by  the  Curriculum  Research  and 
Development  Group  (CRDG)  of  the  University  of  Hawaii. 

HI-NEST  provides  a  new  and  potentially  powerful  tool  to  assist  teachers  in  implementing  the  program  more 
effectively  in  their  classrooms  by  providing  continuing  follow-up  services  as  they  struggle  with  adapting  to  new 
teaching  strategies. 


2.  BACKGROWJD 

2.1  DEVELOPMENT  OF  MULTIMEDIA  COMPUTER- 
BASED  TELECOMMUNICATIONS 

Previous  papers  (1)  have  reported  on  our  work  in  exploring 
and  developing  integrated  multimedia  telecommunications 
for  educational  applications.  Early  efforts  by  Southworth 
tested  the  communication  capabilities  of  PEACES  AT  for 
educational  conferencing,  coupling  conferencing  with 
electronic  computer  mail  for  asynchronous  communi- 
cations, and  establishing  the  Hawaii  Global  TELEclass 
Project  using  integrated  videophones  and  elecuronic  mail  to 
enrich  foreign  language  classes.  These  laid  the  groundwork 
for  later  explorations  of  the  use  of  facsimile  and  video  slow 
scan  images.  Project  MENTOR  (2)  successfully 
demonstrated  the  capability  for  educators  in  the  marine 
sciences  to  communicate  with  one  another  in  the  United 
Slates  and  overseas.  MENTOR,  funded  by  the  National 
Science  Foundation  under  its  Information  Dissemination  for 
Science  Education  program,  was  one  of  the  first 
telecommunications  efforts  (in  1980-81).  It  was  based  on  a 
secondary  marine  science  program  developed  by  the 
Curriculum  Research  &  Development  Group  (CRDG)  of  the 
University  of  Hawaii. 

Building  on  these  pioneering  expcrierces,  CRDG  in  1988 
began  a  joint  project  with  the  New  Jersey  Institute  of 
Technology  (NJIT)  called  the  International  Network  for 
Education  in  Science  and  Technology  (NEST).  The 
emergence  of  applications  software  and  inexpensive 
hardware  suddenly  made  computer  networking  affordable  on 
a  large  scale  for  individual  schools.  Funded  by  the  Hitachi 
Foundation,  NEST  was  designed  to  develop  cross-cultural 
and  environmental  awareness  by  linking  schools  in  Hawaii, 
New  Jersey,  North  Carolina,  Maine,  Minnesota,  California, 
Singapore,  Hungary,  and  Japan.  In  these  locations  students 
of  middle-school  age  were  using  the  Foundational 
Approaches  in  Science  Teaching  (FAST)  program 
developed  by  the  CRDG.  Students  involved  in  the  pilot 
project  communicated  with  one  another  via  the  Electronic 
Information  Exchange  System  (EIES)  using  computer 
facilities  at  NJIT.  Students  shared  data  they  collected  on 
environmental  topics  such  as  weather  patterns,  acid  rain,  soil 
analysis,  o/.one  depletion,  and  similar  topics.  Data 
collection  was  coordinated  by  the  Hawaii  site;  EIES 
technical  assistance  was  provided  by  NJIT. 

2.1.1  EIES 

Since  the  early  197()s  scientists  and  engineers  have  used 
wide-area  telecommunications  as  one  method  of 
communicating  with  each  other.  ElESl,  a  siatc-of-thc-an 
computerized  conferencing  system  based  at  the  NJIT  was 


developed  under  National  Science  Foundation  sponsorship 
in  the  late  1970s.  Its  advantages  include  involvement  at  the 
site,  time,  and  pace  ot  the  participants'  choice,  a  variety  of 
experts  as  resources,  interaction  with  peers  and  experts,  a 
written  transcript  of  the  proceedings,  and  minimal  costs 
compared  with  telephone,  mail,  and  travel.  By  using  this 
network  students  expand  their  experiences  beyond,  but  not 
excluding,  textbooks  and  local  activities  to  develop 
strategies  that  will  help  develop  a  worid  view.  With  the 
computer  used  to  store  and  organize  their  communications, 
students  are  able  to  cany  out  a  variety  of  projects  despite  the 
fact  the  they  are  located  in  different  states  and/or  countries. 
In  1991  a  new  system  with  enhanced  features  called  EIES2 
replaced  EIESl. 

There  are  four  main  communications  capabilities  or 
structures  within  the  EIES2  system  to  replicate  existing 
forms  of  communications.  Figure  1  displays  how  traditional 
means  of  communications  are  replaced  by  EIES2 
communication  features  (3). 


EIES  2  Structures  and  features 
Messages 


Conferences 


Activities 
Notifications 


Replaces 

Letters 

Telephone 

Conferences/meetings 

Conferences/meetings 

Sending  or  drafts  or 
preprints 

Necessity  for  co- 
authors to  be 
CO -located 

Newsletters 

Journals  and  abstracts 

Questionnaires 
Remote  assignments 

Receipt  of  message 


HGURE  1.  COMMUNICATIONS  FEATURES  OF  EIES2 

These  features  allow  participants  to  address  messages  to  one 
individual,  several  individuals,  a  conference  or  a  group.  The 
messages  may  be  signed  or  anonymous.  This  allows 
members  to  get  individual  attention  or  assistance  and  offer 
other  members  advice. 

Conferences  are  spaces  for  group  discussion  in  which  the 
computer  stores  the  comments  in  the  order  in  which  they  arc 
entered  and  keeps  track  of  where  each  number  is  in  the 
proceedings.  When  entering  a  conference  memt>en  arc  told 
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how  many  new  items  are  waiting.  EIES2  permits  multiple 
"threads"  of  discussion  to  allow  tracking  of  related  items. 

2.1.2.  Variables  Affecting  Participation 

Our  research  verifies  that  of  others  (4)  regarding  the 
weaknesses  of  telecommunications  systems  such  as  NEST. 
Three  variables  appear  to  affect  NEST  participation.  These 
can  be  categorized  technical,  social,  and  topical.  There  are 
technical  issues  of  communications  that  are  inherent  in  the 
medium.  A  characteristic  of  computer-based  conferencing 
is  that  messages  are  stored  in  the  host  computer  until  it  is 
convenient  for  members  to  receive  them.  The  time  lapse 
between  the  entry  of  a  comment  and  when  it  is  read  by  each 
member  is  unpredictable.  This  implies  that  it  cannot  be 
used  for  information  needed  immediately. 

In  addition,  if  participation  is  a  goal,  topics  of  discussion 
must  be  interesting  and  relevant  for  the  community  of 
members.  The  use  of  a  common  science  program  appears 
to  enhance  participation,  however,  once  again,  technical 
difficulties  emerge  as  die  most  overwhelming  obstacle. 

Another  feature  of  EIES  is  that  the  audience  is  unseen.  The 
potential  audience  for  a  conference  comment  is  unknown. 
Topics  of  messages,  bodi  private  and  conference,  play  a 
more  critical  role  in  die  beginning  of  interaction  in 
computer-based  communications  than  in  face-to-face 
communications  (5).  In  a  face-to-face  meeting  an 
introduction,  or  sheer  proximity,  may  initiate  interactions. 
In  computer-based  communications  proximity  is  irrelevant. 
The  content  of  die  messages  plays  a  larger  role  in 
determining  whether  interactions  will  begin.  Kerr  and  Hiltz 
have  stated  that  reliance  on  message  content  as  a 
characteristic  of  new  users  in  particular. 

The  importance  of  an  active  and  structured  moderator  in 
producing  successful  group  discussions  cannot  be 
overemphasized.  The  moderator  is  responsible  for  setting 
communications  agendas,  issuing  wami  invitations,  sending 
encouraging  messages  to  compliment  individual  members 
and  comment  on  their  entries,  suggesting  what  they  may  be 
uniquely  qualified  to  contribute  to. 

2.2  CURRICULUM  RESEARCH  &  DEVELOPMENT 
GROUP 

The  Curriculum  Research  &  Development  Group  (CRDG) 
conducts  systematic  research,  design,  development, 
publication,  staff  development,  and  related  services  for 
elementary  and  secondary  schools.  The  group  has 
curriculum  development  projects  in  science,  mathematics, 
English,  Pacific  and  Asian  studies,  Hawaiian  and 
Polynesian  studies,  Japanese  language  and  culture,  music, 
health  and  nutrition,  art,  drama,  technology,  and  computer 
education.  Research  and  school  service  projects  focus  on 
educational  evaluation,  teacher  development,  reduction  of 
in -school  segregation  of  students,  and  programs  for 
students  educationally  at  risk.  The  work  of  CRDG  is  to 
find  ways  to  put  research  findings  into  practice  in 
classrooms.  A  theoretically  sound  curriculum  that  does  not 
meet  die  test  of  usability  and  productivity  in  schools  is 
judged  only  a  partial  success,  because  CRDG  expects  its 
courses  to  change  what  happens  in  schools. 

The  curricula  that  CRDG  develops  are  expected  to  produce 
"paradigm  shifts"  in  how  subjects  are  taught,  not  merely 
improved  versions  of  standard  approaches.  Typical  of  such 
shifts  arc  (1)  teaching  students  to  use  inquiry  procedures 
rather  than  memorize  or  "master"  the  subject  matter,  and 
(2)  integration  of  subject  areas  within  courses,  or  (3) 
helping  teachers  to  change  their  teaching  theories  and 


appr()achos,  not  merely  ihe  C(MUcni  ihcy  leach.  These 
changes  in  instructional  patterns  arc  typical  of  CRDG's 
Foundational  Appntaclies  in  Science  Teaching  (FAST) 
program  which  dcparis  radically  from  conveniional 
approaches  to  science  teaching  at  the  middle  school  level. 
It  has  taken  20  years  for  its  approach  to  catch  on  nationally; 
now  over  2,5(X)  schools  in  36  stales  are  coniniiiied  to  the 
program  and  it  is  in  use  in  8  foreign  countries.  FAST  has 
been  cited  as  an  exemplar)'  science  program  by  the 
National  Science  Teachers  Association  and  the  U.S. 
Department  of  Education's  National  Diffusion  Network 
(NDN)  program.  Professional  asscx:iaiions  such  as 
American  Association  for  the  Advancement  of  Science 
(AAAS)  and  National  Science  Teachers  Association 
(NSTA)  are  now  calling  for  similar  approaches  in  the 
teaching  of  science  at  the  secondary  level. 

2.3  FOUNDATIONAL  APPROACHES  IN  SCIENCE 
TEACHING  (FAST) 

The  Foundational  Approaches  in  Science  Teaching  (FAST) 
program  is  a  second-generation  inquiry  science  curriculum 
designed  specifically  for  middle-school  students.  FAST 
has  been  designed  for  students  to  replicate  the  activities 
characteristic  of  the  science  disciplines  at  a  level 
appropriate  to  the  developmental  stages  of  12  to  14  year- 
old  students.  Content  is  organized  into  three  strands  called 
physical  science,  ecology,  and  relational  study.  Relational 
study  focuses  on  the  interrelationships  of  the  science 
disciplines  and  the  interactions  of  science  and  society.  The 
program  consists  of  three  1-year  courses  intended  to  be 
studied  sequentially. 

FAST  is  designed  to  provide  investigative  experiences  and 
inquiry  activities  in  the  physical,  biological,  and  earth 
sciences  as  well  as  in  the  application  of  the  knowledge  of 
these  sciences  to  environmental  issues.  The  goal  of  FAST 
is  the  development  of  a  scientifically  literate  student  who 
has  1)  the  background  necessary  for  understanding  the 
environmental  concerns  arising  in  our  technological 
society,  and  2)  the  foundational  tools  for  further  study  in 
the  sciences.  The  principal  objectives  of  FAST  are  to 
develop  thinking  skills,  laboratory  skills,  and  knowledge  of 
foundational  concepts  of  the  disciplines  of  science. 

FAST  instructional  strategies  were  formulated  to  take 
advantage  of  the  major  characteristics  of  middle-school 
students — their  high  energy  level  and  curiosity,  their  need 
for  social  interaction,  and  their  developing  ability  to  deal 
with  abstract  thinking.  Students  work  in  small  groups 
where  they  are  encouraged  to  talk  with  one  another  about 
their  experiences  and  ideas,  thus  directing  their  need  to  talk 
toward  meaningful  communication  and  learning.  The 
developmental  structuring  of  FAST  begins  with  concrete, 
real  experiences  from  which  students  derive  concepts  and 
language,  thus  facilitating  their  development  of  abstract 
thinking. 

Of  particular  importance  to  NEST  are  the  ecology  and 
relational  study  strands  of  FAST.  Students  learn  how  to 
collect  environmental  data,  how  to  analyze  it  and  how  to 
report  their  findings.  They  also  learn  how  to  use  reference 
material  to  supplement  their  studies.  The  relational  study 
strand  serves  several  purposes  within  the  program.  Its 
content  is  drawn  from  the  fields  of  philosophy  and  history 
of  science  as  well  as  from  the  study  of  current 
environmental  issues.  Relational  study  shows  the 
connections  between  the  sciences,  technology,  and  the 
world  of  the  citizen.  At  the  end  of  each  of  the  three  courses 
there  is  a  relational  study  unit  that  is  designed  to  cause 
students  to  draw  on  all  their  experiences  in  physical  science 
and  ecology  and  to  apply  their  new  knowledge  to  the  study 
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of  an  environmental  issue.  Relational  study  exposes  the 
limitations  of  scientific  knowledge  in  the  arena  of  social 
decision  making.  The  input  of  the  sciences  is  seen  as  but 
one  of  the  many  factors  (moral,  ethical,  aesthetic, 
economic,  political,  and  others). 

Students  using  FAST  already  collect  local  environmental 
data  on  weather,  air  quality,  and  water  quality  as  part  of 
their  studies.  However,  before  NEST  no  mechanism  had 
been  utilized  to  enable  students  to  share  and  compare 
environmental  data.  Utilizing  the  EIES  system  provides 
that  valuable  component. 

FAST  was  also  selected  because  of  the  diversity  of 
locations  available  for  data  collection.  FAST  has  been 
adopted  by  schools  in  36  states  and  is  also  used  in  schools 
in  the  Virgin  Islands,  Pohnpei,  Kosrae,  Australia,  Japan, 
Abu  Dhabi,  Singapore,  Jakana,  and  Budapest.  These 
various  locations  provide  environmentally  diverse 
measurements  as  well  as  an  opportunity  to  develop  global 
understanding  of  environmental  issues  and  cultural 
diversity. 

2.4  HI-NEST 

The  expanded  project  that  builds  on  our  previous  work  is 
called  the  Hawaii  Network  for  Education  in  Science  and 
Technology  (HI-NEST).  In  addition  to  serving  students 
and  teachers  using  the  FAST  program,  HI-NEST  is  being 
designed  as  a  network  that  can  provide  invaluable 
assistance  in  the  dissemination,  implementation,  and 
support  of  other  CRDG  programs.  Though  the 
environmental  data  sharing  activities  among  students  and 
the  communications  among  teachers  using  FAST  in  the 
United  States  and  elsewhere  continues  in  HI-NEST,  much 
greater  attention  is  being  directed  to  the  use  of  the 
computer  network  in  support  of  new  teachers  using  FAST 
for  the  first  time  and  to  keeping  the  FAST  Certified 
Trainers  continually  up-to-date  on  program  development, 
issues,  and  evaluations. 

The  use  of  FAST  is  growing  at  an  unprecedented  rate. 
Some  fifty  ten-day  teacher  institutes  were  conducted  in 
summer  1992  bringing  the  total  number  of  FAST  teachers 
worldwide  to  over  4,500.  In  1992-1993  it  is  estimated  that 
over  450,000  students  are  taking  one  of  the  three  courses  in 
the  FAST  program.  Projected  figures  indicate  that  by  1995 
over  8,0(X)  teachers  will  be  teaching  FAST  with  more  than 
600,0()0  students.  Currently  schools  in  36  states  and  8 
foreign  countries  are  using  the  FAST  program.  It  has  been 
translated  into  Braille  and  Japanese  and  efforts  are 
currently  underway  to  translate  FAST  into  Russian, 
Hawaiian  and  Slovak  languages. 

The  central  question  being  explored  through  HI-NEST  at 
this  time  is  how  multimedia  telecommunications  can  be 
used  to  meet  the  diversity  of  needs  of  teachers  and  certified 
trainers  in  ensuring  successful  and  effective  program 
implementation.  Project  staff  have  designed  the  HI-NHST 
computer  network  as  a  powerful  support  tool  to  ensure  the 
success  of  FAST  as  it  expands  and  provide  for  meaningful 
interactions  among  FAST  students,  FAST  teachers,  and 
FAST  trainers.  Not  only  i\rt  participants  linked  with  their 
peers  around  the  world,  but  they  also  benefit  from 
developing  understanding  of  global  issues  and 
communications  technologies. 

Specifically,  HI-NEST  is  designed  to 
•    provide  studcnt-to-student  conferences  in  which 
students  shiu^e  the  environmental  data  they  collect  in 
their  FAST  investigations,  collaborate  in  ideas,  and 
conduct  research  with  other  students  around  the  world. 
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•  provide  teacher-to-teacher  conferences  in  which 
teachers  not  only  work  with  their  students  in  sharing 
data,  but  where  teachers  can  communicate  regularly  and 
as  needed  with  one  another  and  with  the  FAST  project 
staff  about  program  use  and  issues. 

•  provide  certified  trainer  conferences  through  which 
FAST  trainers  participate  in  the  student  and  teacher 
conferences  described  above  and  in  addition  can 
communicate  with  other  trainers  and  with  project  staff 
about  training  and  support  issues.  FAST  trainers  also 
use  the  telecommunications  network  to  communicate 
directly  with  the  teachers  they  trained  in  FAST 
institutes. 

•  provide  support  for  translating  and  adapting  FAST  to 
other  locations  and  cultures. 

•  evaluate  the  potential  of  telecommunications  to  support 
teachers  in  group  situations  and  in  independent,  isolated 
situations. 

•  examine  the  types  of  network  users  and  their 
motivations  and  aspirations  including  the  use  of  a 
common  science  program  as  the  basis  for 
telecommunications  among  participants  who  have  never 
had  face-to-face  contact. 

•  evaluate  the  use  of  emerging  technologies  such  as  FAX, 
video  phone,  videodisk,  and  others  for  providing 
follow-up  support  to  program  users,  providing  feedback 
to  program  developers  for  the  improvement  of  both 
program  and  training  components,  and  developing 
global  awareness. 

3.  PROGRAM  DISSEMINATION  AND 
IMPLEMENTATION 

The  process  of  research  and  development  of  CRDG  science 
programs  is  lengthy  and  includes  researching,  developing, 
testing,  redesigning,  retesting,  and  refining.  The  average 
length  of  time  for  development  is  5-10  years.  When  we  are 
satisfied  that  the  program  works  well  with  the  target 
audience(s),  it  is  ready  for  dissemination. 

Our  experience  with  dissemination,  implementation,  and 
institutionalization  verifies  the  findings  from  the  research 
reported  in  the  literature  (6).  The  availability  of  innovative 
programs  by  themselves  has  little  impact  on  changing 
teacher  behaviors  or  improving  instruction.  Without 
careful  attention  to  staff  development  and  ongoing, 
continuous  support,  little  change  or  improvement  is  likely. 
Programs  that  do  not  attend  to  these  human  factors  will 
have  little  effect.  The  most  important  conclusions  about 
what  is  necessary  for  successful  implementation  and 
improvement  are  the  following: 

•  The  most  powerful  factor  in  implementation  is  locally 
available,  on-going  inservice. 

•  A  variety  of  follow-up  services  is  essential.  Users  will 
need  different  services  at  different  times  in  their  own 
development  and  professional  growth.  Not  all  sites 
require  follow-up. 

•  Two  factors  determine  the  degree  of  implementation: 
the  quality  and  amount  of  follow-up  services;  and 
sustained  local  support. 

•  Successful  implementation  is  an  individual  develop- 
ment process  within  the  organizational  constraints  and 
supports  provided. 

•  Effective  implementation  requires  opportunities  for 
people  involved  to  talk  to  one  another.  Comprehension 
and  mastery  come  with  time  and  with  teachers  talking 
with  teachers  about  what  they  are  doing. 

•  Changes  in  attitudes  and  beliefs  follow  changes  in 
behavior  (7). 
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•  Complex  programs  are  harder  to  understand, 
comprehend,  and  master,  but  are  also  more  likely  lo 
result  in  non-trivial  results. 

•  Successful  implementation  takes  time;  3  to  5  years  for 
most  worthwhile  efforts.  Follow-up  services  should  be 
provided  through  the  institutionalization  phase  when 
schools  take  ownership  of  the  program. 

Through  our  research  efforts  we  have  designed  a  model  for 
implementing  meaningful  change  in  schools  through  our 
science  programs.  The  model  consists  of  4  phases.  Entry, 
Goal  Setting,  Inscrvice  Training  and  Coaching,  and 
Institutionalization  and  Maintenance.  Completion  of  all 
phases  is  expected  to  take  from  three  to  five  years. 

The  model  is  currently  being  used  in  the  national 
dissemination  of  three  innovative  science  programs. 
Developmental  Approaches  in  Science  &  Health  (DASH) 
for  grades  K-6,  Foundational  Approaches  in  Science 
Teaching  (FAST)  for  grades  6-10,  and  Hawaii  Marine 
Science  Studies  O^MSS)  for  grades  9-12.  In  order  to 
understand  the  context  of  the  use  of  the  model  it  is 
important  to  note  that  each  of  these  science  programs  is 
complex.  Each  is  intended  to  replace  the  existing  science 
program  in  schools,  not  just  supplement  it.  Each  requires 
changes  in  the  approach  to  teaching  science,  in  teacher 
behaviors  and  in  student  behaviors,  and  in  expectations  of 
students.  Each  requires  10  days  of  training  prior  to 
classroom  use. 

3.1  ENTRY— GETTING  TO  KNOW  YOU 

The  entry  phase  of  the  dissemination/implementation 
model  includes  a  variety  of  ways  that  have  proven  effective 
in  malcing  potential  adopters  aware  that  a  new  program 
exists.  These  include  direct  mailings  to  schools,  teachers, 
and  administrators,  journal  advertising,  journal  articles, 
personal  contacts,  conference  presentations,  conference 
exhibits,  computer  conferences,  awareness  workshops  for 
teachers,  and  awareness  workshops  for  administrators. 

A  most  effective  dissemination  strategy  is  what  we  call  the 
"infection  model."  It  starts  with  a  quality  implementation 
and  spreads  by  word  of  mouth.  It  has  a  personal  touch. 
Our  experience  is  that  when  teachers  and  administrators 
find  a  program  tliat  works  well  they  want  to  share  their 
excitement  and  enthusiasm  with  others. 

The  entry  phase  ends  with  either  a  rejection  of  a  program  as 
not  meeting  local  needs,  or  a  request  for  more  in-depth 
information  and  assistance  in  planning  for  possible 
adoption. 

3.2  GOAL  SETTING— MAKING  COMMITMENTS 

During  this  stage,  objectives  of  the  program  and  school  are 
clarified,  costs  of  implementation  and  maintenance  axe 
analyzed,  a  timeline  for  inservice  training  and  follow-up  is 
developed,  and  time  commitments  are  made.  For  our 
science  programs,  the  goal-setting  phase  ends  with  written 
agreements  of  responsibilities  for  training  and  follow-up 
(an  adoption  agreement)  and  contracts  for  initial  training. 
Written  statements  are  important  public  evidence  that  each 
party,  CRDG  and  the  adopting  school  or  district,  have  made 
commitments  to  one  another  over  time. 

3.3  INSERVICE  TRAINING  AND  COACHING 

All  CRDG  science  programs  require  intensive,  program- 
specific  teacher  training  prior  to  implementation.  These 
teacher  institutes  are  designed  to  provide  hands-on 
experience  as  a  learner  in  the  program  with  extensive 
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modeling  and  discussion  of  the  teaching  strategies  inherent 
in  each  program.  Opportunities  to  practice  the  new 
teaching  strategies  are  provided  as  well.  In  essence 
teachers  go  through  each  entire  program  so  that  they  know 
the  activities  and  investigations  well. 

Teacher  institutes  are  taught  by  certified  trainers  who  have 
actual  classroom  experience  and  success  in  teaching  the 
new  science  program  and  have  received  additional  training 
in  how  to  train  teachers.  Each  of  our  science  programs  has 
a  cadre  of  certified  trainers  in  various  geographic  locations 
available  to  assist  in  the  inservice  and  coaching  stage  of 
implementation. 

However,  we  have  learned  that  pre-implementation  u-ainirig 
alone  is  not  sufficient  for  successful  use.  What  is  needed  is 
on-going  follow-up,  coaching,  and  inservice  during 
implementation.  Follow-up  services  provided  during  the 
implementation  stage  include  those  described  in  Figure  2. 
It  is  in  the  inservice  and  coaching  aspects  of 
implementation  that  the  research  on  changing  teachers* 
classroom  behaviors  is  most  relevant.  We  had  to  learn 
through  bitter  experience  to  be  patient,  to  listen,  and  to 
design  inservice  and  follow-up  activities  that  respond  to  the 
levels  of  concern  of  users. 

For  example,  we  now  know  that  teachers'  concerns  are 
mostly  at  the  personal  stage  prior  to  and  during  initial 
training.  Our  teacher  institutes  are  designed  to  focus  on 
these  levels  of  concern  through  modeling  of  the  appropriate 
teaching  strategies  by  the  certified  trainer  and  through 
discussion  of  what  was  done,  how  it  was  taught,  and  the 
effect  on  learning.  The  trainers  focus  on  the  excitement 
and  enthusiasm  of  the  new  activities.  Knowing  that  there  is 
great  self-doubt  about  whether  "I"  can  do  it,  the  trainers 
encourage  teachers  to  take  some  risks  in  trying  out  new 
teaching  strategies.  They  are  supportive  and,  because  they 
have  been  in  the  same  position  themselves,  are  empathetic. 

As  teachers  begin  to  implement  the  new  science  program, 
they  begin  to  shift  to  a  concern  over  actual  use.  Because 
they  have  experienced  how  the  new  program  was  intended 
to  be  taught  in  the  pre-implementation  training,  teachers 
generally  begin  by  repeating  what  they  did  in  their  training 
session.  One  of  the  clearest  implications  here  is  that  the 
design  of  the  initial  training  must  focus  on  the  most 
important  and  exemplary  aspects  of  the  new  program.  In 
general,  during  the  first  year  of  implementation,  teacher  use 
is  mechanical.  They  do  with  their  students  what  they  did  in 
initial  training. 

During  this  period  of  initial  use  communication  among 
teachers  and  between  teachers  and  program  developers  is 
essential.  Support  must  be  provided  to  be  sure  that  the 
equipment  and  supplies  are  available  and  present;  that 
teachers  have  opportunities  to  observe  one  another  teach 
and  to  meet  and  discuss  their  successes  and  problems  with 
one  another;  that  follow-up  inservice  is  available  as  needed; 
that  communication  with  the  CRDG  staff  is  open  and 
responsive;  and  that  teachers  are  encouraged  to  continue 
even  when  the  new  style  of  teaching  feels  awkward  or  even 
frustrating.  This  stage  of  teacher  development  and  support 
services  lasts  from  1  to  3  years.  During  this  time,  the  full 
range  of  follow-up  activities  shown  in  Figure  2  are  often 
employed,  though  not  necessarily  all  at  one  time.  Services 
are  roughly  listed  in  order  of  increasing  expense. 

3.4  INSTITUTIONALIZATION— MAKING  IT  OURS 

As  teachers  master  the  new  science  program,  their  concerns 
shift  to  student  impact.  In  FAST,  for  example,  teachers 
begin  to  adjust  their  teaching.  The  new  style  of  teaching 


through  inquiry  feels  more  comfortable,  and  in  fact  few 
would  ever  go  back  to  their  old  ways  of  teaching.  It  is  at 
this  stage  that  we  have  successfully  engaged  teachers  in  a 
scries  of  professional  development  seminars  designed  to 
explore  areas  beyond  the  day-to-day  use  of  the  program  in 
their  classrooms.  Group  meetings  that  previously  dealt 
with  the  mechanical  problems  of  implementation  often 
begin  to  deal  with  philosophical  issues  such  as  what  is 
worth  teaching  and  what  is  the  nature  of  science  or  to 
research  applications  such  as  how  can  the  research  on 
learning  styles  or  cooperative  learning  or  thinking  skills 
help  teachers  to  teach  their  program  more  effectively  to 
more  students,  h  takes  3  to  5  years  for  most  teachers  to 
reach  this  level  of  mastery.  It  is  in  at  this  stage  that 
evaluation  of  the  impact  of  the  program  is  most 
appropriate,  when  teachers  are  no  longer  struggling  with 
understanding  the  innovation,  but  are  refining  it  and 
personalizing  it. 


Follow-up  Type 
Direct  mail 


Phone  contact 


Teleconference 


Computer  Network 


Certified  Trainers 


Site  Visitations 


Conferences 


Institutions  of 
Higher  Education 


Examples 
Certificates;  Newsletters;  Updates; 
Advisories;  Adaptations;  Recognitions; 
Parent  letters;  Evaluation  data. 

Administrative  follow-up  to  see  that 
materials  have  arrived;  Project  hotline 
to  answer  immediate  questions  on 
investigations  or  teaching;  Service 
from  developer  on  evaluation, 
proposals,  parent  concerns,  etc. 

School  department  with  developer. 
Regional  meetings  of  users  with 
developer;  Conference  meetings  with 
developer. 

Communication  from  local  coordin- 
ators, teachers,  and  administrators; 
Bulletinboards;  Sharing  environ- 
mental data  among  users. 

Providing  continuous  follow-up  and 
support  for  own  district  and  local  area; 
Continuous  training  of  new  staff. 

Classroom,  by  developer,  local 
coordinator,  or  certified  trainer. 
Administrative,  to  build  understanding 
and  support  for  program;  Observation 
and  feedback  using  Classroom 
Observation  Instrument;  Additional 
training  if  necessary. 

Drive-in  conferences  by  region; 
Group  meetings  at  state  science 
conferences;  NSTA  Sharc-a-Thons; 
Exhibit  booth  where  users  can  meet 
one  another  and  developer. 

Provide  research  and  credit  for 
professional  growth;  local  adaptations; 
Provide  for  development,  IcKal 
adaptations,  and  evaluation;  Provide 
subject  area  experts  as  needed. 


4.0  THE  Hl-NEST  MODEL  IN  SUPPORT  OF 
PROGRAM  IMPLEMENTATION 

The  FAST  project  staff  have  always  been  committed  to 
providing  training  and  follow-up  support  services  to 
teachers.  However,  as  use  of  the  program  has  grown  in 
numbers  worldwide,  this  has  become  increasingly  difficult 

HI-NEST  is  a  powerful  support  tool  to  ensure  the  success 
of  FAST  as  it  grows  and  provide  for  meaningful 
interactions  among  FAST  and  nonFAST  tea^  hers.  HI- 
NEST  provides  a  progressive  network  whereby  project  staff 
can  more  readily  support  all  teachers  and  trainers  involved 
with  the  program.  Not  only  do  teachers  and  students 
benefit  from  an  understanding  of  global  issues  and 
communications  technology,  they  are  linked  with  their 
peers  from  around  the  world. 

The  HI-NEST  model  is  based  on  a  hierarchy  of  users 
engaging  in  increasingly  complex  and  rich  sets  of 
interactions.  These  are  diagrammed  in  Figure  3  and 
described  below. 


HI-NEST  MODEL 

PROJECT  STAFF 
Follow-up  Support  Services 
and  Research 


CERTinED/  Program,  \  CERTIFIED 
TRAINERS^    Training,  VtRAINERS 
And  Support  Issued 


TEACHERS. 


TEACHERS 


FIGURR  2.  FOLLOW-UP  ACTl VITII-S  IN  TI \[i  CRDG 
IMPLF'MRNTATION  MODHL 


STUDENTS/  L-i.vuv..u..aiuu  issues  X  sjL'DENTS 


HGURE  3.  THE  H1--NEST  MODEL 

4.1  STUDENT-STUDENT  CONFERENCE 
Through  the  student  conference  Hl-NEST  provides 
students  the  opportunity  to  share  environmental  data  and 
observations,  collaborate  on  ideas,  and  conduct  research 
with  other  students  throughout  the  United  States  and 
around  the  world.  This  aspect  of  the  project  continues  the 
activities  begun  under  the  original  NEST  project  funded  by 
the  Hitachi  Foundation. 

4.2  TEACHER-TEACHER  CONFERENCE 

Panicipating  teachers  working  with  their  students  share  the 
benefits  of  conducting  research  and  sharing  environmental 
data  on  a  national  and  global  basis.  In  addition,  HI-NEST 
provides  a  network  whereby  teachers  can  communicate 
regularly  with  one  another  and  with  project  staff  about 
program  issues. 

4.3  CERTIFIED  TRAINER-TRAINER  CONFERENCE 

As  described  in  the  previous  section,  teacher  institutes  and 
follow-up  support  services  are  an  integral  pan  of  the  FAST 
program.  Classroom  sets  of  materials  are  only  made 
available  to  teachers  who  have  been  trained  to  use  them. 
FAST  teacher  institutes  are  a  combination  of  theory  and 
application  which  includes  intensive  study  and  engagement 


ERIC 


965 


10 


with  the  FAST  program.  Teacher  institutes  are  conducted 
by  FAST  project  staff  and  certified  trainers.  These  trainers 
are  experienced,  highly  motivated  FAST  teachers  who  have 
had  additional  training  from  FAST  staff  in  conducting 
teacher  institutes. 

The  HI-NEST  certified  trainer  conference  serves  multiple 
purposes.  First,  since  all  FAST-certified  trainers  are  also 
classroom  teachers,  they  too  share  in  the  excitement  with 
their  students  of  engaging  in  study  of  globally  relevant 
issues  and  communicating  with  other  FAST  students  and 
teachers  worldwide.  Second,  the  HI-NEST  creates  a 
network  of  certified  trainers  who  can  communicate 
regularly  with  one  another  and  with  project  staff  about 
training  and  support  issues  relevant  to  providing  timely  and 
up-to-date  teacher  institutes.  Third,  and  perhaps  most 
importantly,  HI-NEST  provides  an  opportunity  for  certified 
trainers  to  communicate  with  and  support  those  teachers 
that  they  trained  in  FAST  teacher  institutes.  Fourth,  all 
FAST-certified  trainers  are  active  EIES  users  and 
beginning  in  1993  will  incorporate  computer  network 
training  into  the  FAST  teacher  institutes  they  conduct. 

4.4  PROJECT  STAFF 

FAST  project  staff  members  include  program  developers, 
content  and  training  experts,  field  support  personnel, 
technical  advisors,  and  the  HI-NEST  network  moderator. 
The  network  moderator  provides  the  link  between  project 
staff,  certified  trainers,  and  network  participants. 

Specifically,  HI-NEST  enables  FAST  project  staff  to 

•  communicate  directly  with  certified  trainers  providing 
program  updates,  revised  and  improved  teacher  institute 
schedules  and  approaches,  and  general  information 
designed  to  keep  certified  trainers  at  the  cutting  edge  of 
program  improvement. 

•  provide  support  directly  to  middle-school  teachers. 
Support  includes  assistance  with  the  content,  pedagogy, 
objectives,  investigations,  and  other  program  issues. 

•  provide  service  directly  to  middle- school  teachers. 
Service  includes  technical  assistance  with 
telecommunications  software  and  connections,  computer 
and  modem,  and  EIES  in  general. 

•  expand  and  improve  follow-up  services  by  engaging 
FAST-certified  trainers  in  providing  direct 
communications  with  teachers  they  have  trained. 

•  provide  a  network  moderator  who  monitors  student, 
teacher,  and  certified  trainer  conferences,  analyzes  and 
summarizes  student-collected  data,  and  links  teachers 
and  certified  trainers  with  appropriate  FAST  project  staff 
for  follow-up  support  services. 

4.5  RESEARCH 

An  integral  part  of  HI-NEST  is  the  on-going  research  into 
the  use  of  emerging  technologies.  Of  particular  interest  are 
the  following: 

•  evaluate  the  use  of  emerging  technologies  such  as 
telecommunications  networks,  FAX,  videophone, 
satellite  synchronous  and  asynchronous  communi- 
cations, videodisk,  videotape,  and  others  for  developing 
global  awareness,  providing  follow-up  support  services 
to  program  users,  and  providing  feedback  to  project 
staff  for  program  and  training  improvement. 

•  examine  the  types  of  network  users  and  their  motivations 
and  aspirations  including  the  use  of  a  common  program 
as  the  basis  of  communications  among  participants  who 
have  not  had  face-to-face  contact. 

•  evaluate  the  potential  of  telecommunications  to  support 
teachers  in  group  situations  and  as  independent, 
dispersed  users  of  a  common  program. 


HI-NEST  uses  FAST  as  the  unifying,  common  science 
program  from  which  the  initial  environmental 
investigations  selected  and  adapted  for  use  by  students  and 
teachers.  Implementation  of  VAST  represents  a  significant 
change  in  teacher  and  student  behaviors.  In  addition,  HI  - 
NEST  itself  requires  teachers  to  become  involved  with  and 
master  technologies  that  are  unfamiliar.  It  is  well 
established  and  recognized  by  the  project  staff  that  there  are 
several  barriers  to  the  implementation  of  any  program  such 
as  FAST  and  HI-NEST  on  a  universal  basis.  Among  these 
barriers  are  the 

•  lack  of  funds  to  support  any  science  program  changes. 

•  reluctance  to  embark  upon  new  and  significant  changes 
in  curriculum  design  among  those  in  key  administrative 
or  decision-making  positions. 

•  reluctance  of  teachers  to  actually  change  their  teaching 
methods  from  content  orientation  to 
inquiry/discovery  teaching  involving  students  in 
conducting  science  investigations. 

•  state  textbook  adoption  and  framework  policies. 

•  reluctance  of  teachers  to  spend  time  in  in-service 
training. 

•  unwillingness  of  districts  to  financially  support  in- 
service  training. 

The  project  staff  also  recognize  that  1)  students  and 
teachers  should  not  be  excluded  from  participation  because 
of  these  barriers.  2)  teachers  of  programs  other  than  FAST 
will  want  to  participate  in  HI-NEST  and  use  the  FAST 
investigations,  and  3)  nonFAST  teachers  have  many  ideas 
and  functional  environmental  investigations  that  they  can 
share  with  their  FAST  colleagues.  These  facts  were  well 
established  in  the  NEST  pilot  project.  Therefore,  we  are 
currently  researching  the  impact  of  the  HI-NEST  model 
across  four  distinctly  different  groups  of  teachers. 

•  Group  1.  FAST  teachers  meeting  regularly  in  group 
setting  to  design  and  plan  student  activities,  carry  out 
data  collection,  and  communicate  with  others  teachers 
and  FAST  project  staff 

•  Group  2.  FAST  teachers  who  are  isolated  and  unable  to 
meet  with  other  teachers,  but  want  to  participate  and 
share  student  data  and  communicate  with  other  FAST 
teachers. 

•  Group  3.  NonFAST  teachers  meeting  regularly  in 
group  setting  to  design  and  plan  student  activities,  carry 
out  data  collection,  and  communicate  with  other 
teachers. 

•  Group  4.  NonFAST  teachers  who  are  isolated  and 
unable  to  meet  with  other  teachers,  but  want  to 
participate  and  share  student  data  and  communicate 
with  others. 

Each  group  poses  special  problems  and  opportunities  for 
continuing  research  into  the  use  of  these  emerging 
technologies  for  global  and  multicultural  awareness. 
Groups  1  and  3  share  the  tradition  of  knowing  one  another 
through  face-to-face  contact.  HI-NEST  provides  a  way  for 
them  to  communicate  with  each  other  and  other  members 
of  the  network  following  their  regular  meetings. 

Group  2  teachers  are  isolated  either  geographically  or 
socially.  They  may  be  the  only  FAST  teacher  in  a  district 
or  the  only  one  in  Singapore.  These  teachers  are  crying  out 
for  opportunities  for  their  students  to  share  and  compare  the 
environmental  data  they  are  collecting  and  to  communicate 
with  other  FAST  users  and  with  proj  jct  staff  for  support  on 
program  issues. 

Group  4  teachers  share  the  same  sense  of  isolation  as  the 
Group  2  teachers,  but  in  addition  do  not  have  a  common 
program  like  FAST  to  link  them  with  other  teachers.  These 
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teachers  wishing  to  panicipaie  in  HI-NEST  are  provided 
copies  of  the  FAST  investigations  to  use  with  their  students 
and  provided  both  support  and  technical  assistance  in  using 
HI-NEST  capabilities.  This  has  been  the  case  in  the 
participation  of  Russia  and  Japan  in  the  pilot  NEST  project. 

Group  1  includes  locations  where  FAST  certified  trainers 
already  exist.  These  trainers  serve  as  facilitators  of  regular 
group  meetings  of  FAST  teachers  in  their  respective 
regions  to  share  environmental  data»  provide  program  and 
background  information  updates,  and  encourage 
participation  in  HI-NEST.  There  are  currently  66  trainers 
located  in  California,  Connecticut,  Florida,  Hawaii,  Illinois, 
Maine,  Minnesota,  Missouri,  New  Jersey,  New  York,  North 
Carolina,  South  Carolina,  Vermont,  Virginia,  and 
Washington. 

The  intent  of  the  research  on  four  groups  of  users  is  to 
develop  knowledge  on  how  best  to  serve  the  needs  of 
students  and  teachers  that  each  group  represents.  At 
present,  NJIT  has  extensive  experience  in  working  with 
groups  of  teachers  in  face-to-face  meetings  followed  by 
electronic  communications  when  they  return  to  their 
classrooms.  Similarly,  the  FAST  project  has  extensive 
experience  in  designing  effective,  quality  instructional 
materials  and  teacher  development  institutes  relevant  to 
using  these  materials.  Little  is  known  about  how  to  most 
effectively  incorporate  telecommunications  technology 
with  an  exemplary  science  program  that  is  being  used  by 
students  and  teachers  on  a  global  basis.  No  other  existing 
network  is  using  a  proven  science  program  as  the  basis  for 
communication  electronically. 

The  operating  hypothesis  is  that  if  teachers  no  matter  where 
they  are  located  share  a  common  training,  teaching 
philosophy,  and  quality  program  as  well  as  training  in  how 
to  use  the  technology  of  HI-NEST  that  they  will  more 
likely  become  involved  in  telecommunications  activities, 
will  further  develop  their  skills  and  knowledge  as  teachers, 
and  will  involve  their  students  in  examining  global 
extensions  of  the  investigations  they  are  conducting  in  their 
classes. 

4.6  INTERNATIONAL  TRANSLATIONS 

International  participants  currently  include  students  and 
teachers  in  Jakarta,  Japan,  Singapore,  and  Budapest.  HI- 
NEST  staff  are  currently  working  on  adding  participants 
from  Bangkok,  Moscow,  Paris  as  well  as  Townsville  in 
Australia,  Nitra  in  Slovakia,  and  both  Kosrae  and  Pohnpei 
in  the  Federated  States  of  Micronesia. 

A  recent  agreement  between  the  Ministry  of  Education  and 
CRDG  has  been  executed  to  translate  FAST  into  Russian 
and  to  pilot  test  its  use  in  schools  in  Moscow.  A  similar 
agreement  exists  between  the  University  of  Nitra  and 
CRDG  for  use  of  FAST  in  Slovakia.  We  believe  that  this  is 
the  only  science  education  program  currently  being 
considered  fo^  such  international  exchange  in  Russia  and 
Slovakia.  FAST  is  currently  being  translated  into  Hawaiian 
and  we  arc  considering  developing  a  Spanish  edition. 

These  new  research  endeavors  create  new  problems  of 
communication.  For  example,  in  programs  such  as  FAST, 
a  central  concern  is  the  translation  of  the  spirit  of  inquiry  in 
addition  to  the  problems  of  literal  translation.  HI-NEST  is 
already  serving  a  vital  comnuinications  link  during  this 
translation  process  and  will  be  even  more  important  as  the 
pilot  testing  of  the  program  begins  in  these  foreign 
IcK'ations. 
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Participants  from  each  group  will  be  monitored  closely  by 
the  HI-NEST  moderator  to  determine  their  degree  of 
participation,  the  barriers  to  participation,  the  degree  of 
success  students  and  teachers  experience,  and  the  kinds  and 
level  of  support  and  services  required  to  maintain 
participation.  These  data  will  enable  project  staff  to  design 
a  more  functional  network  capable  of  responding  to 
individual  and  group  needs. 

A  further  significant  involvement  is  the  interface  of  HI- 
NEST  with  TeleClass  International,  a  non-profit, 
educational  telecommunications  program  based  in  Hawaii. 
TeleClass  International  is  designed  to  connect  native 
language  speakers  in  the  United  States  with  students  in 
their  home  country.  HI-NEST  provides  substantive 
science,  environmental,  and  global  issues  for  these  students 
to  discuss.  Through  TeleClass  International  we  have  the 
potential  of  adding  participants  in  Korea,  the  Philippines, 
Germany,  and  many  other  countries. 

4.7  IMPACT  ON  THE  CRDG  DISSEMINATION  AND 
IMPLEMENTATION  MODEL 

Though  not  intended  in  the  original  design,  HI-NEST  has 
become  increasingly  important  in  all  phases  of  the  CRDG 
dissemination  and  implementation  model.  At  the  entry 
phase,  for  example,  HI-NEST  is  already  serving  as  a  new 
and  effective  program  awareness  tool.  Since  there  are 
many  teachers  using  the  EIES  system  who  are  not  FAST 
teachers,  the  visibility  of  the  HI-NEST  activities  in  the 
network  has  attracted  numerc^r  inquiries  from  teachers 
wishing  to  learn  more  about  FAST. 

At  the  goal  setting  phase,  HI-NEST  has  the  potential  of 
providing  instant  communications  between  potential 
adopters  of  FAST  and  the  FAST  project  staff  as  school 
personnel  consider  the  advantages  of  using  FAST  and  its 
potential  impact  on  students,  teachers,  classrooms,  and  the 
school  community.  At  this  early  stage  of  review,  schools 
have  many  questions  that  need  carefully  considered 
answers  before  commitment  to  training  and  implementation 
can  take  place. 

We  have  already  described  the  importance  of  HI-NEST  in 
keeping  open  communications  with  FAST  trainers  and 
keeping  them  up  to  date  on  program  developments. 
Training  in  how  to  access  the  computer  network  services  is 
now  being  incorporated  into  the  FAST  teacher  institutes. 
Active  participation  at  this  level  will  also  include 
communications  among  trainers  and  teachers  during  the 
summer  teacher  institutes. 

During  the  early  stages  of  classroom  implementation,  HI- 
NEST  will  provide  invaluable  services.  In  addition  to 
providing  a  network  for  teachers  to  communicate  with  the 
FAST  project  staff  on  implementation  successes,  problems, 
and  questions  HI-NEST  also  provides  for  FAST  trainers  to 
communicate  directly  with  the  teachers  they  trained  to 
assist  them  through  the  implementation  process.  Future 
developments  include  an  on-line  newsletter  and  journal  for 
FAST  teachers  and  students,  professional  development 
seminars  conducted  on-line,  as  well  as  via  live,  interactive 
multimedia  technologies  (e.g.  Hawaii  Interactive  Television 
System  (HITS),  a  statewide,  full-motion  instructional  TV 
system)  and  collecting  student  impact  data  on  program 
effectiveness. 

5.  CONCLUDING  REMARKS 

HI-NEST  is  a  practical,  cost-effective  model  in  support  of 
program  implementation.  It  addms.ses  the  topical,  social, 
and  technical  issues  identified  in  other  research  projects  as 
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barriers  to  effective  use  of  telecommunications  networks. 
Topical  problems  are  addressed  through  the  use  of  a 
common  science  program  among  all  users.  Topics  are 
directly  relevant  to  everyday  classroom  activities  of 
students  and  teachers.  Social  issues  are  addressed  through 
direct  familiarity  of  teachers  with  the  instructors  they  know 
and  trust  and  through  relevant  and  timely  support  in 
implementation.  Technical  issues  are  addressed  through 
facc-to-face  training  of  participants  in  the  FAST  teacher 
institutes  and  providing  accurate  and  responsive  help  on- 
line and  by  phone.  The  project  provides  a  variety  of 
follow-up  support  services  including  a  HI-NEST  moderator 
who  is  responsible  for  energizing,  guiding,  and  monitoring 
activities  using  the  telecommunications  network.  Future 
developments  will  include  a  HI-NEST  newsletter, 
educational  journal,  and  staff  development  seminars. 

HI-NEST  will  undoubtedly  play  an  important  role  in  the 
translation  of  FAST  into  other  languages  and  cultures  and 
in  monitoring  its  implementation  in  other  countries.  The 
model  has  potential  applications  beyond  FAST.  Other 
CRIXj  curriculum  development  projects  in  science  and 
math  will  be  added  to  the  system  as  they  are  available. 

At  this  point  several  observations  are  clear.  First,  an 
international  network  connecting  science  teachers  involved 
in  teaching  the  same  program  is  feasible.  Second,  there  is  a 
great  deal  of  interest  in  and  excitement  about  sharing  data 
collected  on  environmental  issues  on  a  global  basis  and  in 
teachers  sharing  classroom  experiences.  Third,  HI-NEST 
is  a  viable  way  to  improve  global  awareness  of 
environmental  issues,  understanding  of  other  cultures, 
learning  about  new  communications  technologies,  and 
supporting  the  widespread  implementation  and  use  of 
exemplary  science  programs. 
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1.  Abstract 


This  paper  describes  the  development  of  a  system  architecture  to  support 
ideographic  languages.  Since  each  country  expects  vendors  to 
communicate  using  the  correct  names  and  addresses  of  its  members,  this 
support  of  local  Asian  languages  will  meet  the  cultural  and  regional  needs 
of  the  American  Express  card  members  in  Asia, 


2.  Introduction 

American  Express  is  recognized  as  a 
quality  supplier  of  financial  services 
throughout  the  world.  In  Asia,  a 
requirement  for  quality  services  is  the 
support  of  local  languages.  Customers 
expect  vendors  to  communicate  to  them  in 
the  language  of  their  choice.  In  Asia,  this 
entails  support  for  ideographic  languages 
(comprised  of  symbols)  which  include 
Chinese,  Japanese  and  Korean  in  their 
written  forms. 

The  strategy  In  Asia  and  the  Pacific  is  to 
develop  a  solid  technological  platform  and 
system  architecture  that  supports 
ideographic  languages  at  the  same  level 
that  the  company  supports  English.  The 
system  includes  the  following  concepts:  an 
automated  and  integrated  approach,  flexible 
and  Interactive  graphic  user  interfaces 
across  countries  and  business  units,  a 
portable  and  scalable  system  design,  and 
on-line  help  and  on-line  reference 
capabilities.  A  system  incorporating  these 
concepts  enables  an  agent  to  conduct 
business  at  a  workstation  in  an  Ideographic 
language  in  the  same  way  as  an  English 
speaking  counterpart. 


3.  Project  Scope 

The  Ideographic  Language  Support  project 
is  a  three  year,  three  phased  project  with 
deliverables  at  the  end  of  each  phase. 

Phase  1  provides  improved  linguistic 
support  for  card  members.  Service 
Establishments  and  clients  of  American 
Express,  This  includes  fixing  current 
language  code  set  incompatibility  problems, 
automating  present  font  creation  processes, 
expanding  font  libraries,  providing 
ideographic  language  translation  on  names 
and  addresses,  and  enhancing  the  quality 
of  printed  output. 

Phase  2  will  develop  client/server 
architectures  which  optimize  ideographic 
language  support  in  the  operations  groups. 
This  phase  will  apply  new  technology  to 
scalability  of  fonts,  expansion  of  fonts  in 
workstations  and  printers,  and  the 
interactive  addition  to  font  databases  and 
machine  recognition  of  unique  language 
problems. 

Phase  3  will  apply  voice,  image  scanning 
techniques,  artificial  intelligence  and 
multimedia  technologies.  Advanced 
processing  will  utilize  server  resident  expert 
paradigms  to  form  the  correct  mix  of 
ideographic  characters.  Also  included  are 
multiple  language  support  for  English, 


969 


I 


Chinese,  Japanese  and  Korean  in  printers 
and  workstations. 

4.  System  Environment 

The  alphabets  of  the  ideographic  languages 
are  very  large.  Hanzi,  the  language  spoken 
in  the  People's  Republic  of  China  and 
Singapore,  has  7,445  characters;  Hanyu, 
spoken  in  Hong  Kong  and  Taiwan  has 
13,735  characters  in  normal  use  (10  times 
as  many  in  total);  Kanji,  spoken  in  Japan, 
has  12,800  characters;  and  Hanja  and 
Hangul,  spoken  in  Korea,  have  a  total  of 
8,224  characters.  [Pan  1991]  In  addition  to 
having  to  deal  with  the  large  number  of 
characters,  the  processing  of  information  in 
an  ideographic  language  is  made  even 
more  difficult  since  the  languages  have 
numerous  characters  with  complex 
patterns,  ambiguous  word  segmentations, 
and  multiple  homonyms.  [Matsuda  1985] 
Consequently,  to  provide  ideographic 
language  support,  a  new  system 
architecture  is  required  for  database 
structure,  data  input,  data  processing,  and 
data  output. 

Database  structure:  Although  two-byte 
representation  is  adequate  for  Japanese, 
additional  bits  are  required  for  Chinese 
fonts.  Techniques  to  create,  update  and 
retrieve  characters  were  investigated.  Since 
some  languages  (e.g.,  Chinese)  don't  have 
alphabetic  order,  search  and  sort  issues 
needed  to  be  addressed. 

Data  Input:  The  large  number  of 
ideographic  characters  have  made 
traditional  keyboards  inadequate.  [Huang 
1985,  Broker  1985]  Keyboard  alternatives 
have  resulted  in  linguistic  advances  in  input 
which  assist  this  complex  problem.  The 
use  of  graphical  interfaces  facilitate  the 
complete  support  of  the  language.  Past 
advances  have  affected  computing  in  other 
nations.  Scanning  for  instance,  was 
perfected  to  support  Japanese,  and 
expanded  to  handle  other  graphics  work. 

Data  Processing:  Additional  processing 
power  is  required  to  handle  the  expanded 
characters.  Unique  versions  of  operating 
systems  compensate  for  double-byte 
support  and  provide  the  capacity  to  handle 


ideographic  and  non-ideographic 
languages.  Programming  languages  and 
applications  must  be  modified  to  reflect  the 
enhanced  data  and  textual  requirements. 
Applications  such  as  word-processors  must 
be  adopted  to  the  ideographic  language 
requirements. 

Ideographic  Name  and  Address  Support: 
To  provide  ideographic  language  support, 
we  need  to  develop  dictionaries  and  data 
processing  techniques  to  map  from  one 
language  representation  to  another.  This  is 
not  a  new  problem  and  a  wide  variety  of 
techniques  currently  exist.  However,  we 
need  to  identify  and  develop  the  particular 
ideographic  support  that  would  satisfy  our 
business  and  system  requirements.  Our 
approach  is  to  develop  a  multi-lingual 
database  that  has  the  capability  of 
displaying  names  and  addresses  of  al! 
American  Express  Card  Members  and 
Service  Establishments  and  has  all  the 
internal  code  information  for  the  user  that  is 
accessing  the  data.  Once  we  create  the 
supporting  dictionaries,  we  can  develop  an 
American  Express  specific  translation 
system  which  contains  business  related 
words,  phrases  and  other  necessary 
information.  The  American  Express 
translation  system  would  be  based  on 
current  translation  technology  with  added 
American  Express  specific  vocabulary. 

Data  Output:  Printers  and  the  operational 
software  must  be  defined  which  support  the 
full  range  of  the  language.  Output  is  also 
affected  by  automated  language  translation 
as  results  are  shifted  across  countries. 
Cash  dispensing  terminals  use  multiple 
languages  including  Japanese  and 
Chinese.  Precision  translation  between 
English  and  Japanese  or  between  English 
and  Chinese  is  a  requirement  which  can  be 
assisted  by  technology  developments. 

5,  Major  System  Components 

In  developing  a  system  that  takes  into 
consideration  these  environmental 
requirements,  our  approach  is  to  always 
think  globally  but  realize  that  sometimes  a 
unique  local  solution  will  be  required.  This 
will  allow  us  to  reuse  existing  facilities  when 
possible.  With  these  thoughts  in  mind,  the 
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major  components  of  our  system  are  as 
follows: 

Client/Server  Environment  Direction 

Client/server  computing  is  an  arciiitectural 
concept  tiiat  supports  the  division  of  an 
application  into  its  component  parts.  Each 
portion  of  the  application  can  then  run  on 
the  appropriate  platform.  Although  modular 
programming  techniques  have  existed  for 
some  time,  client/server  computing  is 
relatively  new.  This  new  processing 
concept  has  seemingly  unlimited  potential 
for  converting  the  current  mainframe-based 
environment  into  one  which  can  support 
American  Express*  information  processing 
needs  well  into  the  next  century.  Key 
components  of  the  client/server  computing 
environment  include  the  deployment  of  ultra 
high-speed  networks,  the  industry-wide 
move  toward  open  systems,  and  the 
availability  of  mainframe-equivalent 
processing  power  in  workstations. 
However,  the  client/server  architecture  will 
not  replace  the  mainframe. 

To  identify  an  appropriate  client/server 
architecture,  we  worked  with  our  offices  in 
the  local  regions.  Based  on  our  initial 
discussions,  the  client/server  architecture 
will  include  a  Font  Server,  Display  Server, 
File  Server,  Printer  Server,  and  Database 
Server.  A  Token-Ring  Network  could  be 
used  for  the  client/server  architecture. 
Considering  the  performance,  local  regions 
may  need  several  LANs  with  an  appropriate 
number  of  workstations.  How  many  LANs 
are  required  and  their  relationship  with  each 
department  needs  to  be  further  studied. 
With  a  relatively  low  investment  in  LAN 
equipment,  users  can  achieve  the  following 
benefits:  distributed  processing,  lower 
costs  through  shared  resources,  access  to 
shared  data,  better  use  of  existing 
resources,  display/workstation  freedom  of 
choice,  centralized  back-up, 
interconnectivity,  and  high-speed 
communication. 

Since  the  client/server  architecture  will  be 
for  all  applications  (including  ideographic), 
we  need  to  build  up  this  foundation  for  all 
regions  so  that  everyone  can  obtain  local 
language    support    from    the  same 


environmenL  As  such,  the  client/server 
architecture  must  be  in  accordance  with 
American  Express'  Technical  Infrastructure 
Roadmap  developed  by  Operational 
Systems  Planning  Worldwide  Information 
Processing  and  Telecommunications.  We 
are  extending  this  roadmap  to  include  an 
architecture  that  supports  double  byte 
characters  (and  possibly  3  or  4  byte 
characters  )  for  Chinese  and  Japanese. 

In  essence,  our  long-term  strategy  is  to 
deploy  a  fully  distributed  environment  on  a 
worldwide  bases.  In  this  integrated 
environment,  all  processing  functions  will  be 
provided  with  the  same  standard 
processing  platforms.  These  platforms  will 
include  RS/6000s,  STRATUS  Fault-tolerant 
Processors,  and  other  DCE-compliant 
servers.  In  this  project,  we  will  work  with 
our  Taiwan  office  to  develop  a  RS/6000 
client/server  prototype.  Since  client/sever 
issues  involved  with  supporting  a  Chinese 
environment  is  a  more  complicated 
problem,  we  will  be  able  to  migrate  our 
solution  to  other  regions. 

The  client/server  architecture  that  supports 
two  to  four  byte  characters  for  Chinese  and 
Japanese  can  be  defined  as  follows: 

Font  Server:  PS/55,  PS/2  or  IBM 
compatible  PC  can  be  the  font  server  for  a 
Japanese,  Chinese,  or  other  Asian  region 
system.  For  IBM  AIX,  the  font  files  are 
stored  in  a  RS/6000  and  are  loaded  into  X 
stations  whenever  it  is  requested  by  users. 

Display  Server:  Since  X  windows  is  based 
on  a  client/server  architecture,  besides  X 
stations,  PCs  can  also  become  display 
servers  by  installing  X  server. 

File  Server:  RS/6000  will  be  used  for  file 
servers. 

Printer  Server:  Either  AS/400  or  RS/6000 
will  be  used  for  printer  servers. 

Database  Server:  RS/6000  will  be  used  for 
database  servers. 

Databases:  Since  American  Express  has 
selected  Sybase  as  our  database  partner, 
we  will  use  Sybase  with  Chinese/Japanese 
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client/server  architecture.  Sybase  supports 
DOS.  OS/2,  AIX  and  Macintosh. 

Internal  Codes  for  Different  Regions:  EUC 
(Extended  UNIX  Code)  is  recommended  for 
workstations  since  American  Express  is 
using  IBM  AIX.  IBM  AIX  uses  EUC  as  the 
internal  code  and  has  defined  14,023 
Chinese  characters.  Each  Chinese 
character  can  take  two  or  four  byes.  EUC 
defines  a  total  of  141 ,376  Chinese 
characters.  This  is  enough  for  any 
language.  Since  same  characters  may 
have  different  appearance  in  Chinese  and 
Japanese  and  may  have  different  meaning, 
it  is  hard  to  define  unique  code  for  both 
Chinese  and  Kanji  characters.  To  access 
data  in  other  areas  among  different  regions, 
we  will  use  IBM  AIX  to  provide  multiple 
languages  environments. 

Intelligent  Letter  Generation 

We  have  started  to  develop  an  intelligent 
letter  generation  system  that  will  facilitate 
the  process  of  generating  letters  in 
Japanese  or  Chinese  to  card  members  in 
Japan,  Taiwan  and  Hong  Kong.  Such  a 
system  will  allow  the  user  to  input  customer 
specific  information.  The  system  will  then 
retrieve  any  additional  needed  information 
regarding  the  customer  from  the  host 
computer  database.  The  system  will  then 
decided  which  type  of  letter  template  should 
be  used  and  then  merge  the  customer 
information  into  the  letter  template.  The 
system  will  then  open  an  ideographic 
language  word  processor  to  allow  the  user 
to  make  any  modifications  to  the  generated 
letter.  Once  the  letter  has  been  finalized, 
the  system  will  print  the  letter.  In  addition, 
the  system  will  automatically  store  the  letter 
in  a  database  along  with  such  information 
as  the  date  it  was  written  and  the  author's 
name. 

To  ensure  the  development  of  one 
standardized  personalized  correspondence 
system,  we  will  use  an  expert  system 
American  Express  is  currently  developing. 
This  system  will  address  all  issues  of 
customer  correspondence  including 
automatic  letter  generation  and  network 
issues.  Once  this  system  is  completed,  it 
will  be  translated  into  Japanese  to  support 


our  Tokyo  office.  We  will  then  translate  the 
system  into  Chinese  to  support  other 
markets.  This  approach  will  result  in  one 
standardized  system  for  all  regions. 

The  development  of  a  truly  multilingual 
input/output  system  would  be  the  next  step. 
Such  a  system  would  not  simply  be  a 
collection  of  language-specific  1/0  routines 
to  suit  specific  applications.  Instead,  it 
would  contain  a  formulation  of  how  to 
specify  characters  in  different  languages. 
This  would  enable  an  application  to  perform 
character  1/0  in  any  language  on  an  equal 
basis.  [Kataoka  et  al.,  1991] 

Resolve  Chinese  code  set  incompatibilities 

In  the  system  currently  being  used  by  our 
Taiwan  office,  the  internal  code  set  is  not 
compatible  across  different  computers.  The 
goal  of  this  task  is  to  find  a  package  and 
customize  it  to  resolve  this  incompatibility. 

Character/Font  Management 

There  is  a  need  to  develop  a  tool  set  which 
supports  creating,  managing  and 
distributing  the  DBCS  character  font  sets. 
Currently,  whenever  a  new  Chinese 
character  is  required,  a  Xerox  has  to  be 
requested  to  create  the  corresponding  font. 
The  font  and  associated  internal  code  must 
then  be  added  to  workstations,  data  capture 
equipment  and  the  remote  mainframe  as 
well  as  printers  in  Taiwan  and  Hong  Kong. 
The  problem  is  that  the  font  may  not  be 
created  in  timely  manner  resulting  in 
inconsistencies  among  the  fonts  in  the 
mainframe,  PC,  printers  and  data  capture 
equipment. 

We  are  studying  the  market  to  identify 
solutions  for  character/font  management. 
Since  the  character/font  management 
needs  of  Taiwan  and  Japan  differ,  two 
solutions  will  need  to  be  developed.  For 
instance,  in  Taiwan  the  Ming  font  style  is 
popular  for  Chinese  characters.  Our 
Taiwan  office  has  little  requirement  of 
multiple  font  support  for  Chinese  character 
output.  In  Japan,  the  Mincho  and  Gothic 
font  styles  are  popular  for  Kanji  characters, 
and  the  Italic  and  Script  font  styleo  are 
available  for  non-Kanji  characters.  Our 
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Japan  office  expects  to  have  multiple  font 
support  for  Kanji  character  output,  such  as 
Mincho,  Gothic,  Italic  and  Script  font  style. 

We  are  looking  at  this  problem  globally  as 
we  work  with  the  local  regions  to  find  a  tool 
set  for  them.  However,  it  is  unclear 
whether  a  global  solution  exists  for 
character/font  management  since  it  does 
not  appear  that  any  one  software  company 
offers  one  management  solution  for  both 
Chinese  and  Japanese.  However,  there  is 
a  possibility  that  a  large  corporation  (e.g., 
IBM)  may  have  a  global  solution.  We  are 
still  investigating  this  issue. 

intelligent  Chinese  Input  Svstfam 

We  are  developing  an  intelligent  method  to 
input  information  into  the  client/server 
environment.  By  utilizing  one  virtual 
standardized  keying  method  and 
transparent  internal  Chinese  representation, 
Management  Services  keying  staff  could 
share  and  backup  workloads.  Furthermore, 
incorpo.ating  off-line  local  data  entries 
would  speed  up  data  entry  and  reduce  the 
system's  response  waiting  time  caused  by 
interacting  with  the  remote  mainframe 
system.  In  addition,  this  would  allow  for 
localized  design  of  input  screens  that  could 
be  tailored  to  meet  local  requirements. 

This  task  consists  of  the  following  major 
efforts:  (1)  determine  an  intelligent  input 
method  and  (2)  develop  an  off-line  local 
entry  system  that  is  integrated  with  the 
client/server  environment.  To  develop  an 
intelligent  method  to  Input  Chinese  v/e  will 
need  to  decide  whether  to  use  Optical 
Character  Recognition  (OCR)  and/or 
Intelligent  Character  Recognition  (ICR), 
decide  whether  to  use  hand-written  Chinese 
characters  for  input  for  on-line  data  capture, 
select  a  platform,  determine  which  vendor's 
Chinese  character  input  system  to  adopt, 
and  we  will  need  to  port  the  input  method  to 
the  desired  platform. 

Research  continues  in  this  field  az  to  what 
constitutes  an  optim&l  international 
language  interface  [Morisaki  et  al.,  1991], 
an  optimal  ideographic  keyboard  [Sheng 
1985],  and  an  optimal  ideographic  character 


input  and  processing  scheme  [Hsu  1991, 
Tien  1985]. 

6.  Future  Directions 

There  are  several  new  technologies  that 
can  enhance  an  ideographic  architecture. 
These  include  pattern  recognition,  natural 
language  machine  translation,  and  new 
input  methods. 

Pattern  recogn.tion  is  a  technique  to  match 
an  input  pattern  against  stored  patterns  to 
determine  the  closest  match.  This 
technology  would  be  useful  in  developing  a 
chop  verification  system.  The  chop  is  an 
item  unique  to  Asia.  It  is  carved  with  the 
reversed  image  of  a  person's  name  which  is 
used  for  official  documents.  It  serves  the 
same  purpose  as  signatures  for  western 
countries.  Pattern  recognition  could  be 
used  to  recognize  the  chop  pattern  and  thus 
enable  depositors  to  easily  and  securely 
withdraw  funds  from  branch  bank  offices. 

To  provide  multi-lingual  support  to  its 
customers,  some  form  of  natural  language 
machine  translation  could  be  used.  This 
technology  could  be  used  to  orovide  well 
translated  multi- lingual  occuments. 
However,  due  to  technology  constraints,  a 
fully  automa+ic  translation  system  is  not 
available  in  the  near  future.  However,  an 
understandable  translated  document  is 
available  between  some  languages  and  it  is 
useful  for  previewing  untranslated 
documents. 

New  input  methods  such  as  pen-based 
computing,  speech  recognition,  and  optical 
character  recognition  offer  alternatives  to 
the  conventional  keyboard.  This  Is 
especially  important  for  ideographic 
languages  since  keyboard  input  in  not  very 
convenient.  Currently,  people  who  use 
ideographic  languages  try  to  map  the 
pronunciations,  strokes,  or  the  shapes  of 
the  characters  to  the  keyboard.  [Cui  1985] 
These  systems  are  generally  not  easy  to 
learn  or  use.  In  addition,  these  systems  do 
not  provide  fast  Input  speed  and  they 
require  considerable  system  resources. 
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7.  Conclusion 

It  is  only  natural  that  people  expect  to  have 
support  in  their  own  language.  This  is 
particularly  true  in  high  growth  markets 
such  as  Japan,  Taiwan,  Hong  Kong  and 
Korea  where  over  90%  of  the  preferred 
language  is  the  national  language. 
American  Express  is  committed  to  meet 
both  the  internal  and  external  requirements 
for  language  support.  Externally  we  must 
communicate  with  our  customers  in  the 
language  of  choice  in  these  markets  and  we 
must  be  capable  of  supporting  their  national 
languages  efficiently  and  effectively.  To 
provide  such  support,  we  had  to  address 
the  client/server  environment  issues  as  well 
as  develop  software  systems  that  will  utilize 
this  architecture.  In  addition,  we  had  to 
ensure  that  the  selected  client/server 
architecture  as  well  as  developed  software 
systems  were  in  accordance  with  the 
American  Express  world-wide  architectural 
standards.  In  taking  a  global  approach  to 
the  problem,  we  can  ensure  that  our  Asian 
card  members  will  receive  the  same  quality 
services  as  any  other  card  member. 

The  effective  use  of  ideographic  language 
is  still  in  a  r^idimentary  stage.  A  good  deal 
of  research  Is  needed  to  facilitate  the  long- 
term  goal  of  effective  ideographic  language 
support  within  the  various  American 
Express  business  units.  The  architecture 
proposed  in  this  paper,  along  with 
ideographic  support  software,  will  improve 
our  ability  to  communicate  with  card 
members  in  their  local  languages.  As  new 
technologies  mature,  we  can  expect  to 
further  improve  the  quality  of  our  services  to 
all  our  card  members  worldwide. 
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ABSTRACT 

In  this  paper  we  enhance  the  architectures  of  both  the  telecommunication  networks 
and  intelligent  networks  to  incorporate  substantial  component  of  "knowledge  processing". 
It  is  then  reconfigured  to  meet  the  needs  of  educational  and  research  communities. 
Processing  of  knowledge  occurs  as  infomnation  flows  through  the  network  in  two  distinct 
ways.  First  when  the  initial  interrogation  takes  place,  the  subject  matter  is  identified  and 
linked  to  other  knowledge  by  forward  and  backward  chaining.  Second,  the  function  to  be 
perfomned  on  this  subject  matter  is  also  identified  and  a  operator-operand  relationship  is 
established  to  facilitate  the  network  response. 


1.  Introduction 

Network  based  educational  systems  (NBES)  have  started 
to  emerge  and  isolated  cases  of  a  broad  spectrum  of  such 
networks  facilitate  distance  learning,  interactive  distance 
classrooms  and  video  based  participation  of  distant 
classrooms.  Such  applications  (1,  2)  need  high  bandwidth 
communication  links  to  pemnit  bidirectional  video  facilities  to 
be  implemented.  Such  techniques  have  been  operational 
and  proven  successful  in  creating  a  classroom  environment 
for  college  education. 

Whilst,  we  commend  the  progress  in  this  direction,  we  are 
also  alarmed  that  the  progress  in  the  crucial  direction  of 
intelligent  networks  is  not  being  harnessed  for  the  innovation 
and  development  of  educational  networks.  This  type  of 
network  processes  knowledge  and  its  segments  intelligently  and 
fabricates  the  response  from  a  large  cross-section  of 
knowledge  bases  (banks).  This  network  uses  the 
communication  capability  of  the  network  to  collect  queries  from 
students  in  an  interactive  mode  and  then  poses  the  question  to 
a  "knowledge  ring"  comprising  of  numerous  knowledge  bases 
arranged  hierarchically,  and  then  bursts  the  response  back  from 
an  "artificially  intelligent  instructor".  Such  a  response  would 
be  consistent  with  the  response  of  an  extremely 
knowledgeable  instructor  but  needing  streamlined  language 
interface  to  comprehend  the  precise  needs  of  the  student. 
Once  the  query  is  understood,  the  system  would  restate  the 
question  back  to  the  student  in  the  way  tt)e  particular 
knowledge  base  is  interrogated.  Upon  confimnalion,  the 
system  would  deliver  the  response  back  to  the  student.  In  a 
manner  of  speaking,  this  is  how  the  human  instructor  would 
have  responded  in  a  classroom.  We  do  not  promise  that  this 
methodology  of  teaching  is  applicable  in  every  situation,  but 
there  appears  to  be  niche  for  such  an  NBES  where  the 
students  are  eager  and  intelligent  to  interact  constructively 
with  the  system.  Typical  of  this  environment  is  the  research 
and  development  facility  of  any  organization  or  the  graduate 
research  center  of  any  university. 

In  this  paper  we  present  an  architectural  configuration  of  the 
(NBES)  system  and  its  components  which  have  all  the 
advantages  and  features  of  any  intelligent  network  (3,  4,  5.  6). 
We  also  present  the  areas  where  these  networks  differ  from 
conventional  intelligent  networks  and  the  need  for  syntactic 
rule-based  "knowledge  processing"  and  the  need  for 
"knowledge  control  point"  rather  than  a  service  control  point 
(SOP.  See  Ref  7)  of  the  traditional  intelligent  networtc.  Finally. 


we  present  how  these  systems  (NBES's)  are  compatible  with 
evolving  networks  such  as  the  SONET  (8,  9).  campus 
networks  or  any  high  speed  digital  network  in  the  circuit  or 
packet  mode  of  function.  The  asynchronous  transmission 
mode  of  the  ATM  or  the  hierarchy  of  the  SONET  rates  do  not 
constitute  any  problem  to  the  evolution  of  NBES. 

We  hasten  to  add  that  this  type  of  networlQ  may  be  futile  and 
overpriced  for  environments  where  the  emotional 
involvement  between  the  student  and  teacher  is  high  and 
education  is  much  more  than  the  textual  or  graphical 
exchange  of  infomiation.  It  is  likely  to  retain  some  of  the 
pitfalls  that  the  Al  techniques  are  known  to  have.  Overiy 
intelligent  abusers  can  cause  serious  problems  in  the 
functionality  of  NBES  and  bring  it  to  "dead-locked"  halt! 
However.  NBES  can  be  as  useful  to  the  educational  community 
as  intelligent  network  is  to  the  society. 

The  rest  of  this  paper  is  divided  in  two  parts.  In  the  first  part, 
we  present  the  educator's  point  of  conceptualization  of  the 
NBES.  In  the  second  part,  we  present  the  networks  and 
communications  aspects  in  the  proposed  NBES  and  finally 
we  project  how  the  NBES  may  be  evolved  over  the  next  two 
decades  to  lake  full  advantage  of  the  already  committed 
networks  such  as  IN/1  (10),  IN/1+ (11),  lN/2  (12),  AIN  (13), 
USIN  (14,  15),  together  with  ISDN  (16).  SONET  (8.  9).  ATM 
(17,  18)  already  appearing  in  the  horizons  of  our  society. 

PART  I.  The  Educator's  Perspective 

2.  Features  Common  to  Educational  Environments. 

If  exchange  of  information  and  knowledge  has  been  a  age 
old  propcsition  in  schools  and  universities,  then  the  discipline 
of  communication  is  at  wort;.  The  impact  of  a  new  field  of 
data  communication  upon  the  oldest  institution  of  the  teacher- 
student  relation  is  very  likely  to  cause  resistance  and  friction 
Be  as  it  may,  if  the  two  are  going  to  be  merged,  then 
knowledge  bases  can  be  installed,  interfaces  can  be 
designed,  and  the  learning  steps  can  t>e  compiled  in 
processing  increments  of  information  which  will  be  collated, 
sorted,  merged,  rearranged,  graphed,  and  evolved  as  a 
body  of  knowledge  which  will  be  retained  in  the  minds  of 
the  learners.  Thus  knowledge  engineering  is  the  concern  of 
every  teacher  and  of  every  student. 

Fortunately,  computer  science  has  stream  lined  some 
these  basic  function  in  all  exchange  of  information  and  data. 
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More  important  is  the  man-machine  communication  via 
structured  language  which  can  be  parsed  based  upon  the  rules 
of  Syntax,  analyzed  based  upon  the  rules  of  the  semantics,  and 
if  the  entire  module  of  communication  (i.e.,  the  program)  is 
consistent  then  the  process  of  assembly  and  linking  can  be 
started  to  generated  the  executable  codes  which  the 
machine  simply  executes  as  an  independent  module  or  as  a 
binary  machine  instruction. 

Flexibility  of  language  facilitates  communication 
'*  enormously.  Now,  if  a  fault  tolerant  super  compiler  can  be 
instituted  at  every  man-machine  interface  then  any  student 
can  talk  to  the  machine  and  any  machine  can  become  an 
understanding  teacher.  The  installation  of  fault  tolerant  super 
compiler  is  an  outrageously  expensive  proposition.  But  the 
student  can  go  half  way  in  woricing  with  a  realistic  interface  ano 
an  inexpensive  computer. 

3.  Role  of  Networks  in  Education  Environments 

Ideally  an  instructor  will  able  to  answer  any  query  on  an; 
subject  instantly  and  provide  a  platform  for  interact! /e 
hierarchy  of  knowledge.  Since  the  instructor  is  human, 
students  leam  to  compromise.  If  the  logical  and  retrieval  pa^ 
of  the  Instructor  function  can  be  automated,  then  the  source  of 
information  can  be  in  distant  knowledge  banks  and  the  role 
networlcs  to  communicate  information  over  long  distances 
becomes  evident.  In  this  mechanized  environment, 
creativity  of  the  instructor  to  foresee  implications,  the  forward 
vision,  the  integration  of  concepts  still  remains  human.  But  the 
capacity  to  store,  monitor  and  retrieve  information  over  long 
distances  brings  memory  technology  and  communication 
engineering  within  the  realm  of  teacher-student  relationship. 

When  the  role  of  networks  is  only  to  gap  the  physical 
distance  between  teacher  and  student  via  video  and  audio 
channels,  distance  leaming  ensues.  In  addition,  when  the  role  of 
networlcs  becomes  intelligent  and  human  in  processing 
and  controlling  the  information  communicated,  the  features 
of  intelligent  network  ensue.  When  the  role  of  the  network 
further  includes  the  processing  of  knowledge  by  dissecting 
(parsing)  and  reforming  the  syntactic  and  semantic  context  of 
the  network  queries  to  assemble  a  logical  response  from 
distributed  knowledge  bases,  then  the  network  based  education 
system  (NBES)  emerges. 

4.  Role  of  Knowledge  Bases  in  Educational  Environments 

Mechanized  storage  and  retrieval  of  information  offers  well 
documented  (19,  20,  21)  and  distinct  advantages  to  the 
educational  community.  In  this  paper,  we  shall  not  reiterate 
these  benefits,  instead  we  will  discuss  the  management  and 
updating  of  such  vast  electronic  devices  that  serve  the  interests 
of  the  teaching  community.  Knowledge  is  dynamic, 
quantifiable,  and  classifiable.  If  the  aforementioned  aspects 
are  accepted,  then  knowledge  bases  need  to  be  maintained, 
stored  in  discrete  blocks  at  finite  addresses  and  can  be 
separated  out  by  the  relationship  that  any  finite  quantity  (e.g.  a 
paper  by  its  title,  keywords,  etc.;  a  book  by  its  title,  chapters, 
references,  etc;  a  concept  by  its  origin, its  use,  its  application, 
etc;,  etc.)  of  knowledge  has  with  respect  to  prior  knowledge 
about  the  subject  (whose  address  is  known  or  accessible  to  the 
software  knowledge-bank  managers). 

In  conjunction  with  the  proposed  NBES,  knowledge  bases 
need  to  be  addressed  by  subject  and  need  to  be  maintained  and 
managed  by  experts  in  the  field  This  concept  has  been  well 
recognized  in  the  telecommunication,  credit-card,  car- 
rental,  etc.,  industries  and  trained  staff  maintains  such 
databases.  In  context  to  the  intelligent  networks,  the  service 
management  systems  (SMS,  see  Ref.  22)  is  viewed  as  an 
essential  element  to  maintain,  monitor,  update,  and  optimize  the 
service  control  point  (SCP.  see  Ref.  23).  And  this  SCP  is 
itself  a  large  network  database.  This  SCP  has  800.  91 1 ,  ABS. 
etc  related  Information  in  lN/1.  and  900.  700,  CIJ\SS.  etc , 
related  infonmation  in  the  emerainq  IN/1+,  IN/2  networks 


PART  II.  The  Network  Designer's  Perspective 
5.  Proposed  Architecture  of  NBES 

5.1  Basic  Existing  Building  Blocks 

5.1.1  Campus  Networks  (CN):  NBES  is  network  based.  It 
interconnects  numerous  campus  networks  like  MAN'S  and 
WAN's  interconnect  LAN's.  Network  nodes  and  gateways  in 
campus  networks  monitor  and  direct  the  flow  of  information  in 
and  out  of  campus  networks  to  a  knowledge  query  px)int  (See 
Sec.  5.3.1)  and  then  on  to  a  knowledge  ring  (See  Sec  5.2.1). 
The  outflow  of  solocitations  or  commands  from  students  flows 
up  to  the  knowledge  query  point  and  specifically  compiled 
information  from  the  knowledge  ring  is  received  in  the  campus 
networks. 

5.1.2  Very  High  Speed  Data  Networks  (VHSDN): 
Classic  circuit  switched  telephone  type  networks  are 
bidirectional  with  generally  the  same  data  rates.  These  are 
likely  to  become  saturated  (especially  during  the  peak  traffic 
hours)  with  the  high  volume  of  personalized  data  traffic  in  the 
NBES.  However,  evolving  high  speed  networks  dedicated  to 
the  transport  of  large  blocks  data  offer  enormous  promise.  It 
can  be  seen  that  the  student  queries  need  initial  processing  to 
remove  inaccuracy  of  the  language  or  uncertainty  of  the 
questions  posed.  3ut  when  the  fonmation  of  the  query  is 
complete  the  database  is  communicated  by  a  packet  by  the 
backbone  packet  switched  educational  netvs'ork  (equivalent  to 
the  CSS-7  (see  Ref.  24)  network  for  intelligent  networks)  In 
the  conventional  sense  these  CCS-7  control  and  facilitate  the 
new  services  and  control  the  circuit  switched  channels  within 
the  SSP's.  In  the  NBES,  the  knowledge  ring  now  can 
transmit  a  large  blocks  of  customized  data  in  the 
response  to  the  solicitation/command  also  via  a  high  speed 
packet  network  linking  the  "knowledge  ring"  and  the  numerous 
campus  networks.  Fast  packet  transmission  technology  (25)  is 
also  emerging  through  the  national  and  international  networks 
n  IS  interesting  to  note  that  the  nonmal  flow  of  information 
becomes  unidirectional  in  NBES  as  opposed  the  the 
bidirectional  flow  of  control  information  in  the  conventional 
intelligent  networks.  Bandwidth  allocation  can  thus  be  made 
optimal  in  NBES. 

.  5-1 .3  Knowledge  Bases  (KRV  if  the  information  contained 
in  the  knowledge  bases  is  highly  specialized  and  current  and  at 
the  state  of  technology,  then  a  large  number  of  the  knowledge 
bases  may  become  essential.  These  may  be  networked 
or  independent.  In  any  case  an  individual  knowledge 
maintenance  system  (KMS)  for  every  KB  is  necessa^ 
Small  independent  dynamic  databases  such  as  stock-market 
database,  airiine  database,  or  even  patient  database  exist 
and  can  be  suitably  modified  for  store  modules  of  knowledge 
(e.g.,  papers,  equations,  technologies,  etc.,  in  variable  length 
data  structures)  to  function  as  rudimentary  knowledge  bases 
Arriple  literature  exists  (19.  21)  about  the  existence  and 
fabncation  of  such  bases  and  will  not  be  discussed  any  further. 

5.2.  Other  Elements  of  the  Network 

5.2.1  Knowledge  Ring  (KR):  Isolated  knowledge  bases 
can  become  too  expensive  to  dispense  specialized 
modules  of  information.  Conversely  very  widely  documented 
subjects  can  need  multiterabytes  of  storage  space.  To  contain 
and  manage  the  storage  of  very  vast  bases  or  very  tiny  bases, 
a  knowledge  ring  provides  a  viable  compromise.  This  ring! 
capable  of  accessing  numerous  bases,  cateis  to  growing 
knowledge  and  new  areas  of  research  by  adding  a  node  on 
the  ring.  New  nodes  may  also  be  added  to  this  ring  as  new 
disciplines  emerge  and  evolve.  Conversely  old  nodes  may 
be  deleted,  when  it  is  no  longer  necessary  to  retain  obsolete 
bases,  or  when  that  particular  base  is  no  longer  economically 
viable  to  sustain.  The  access  and  cost  of  access  may  then  both 
be  controlled  by  software  and  protocols  as  they  are  used  in  the 
nodes  that  access  long  distance  and  trunk  facilities  of  any 
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communication  system. 

If  the  knowledge  ring  is  itself  designed  as  network,  then  its 
nodes  can  be  assigned  logical  addresses  to  correspond  to  the 
high  level  classification  of  the  Dewey  decimal  system  or  the 
Library  of  Congress  classification  of  the  subject  matters.  The 
approach  permits  the  designers  of  the  NBES  to  build  an 
electronic  library  of  any  size,  in  any  expertise,  and  as  easily 
composed  as  a  physical  library  to  by  changing  the  contents 
of  the  data  structures  in  the  knowledge  bases  addressed  as 
logical  nodes  on  the  knowledge  ring. 

5.2  2  Knowiedoe  Management  System  (KMS>:  knowledge 
has  vague  frontier?  and  it  is  actively  modified,  processed 
and  expanded.  For  this  reason  the  updating  of  the  knowledge 
bases  is  crucial.  Hence  a  group  of  experts  to  update  and 
modify  such  a  knowledge  base  is  essential.  This  functionality  is 
human  in  most  organizations,  libraries,  or  even  computer 
systems.  Operating  System  techniques  may  sometimes  be 
used  to  retain  the  most  recently  used  variable/file,  most 
frequently  used  variable/file,  nearest  context  variable/file,  etc. 
(as  they  are  used  in  memory  and  Cache  management 
systems).  However  implemented,  ihe  functionality  of  KMS 
in  NBES  is  necessary.  At  this  stage  of  the  development  of 
NBES,  we  foresee  these  KMS*s  to  be  staffed  by  human 
beings  (*)  rather  than  a  self  renovating  information  system. 

There  Is  another  side  of  the  KB's  and  KMS's.  When  the 
sources  of  active  knowledge  generation  (such  as  research 
laborrtories,  satellite  tracking  stations.  Rand  Corporations, 
Research  Institutions,  etc.,)  centers  are  networked  to  feed  the 
KB's  directly,  then  the  updating  can  be  automatic.  Examples 
of  such  automated  environments  exist.  For  example,  a  stock 
market  transaction  is  automatically  entered  in  the  stock 
market  database.  Weather  satellites  automatically  update 
meteorologicai  centers.  Defense  radar  trackers  automatically 
wam  national  defense  networks,  etc..  In  an  paperless  society 
we  can  foresee  the  sources  of  knowledge  being  in  direct 
communication  with  the  consumers  of  knowledge  via  the 
NBES  environments.  Check  points  analogous  to  the  KQP  are 
seen  as  being  essential  to  the  entry  of  only  the  authenticated 
and  authorized  information  in  the  KB's  and  in  the  KR. 

5.3  Nevy  Key  Elements  in  the  Network 

5.3.1  Knowledge  Query  Point  (KQP)  or  Software  interface 
between  NBES  and  CN:  In  order  for  the  NBES  to 
perform  intelligent  functions  in  responding  to  queries  from 
campus  networks,  an  interpretive  interface  is  necessary  to 
accept  structured  queries  and  infer  which  knowledge  base  to 
address  in  order  to  generate  a  response.  In  conventional 
intelligent  networks  the  network  response  in  initiated  when 
the  service  switching  point  (SSP,  see  Ref.  26)  detects  a  trigger 
condition  (i.e.,  the  dialing  of  800,  911,  700,  etc.,)  from  the 
subscriber.  We  see  KQP  as  a  new  element  to  the  general 
architecture  of  networks.  The  functionality  of  the  KQP  is 
critical  to  the  success  of  this  network  environment.  It 
accomplishes  the  function  of  a  preprocessor  (or  the  very  first 
check  point  of  legitimate  users  and  their  transactions  (in 
the  form  of  questions/retrieval  that  may  be  initiated)  of  the 
queries  through  the  network.  In  a  sense  this  is  software 
equivalent  of  the  physical  door  placed  at  money  access  center 
(MAC)  -systems.  At  the  entry  to  the  network,  the  KQP 
perforrTj:^  the  student  validation  function,  authorization  code, 
access  authorization  and  billing  information,  credit  card 
information  for  the  service  provided.  Transactions  of  illegal 
users,  hackers,  virus  planters  are  terminated  at  this  level  by  the 
network. 


(*)  For  a  network  of  KB's  one  KMS  with  numerous  specialists 
for  each  KB  with  one  common  interfacing  may  be  sufficient  and 
perhaps  more  economical.  The  size  of  the  KB  and  the 
dynamic  nature  of  stored  information  will  influence  this  choice. 
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This  software  barrier  at  KQP  also  has  a  query  processor 
which  identifies  what  is  asked  about  which  subject  matter.  The 
parser  in  KQP  separates  the  solicitation  and/or  command  from 
the  subject  matter  in  the  query.  The  solicitation  can  be  in  the 
form  of  what,  how,  what,  why,  when,  etc.,  or  combinations 
thereof,  about  the  particular  subject  matter  in  the  query.  The 
command  can  be  in  the  form  of  lookup,  retrieve,  expand, 
instances,  analogize,  etc..  the  subject  matter.  Every  query 
and/or  command  is  an  operation  code  with  its  customized 
protocol.  And  every  subject  matter  can  be  viewed  as  an 
operand.  Together  they  form  an  NBES  network  instruction.  A 
transaction  can  be  a  single  instruction  or  an  assembly  of  such 
instructions  depending  upon  what  the  user  v/ishes  to  accomplish. 
This  assembly  is  then  executed  or  interpreted  by  the  network. 
Every  instruction  accomplishes  a  finite  step  m  "knowledge 
processing"  in  the  network. 

5.3.2.  The  Knowledge  Transfer  Point  (KTP):  This  software 
system  acts  as  a  second  check  before  any  transaction  with 
the  network  takes  place.  It  identifies  the  subject  matter  via  a 
modified  english  language  dictionary.  Valid  dictionary  words 
(including  proper  names  of  people,  places,  materials,  objects, 
about  whom  information  exists  in  the  KB's)  are  checked  to  see 
if  they  belong  to  classification  of  knowledge  in  the  KR.  In  a 
sense,  KTP  identifies  the  subject  matter  in  context  to  the 
structure  of  the  overall  knowledge  by  identifying  the 
"generalized  knowledge  address"  (the  Dewey  Decimal 
number,  the  Library  of  Congress  identifier,  etc.;  see  Ref.  27) 
of  the  subject  matter  sought.  Misspelled  words,  nonsense 
subject  matters  and  improper  query  in  context  to  the  subject 
matter  are  returned  to  the  users.  Unauthorized  users  of  the 
particular  subject  matter,  sneakers,  browsers,  and  accidental 
information  leaks,    etc.  are  expelled  for  networic  security. 

The  modified  dictionary  identifies  the  subjects  in  the 
knowledge  bases  within  the  knowledge  ring  (KR).  The 
subject  matter  is  itself  classified  and  cataloged  according  to  a 
subject  hierarchy  such  as  the  Dewey  Decimal  System,  the 
Library  of  Congress  system,  the  Asian  Library  system,  or  even 
the  Princeton  classification  system.  The  two  syntactical 
components  of  the  initiator's  query  are  reconstructed  here. 
Only  and  only  if  the  KR  can  handle  the  interrogation  from  ihe 
CN  will  the  syntactical  components  of  the  query  be  allowed  to 
proceed  in  the  network.  This  procedure  is  similar  to  the 
operating  system  procedure  of  any  computer  system  which 
does  not  permit  the  execution  phase  of  a  program,  if  there  were 
fatal  errors  in  compilation. 

5.3.3  KQP-KTP  Combination:  whereas  the  KQP  identifies 
what  is  to  done,  the  KTP  has  a  knowledge  address  of  the 
subject  matter.  Together  they  are  a  complete  legitimate 
instruction  to  the  network.  Typically,  the  query  is  converted  to 
a  machine  language  instruction  which  has  two  components  in  it 
namely,  the  operation  code  (identified  by  KQP)  and  the 
operand/operands  (identified  by  KTP).  It  is  this  single  instruction 
or  a  group  of  such  instructions  that  drives  the  NBES  like  the 
basic  instruction  or  the  microprogram  associated  with  the 
instructions  that  drive  any  computer.  We  see  a  lot  of  flexibility 
in  the  implementation  of  the  KQP  (such  as  found  in  the 
implementation  of  basic  hardwired  or  microprogrammed  CPU), 
and  this  flexibility  may  used  to  used  to  design  an  optimal 
KQP  for  any  application  (by  selecting  the  most  suitable 
cpcodes  and/or  network  microcode  for  the  application. 

5.3.4.  Knowledge  Control  Point  (KCP):  This  element  finally 
converts  the  "knowledge  address  identifier"  to  the  actual 
physical  or  logical  address  of  the  locations  in  knowledge  bases 
where  that  knowledge  is  embedded.  The  knowledge  address  In 
any  of  the  knowledge  classification  systems  (such  as  the 
Dewey,  Library  of  Congress,  etc.)  is  converted  to  a  network 
address  of  the  knowledge  base.  It  is  necessary  to  see  that 
this  address  translation  is  hierarchical,  i.e..  the  first  segment  of 
address  alone  can  identify  the  KB  and  the  latter  segment  or 
segments  can  actually  locate  the  exact  track-sector  address 


97iO 


of  the  mass  storage  system.  We  foresee  the  possibility  of 
building  massive  RAMs  which  have  memory  addresses  to 
correspond  to  the  knowledge  address  of  the  subject  matter,  thus 
reducing  the  time  for  address  translation  further. 

5.3.5.  Knowledge  Logic  Interpreter  (KLl):  When  the 
operation  code  (query/command)  and  operands  (hierarchical 
number,  e.g.,  Dewey  decimal  number  of  the  subject  matter) 
are  both  identified  and  validated,  the  KLI  becomes 
instrumental  in  dispatching  the  executable  binary  language 
instruction  (in  any  appropriate  format  or  protocol)  to  the 
network  components.  The  network  components  carry  out  their 
respective  function  (as  they  are  performed  during  call- 
processing  in  traditional  telecommunications  networks)  to 
send  the  answer  back  to  the  initiator  of  the  query.  The 
information  sought  is  extracted  from  the  appropriate  knowledge 
base  or  ring,  and  the  high  speed  digital  network  is  used  to 
burst  this  information  the  campus  network  (CN)  via  its 
gateway  to  the  VHSDN.  At  this  stage  the  conventional  CCITT 
X.25,  BX.25  or  any  other  suitable  network  protocol  may  be 
implemented.  Once  again  we  see  the  the  function  of  the  KLI 
is  not  exactly  the  same  as  that  of  the  SLI  (28)  in  IN/2. 

5.3.6.  KCP-KR  Protocol:  Wherever  the  physical  or  logical 
address  of  the  actual  knowledge  (the  subject  matter)  may  be 
located,  the  command  (i.e.,  opcode)  for  that  piece  of 
knowledge  has  to  be  communicated  to  the  KB  where  that 
subject  matter  has  been  located.  This  network  instruction 
received  at  the  KB  is  executed  in  its  entirety  at  its  appropriate 
KB.  The  protocol  can  be  in  the  form  of  operation  codes  or  it  can 
be  further  condensed  to  make  the  best  use  of  the  network 
transmission  and  protocol  processing  facilities.  If  these  KB's 
have  central  processor  units  *^at  are  function  on  a  standard 
microcode,  then  the  KCP  neeci:>  to  communicate  the  address  of 
the  microprogram  in  the  control  memory  of  the  CPU. 
Typically  we  expect  the  complex  queries  to  have  more  than 
one  "instruction"  to  the  network. 

5.3.6  NBES  Network  Protocol:  We  envision  that  this  protocol 
has  its  network  functions  distinct  from  the  common  channel 
interoffice  signaling  system  (CCISS,  see  Ref.  29)  protocol  and 
also  distinct  from  open  system  interconnect  (OSl,  see  Ref.  30) 
communications  protocol.  The  functions  of  the  NBES  can  not 
be  elegantly  mapped  into  the  functions  of  either  (CCISS  or 
OSl)  environments.  The  functions  of  NBES  also  can  not  be 
assembled  as  a  superset  from  the  functions  of  both  CCISS 
and  OSl  subfunctions.  This  protocol  has  to  eventually  evolve 
in  its  right  as  any  of  the  other  protocol.  But  at  this  stage  we  do 
not  see  it  as  a  major  problem  since  the  evolution  of  NBES  is 
still  embryonic. 

5.4.  Existing  Platform  for  NBES 

There  is  some  analogy  between  the  functions  and 
components  of  the  conventional  intelligent  networks  (such  as 
lN/2,  USIN,  etc.)  and  those  of  the  NBES.  But  we  also  foresee 
that  forcing  NBES  functions  from  lN/2  architecture  is 
suboptimal  if  not  its  misuse.  The  concept  of  recognizing  the 
structure  of  knowledge  and  then  being  able  to  compose  a 
response  form  the  network  offers  some  distinct  advantages. 
Property  designed  NBES  can  eventually  combine  all  the 
advantage  the  distance  learning,  and  mass  media  systems 
have  to  offer.  We  present  some  of  the  unique  functions  in 
Section  7.  For  these  reason,  the  implementation  of  the  NBES 
can  be  seen  as  an  enhancement  of  the  implementation  of 
the  conventional  intelligent  networks. 

6.  Architecture  of  NBES 

Two  architectural  drawings  are  presented.  In  Figure  1,  a 
specialized  topology  is  presented.  A  transactions  request  is 
initiated  at  any  of  the  campus  networks.  This  request  flows  in- 
wards via  the  KQR,  into  the  knowledge  query  ring  via  the 
dialog  formatter  DF.  The  query  format  is  verified  here  in  DF. 


The  user  and  operational  legitimacy  is  established  in  KQR. 
The  information  is  then  fed  into  the  KCP  to  establish  the 
validity  of  the  subject  matter  being  transacted.  The  syntax  of 
the  command  is  formulated  and  verified  to  check  who  is  doing 
what  to  which  piece  of  knowledge. 
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If  such  a  legitimacy  is  valid,  the  knowledge  identifier 
number  is  translated  to  the  logical  or  physical  address  of  the 
knowledge  base  within  the  KCP,  which  dispatches  the 
function  (in  executable  binary  code)  that  the  particular 
knowledge  base  has  to  perform.  This  command  to  the 
appropriate  KB  is  dispatched  by  the  KTP  via  the  typical  high- 
speed backbone  packet  network  of  the  NBES. 

The  KTP-KB  communication  is  depicted  by  the  outward 
radial  lines  to  the  KB  at  the  outer  rim  of  the  diagram.  The  KMS 
associated  with  each  KB  is  also  depicted.  Clustered 
knowledge  bases  and  their  common  knowledge  management 
system  (not  shown)  may  also  t>e  used  here. 
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Fig.  2  Implementation  of  the  NBES  using  existing  public  domain 
networks  and  ISDN  lines.  CN  Campus  Networks,  KLI  Knowledge 
Logic  Interpretters:  DP:  Dialog  Processors.  PBX:  Private  Branch 
Exchange;  KTP/STP:  Knowledge  Transfer  Point/Service  Transfer 
Point.  SMS:  Service  Management  Systems.  SCP/E:  Service  Control 
Point/Educational  environment;  ADR.DB:  Address  databases  of  the 
Knowledge  Bases;  KB"  Knowledge  Bases:  SSP's  Conventional  Service 
Switching  Points;  ISDN-  Integrated  Services  Digital  Network  The 
ISDN  lines  become  essential  for  communication  between  the  various 
NBES  elements  since  the  channel  control  information  is  necessary  for 
the  newly  recovered  information  to  be  relayed  back  from  the 
Knowledge  Bases 
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Individual  instructions  or  complex  transactions  needing 
multiple  Instructions  are  executed  at  the  knowledge  base.  When 
the  response  packet  of  information  associated  with  the  NBES 
instruction  is  secured  from  the  KB.  then  that  packet  is  sent  to 
originating  CN  with  user  identification  (i.e.,  the  actual  terminal 
address)  at  which  the  transaction  was  initiated.  Whereas  the 
conventional  STP's  in  intelligent  networl^s  function  twice  in 
the  address  translation  at  SCP.  the  KTP  functions  only  once. 
The  completion  of  the  transaction  takes  place  via  any  VHSDN 
and  not  the  CSS  backbone  networl^  of  conventional 
communication  networks.  This  is  seen  as  a  fundamental 
difference  between  NBES  and  iN's  thus  leading  to  much  more 
flexible  architecture  of  the  NBES  compared  to  the  architecture 
of  IN's. 

In  Figure  2.  the  conventional  communication  networl^s  are 
used.  Three  new  components  KQP.  KTP  and  SCP/E  are  added 
since  the  existing  networks  do  need  the  NBES  functions. 
Numerous  campus  networks  have  access  to  this  computer 
network  that  performs  the  functions  of  three  components 
discussed  earlier.  The  response  from  the  KB's  is 
communicated  via  any  existing  packet  network.  Even  though 
this  suboptimal  configuration  can  work,  we  see  prolonged 
network  response  times  and  suboptimal  use  of  circuit  switched 
networks,  if  ISDN  is  used  to  communicate  between  KB's  and 
SCP/E's. 

7,  Intelligent  (Al)  functions  of  NBES 

7.1  Supplementary  Knowledge: 

When  the  KCP  has  executed  a  series  of  transactions  for 
any  participant  (or  student),  it  has  infomnation  about  the  user 
ID  and  how  the  network  was  queried.  Since  the  information 
sought  by  the  student  follows  a  certain  pattern  of 
interrogation,  the  network  can  detect  which  aspects  of  the 
subject  matter  the  student  is  ill  informed  and  recommend 
or  initiate  further  instructions  to  the  KB  to  fumish  "readings" 
rather  than  the  reading  lists  that  the  human  instructor  providss 
The  pattern  of  pursuit  of  knowledge  is  used  to  determine  the 
lack  of  expertise  of  the  interrogator.  This  function  is  based 
upon  the  sequence  of  queries  flowing  through  the  KCP. 

Z2  Complementary  Knowiedoe: 

When  the  KCP  has  caught  on  to  a  line  of  interrogation,  the 
possible  ultimate  goal(s)  of  the  participant  can  be  extrapolated 
(from  the  the  knowledge  tree  or  hierarchy).  This  gives  NBES 
the  distinct  capability  to  be  exhaustive  about  all  outcomes 
rather  than  the  limited  search  that  humans  make.  The 
knowledge  processing  of  the  network  is  thus  intertwined  with  the 
creativity  of  the  participant.  In  knowledge  engineering,  fo.fvvard 
chaining  permits  a  much  wider  routine  knowledge  search  than 
what  the  mind  can  perform  routinely.  We  hasten  to  add  that 
the  network  acts  as  a  powerful  complement  rather  than  a 
challenge  to  human  creativity. 

7.3  Inductive  Knowledgp- 

The  KCP  can  also  detect  the  relationships  between  the 
queries,  i.e.,  detect  the  forward  chaining  and  backward  chaining 
(carried  out  routinely  in  knowledge  engineering)  of  the  subject 
matter  pursued  and  lead  the  student  to  areas  known  in  literature 
(and  embedded  in  knowledge  bases)  which  the  student  may  not 
know.  In  a  sense,  the  network  now  becomes  an  "artificially 
intelligent  instructor  identifying  and  detecting  the  cause- 
and-effect  relating  the  subjects  being  pursued  and  indicate 
other  causes  or  other  effects  related  to  the  same  event/subject 
matter. 

7.4  Analooical  Knowledoe: 

When  a  researcher  uses  a  chain  of  interrelationships  in  what 
he  is  pursuing,  the  KCP  is  able  to  detect  other  disciplines  or 


situations  in  which  such  relationships  exist.  Supposing  an 
anthropologist  Is  seeking  certain  species  in  certain  geographical 
regions,  the  CPU's  in  the  KCP's  can  list  all  the  common 
weather  pattern  in  the  regions  and  indicate  where  else  such 
patterns  exist.  As  a  second  example,  if  a  petrochemical 
engineer  is  exploring  a  polymer  chain,  the  KCP  can  alert  the 
chemist  where  else  such  chains  exist  and  all  the  supporting 
documentation.  This  functionality  is  most  easily  achieved  by 
storing  the  information  in  the  KB's  as  relational  data  structures. 
Whereas  searches  based  upon  byte-strings  is  commonly 
done  in  most  databases,  the  searches  that  the  NBES  can 
perform  are  based  upon  the  structure  of  knowledge  queried  and 
its  relationships  to  the  previous  knowledge  that  has  been 
sought. 

7.5  Deadlocked  (Self  Contradictory)  Pursuits: 

When  the  pattem  of  interrogation  is  partly  established  by 
the  researcher  at  the  KCP.  its  CPU's  can  complete  the  linkage 
of  information  to  provide  all  the  answers  sought.  However,  if 
the  line  of  interrogation  is  futile  (e.g..  list  all  situations  where 
energy  has  been  created  and  not  transformed),  the  KCP  can 
provide  artemate  approach  to  the  problem  and  Inform  the 
user  about  fundamental  laws  of  conservation  of  energy  if 
applicable. 

The  functions  that  NBES  can  perform  are  based  upon  the 
knowledge  and  its  structure  (via  forward  and  backward 
chaining)  rather  than  the  retrieval  of  data  and  it  can  become 
much  more  powerful  teaching  and  service  tool  in  most 
educational  environments.  It  can  also  verify  the  logical 
inference  the  student  has  drawn  from  the  knowledge  the 
student  has  gained  from  his  interaction  with  the  NBES.  This 
is  based  upon  the  logic  embedded  in  the  knowledge  it  has 
fumished  to  the  student.  Any  miscommunication  and 
misunderstanding  that  the  student  may  have  gained  during  the 
interaction  with  NBES  is  thus  eliminated. 

8.  Conclusions 

In  this  paper  we  have  presented  two  possible  architectures 
of  the  network  based  educational  systems.  Unlike  mass 
media  systems,  these  systems  compile  and  compose  the 
information  retumed.  They  are  knowledge  based  and  query 
driven.  They  respond  and  monitor  the  progress  of  each 
transaction  in  context  with  the  capability  of  the  network  and 
the  in  context  with  the  prior  interrogation.  They  respond  by 
detecting  the  english  language  like  queries  from  campus  and 
local  area  networks.  The  flow  of  information  is  always 
unidirectional  through  out  the  network  and  duplex  mode  of 
data  transmission  may  be  completely  eliminated.  The  channel 
capacities  may  thus  be  adjusted  much  more  optimally  in  the 
various  links  of  the  network. 

From  a  distant  perspective  this  network  performs  well  as 
high  level  educator  at  graduate  centers  or  artificially 
intelligent  knowledge  bank  to  research  laboratories,  it  responds 
routinely  the  very  first  question  but  immediately  picks  up  the 
forward  or  the  backward  linkages  of  that  particular  information 
that  has  been  transacted  by  the  network.  Altematively.  the 
networks  may  be  programmed  to  retain  a  knowledge  profile  of 
each  student  and  answer  according  to  the  IQ  of  the  student. 
We  see  this  aspect  of  the  network  function  to  be  a  challenge 
to  the  intelligence  and  the  curiosity  of  the  student  based 
upon  the  individual  traits.  This  makes  the  network  monitor  the 
leaming  process  of  the  student  like  any  university  or  a  school. 
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1.  Abstract 


The  purpose  of  this  study  was  to  examine  the  perception  of  college  professors  about 
multimedia  instructional  technology  (MIT),  and  the  factors  that  are  perceived  by  them  that 
facilitates  or  hinders  the  adoption  of  MIT  in  the  classroom.  Results  indicated  that 
individual  factors  such  as  awareness,  interest,  attitude,  evaluation,  involvement  of 
information  technology  are  common  predictors  for  both  early  and  late  adoption.  External 
factors  such  as  perceived  administrative  and  organizational  barriers  were  found,  by  large, 
not  significant  predictors  in  adoption  decisions. 


2.  Introduction 

The  idea  of  transforming  classroom  teaching 
and  learning  through  the  use  of  advanced 
technology  is  older  than  the  idea  of  computers  in 
classroom.  From,  textbooks  and  chalkboards  to 
radio,  film,  and  television,  claims  predicting 
extraordinary  changes  in  teacher  practice  and 
student  learning,  mixed  with  promotional  tactics, 
dominated  the  literature  in  the  initial  wave  of 
enthusiasm  for  each  new  technology  (Cuban,  1986). 
Computers  joined  the  list  of  technologies  promoted 
for  use  in  school  more  than  20  years  ago;  but  then, 
after  an  initial  flurry  of  interest  in  computer 
assisted  instruction  (CAI),  the  use  of  computer 
languished  in  schools  until  1980s.  Today,  with  the 
advent  of  multimedia  instructional  technology 
(MIT),  there  has  been  a  resurgent  interest  in 
radically  reforming  schools  to  allow  for  more 
active,  hands-on,  student-directed  learning, 
independently  or  in  groups;  and  computers  in 
classrooms  are  now  often  seen  as  both  a  catalyst  and 
a  support  for  making  this  transformation 
(Pearlman,  1989). 

However,  contrary  to  this  exciting 
phenomenon,  government  studies  reported  that 
many  teachers  are  not  adopting  the  leciinology  in 
their  teaching.  In  an  unpublished  survey  by  tiie 
Center  for  Social  Organization  of  Schools,  it  is 
reported  that,  between  1983  and  1985,  the  number  of 
computers  in  U.S.  schools  quadrupled  from 
approximately  250,000  to  over  one  million.  This 
number  doubled  again  by  1989  to  reach  2,355,000 
computers.  In  1985,  86  percent  of  the  nation's 
schools  had  access  to  computers,  with  24  percent 
having  15  or  more.  By  1989,  the  number  of  schools 
with  computers  had  climbed  to  96  percent;  57 
percent  of  these  schools  had  15  or  more  computers 
(Center  for  Social  Organization  of  Schools,  1986  and 
1989).  In  a  separate  study  by  the  Congressional 


Office  of  Technology  Assessment  (OTA,  1988),  it  is 
noted  that  "schools  have  acquired  computers 
rapidly...  but  most  elements  of  the  instructional 
process  remain  the  same.  This  contrasts  with  other 
sectors  of  society,  where  technology  changed  the 
way  business  is  transacted,  medical  problems  are 
analyzed,  and  products  are  produced."  Moreover, 
"despite  the  presence  of  computers  in  most  all 
American  public  schools,  only  half  of  the  nations' 
teachers  report  having  ever  used  computers  (OTA, 
1988)."  This  astonishing  finding  suggests  that 
supplying  teachers  with  computers  does  not  assure 
that  they  will  become  used  as  part  of  the 
instructional  program  at  school.  It  seems  that 
teachers  are  reluctant  to  alter  their  teaching 
approaches.  Graubard  (1972)  pointed  out  that  the 
task  for  educational  reform  and  social  change  is  not 
to  put  more  computers  in  schools  and  to  initiate 
further  studies  but  to  equip  individuals  with  the 
means  to  understand  and  struggle  against  structural 
and  attitudinal  impediments  to  implementing 
known  solutions.  In  the  largest  view,  therefore,  a 
gauge  of  teachers'  attitudes  and  evaluation  about 
instructional  technology  is  in  part  a  measure  of 
their  commitment  to  educational  reform. 

Since  World  War  n,  there  have  been 
systematic  studies  undertaken  in  Western  Europe 
(Rabier  and  Inglehardt,  1977, 1978;  Inglehardt,  1977) 
as  well  as  in  the  United  States  on  public  attitude 
about  science  and  technology  (Pion,  George,  and 
Lipsey,  1981;  Etzioni  and  Nunn,  1974;  Laporte  and 
Metlay,  1975;  Marshall,  1979;  Yankelovich,  1982). 
The  rationale  underlying  such  studies  is  generally 
as  follows.  A  positive  attitude  about  science  and 
technology  is  a  necessary  value  in  the  cultural  and 
political  milieu  of  a  nation  undergoing 
modernization.  Not  only  must  political  attitudes 
support  leaders  favoring  the  advancement  of 
science  but  public  expenditures  for  such 
advancements  must  be  made.  Following  the  same 
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line  of  reasoning,  it  would  be  most  appropriate  to 
say  that  a  positive  attitude  about  instructional 
technology  is  also  a  necessary  value  in  the  cultural 
and  political  milieu  of  an  educational  system 
undergoing  advancement  and  modification. 

A  review  of  literature  shows  that  numerous 
studies  have  addressed  the  danger  of  our 
educational  system  being  inferior  to  many  western 
countries  such  as  Japan  and  Germany.  Many 
studies  emphasized  how  the  use  of  computers  can 
reinforce  or  enhance  the  traditional  basic  skills  (i.e., 
reading  and  math).  But  most  of  these  studies  focus 
almost  entirely  on  the  measurement  of  student 
performance  outcome  through  the  use  of 
technologies.  Advocates  for  educational 
computing,  such  as  Vs^eir  (1989),  Cohen  (1988), 
Cuban  (1989),  LaFrenz  &  Friedman  (1989),  Pearlman 
(1989),  all  have  doubt  whether  transformations  in 
teaching  and  learning  can  occur  without 
accompanying  social,  attitudinal,  cultural,  political, 
and  organizational  changes  in  school  environment. 
These  equally  important  issues  are  the  focus  of  the 
present  study.  One  fundamental  question,  aside 
from  political  and  organizational  reform, 
educational  reformers  must  ask  is  how  "individual 
factors"  such  as  perception,  attitude,  teachers' 
theoretical  orientations  toward  teaching  and 
learning,  their  customary  approaches  to  instruction 
and  classroom  management,  and  genuine  interest 
of  instructional  technology  can  affect  adoption 
behavior. 

Studies  of  instructional  technology  adoption 
by  teachers  is  not  a  new  undertaking.  Teachers' 
adoption  of  computers,  their  configurations  of 
computer  use,  and  their  levels  of  implementation 
quality,  all  would  be  influenced  by  teachers' 
personal  attitudes,  interest,  and  their  evaluation  of 
the  technology  as  well  as  by  administrative 
supports  and  constraints  seen  mostly  from  their 
perspective.  Critical  factors,  real  or  perceived, 
affecting  the  adoption  or  non-adoption  of 
instructional  technologies  have  been  examined  by 
(Kell,  et  al.,  1990;  and  Tucker,  et  al.,  1990).  Cited  by 
Collins  (1990),  Andee  Rubin  suggested  4  factors  that 
affect  the  likelihood  of  adoption  for  any 
instructional  technology.  Rubin  noted  that  (1)  male 
teachers  tend  to  be  motivated  by  their  interest  in 
the  technology  particularly  if  they  have  a  computer 
at  home,  (2)  if  the  teacher  feels  technology  can  help 
students  learn  a  certain  subject  better,  she/he  is 
more  likely  to  adopt  the  technology,  (3)  if  the 
teacher  feels  administrators  expect  or  would  value 
the  use  of  technology,  he/she  is  more  likely  to  do  it, 
and  (4)  if  the  teacher  has  the  desire  to  try  something 
new,  then  the  technology  has  the  appeal.  Also 
suggested  by  Rubin  (1990)  are  5  other  factors  that 


affect  institutionalization  and  continued  use  of  any 
technology.  These  include  coordination  between 
decision  makers,  powerful  advocates,  student 
enthusiasm,  student  learning,  and  teacher 
enthusiasm.  Rubin  explained  that  computer 
coordinators,  curriculum  specialists,  and  teachers 
should  all  be  involved  in  making  decisions  about 
how  technology  is  used.  Institutionalization  will 
occur  if  teachers  receive  strong  support  from 
budget-controlling  administrators  or  powerful 
advocates.  Enthusiasm  is  one  important  factor 
which  affects  both  students  and  teachers.  If 
students  are  enthusiastic  and  self-motivated  to 
work  on  tasks,  teachers  see  tangible  effects  on 
learning,  teachers  are  rewarded  and  will  use  the 
technology.  Finally,  Rubin  added  that  if  the  teacher 
shows  interest  in  the  technology  and  feels  it 
improves  his/her  teaching,  teachers  will  be  more 
likely  to  continue  use  of  the  technology. 

Resistors  of  instructional  technologies  have 
used  various  symbolic  strategies  to  resist 
innovations.  Some  perceived  technology  as  a 
threat  to  institutionalized  power.  The  more 
comprehensive  the  technology,  the  greater  the 
potential  threat.  Resistors  view  teaching  as 
traditionally  been  a  personal  process,  an  intimate 
relationship  between  instructor  and  student.  The 
instructor  is  the  dispenser  of  knowledge  and  the 
student  the  passive  receiver  of  the  knowledge. 
Jwaidch  and  Marker  (1973)  identified  some  of  the 
"external  barriers"  commonly  perceived  by  teachers 
to  adoption  of  instructional  technologies  and  found 
that  many  teachers  expressed  the  need,  before 
adoption,  for  training  and  support  beyond  the  one 
or  two  days  seminars  or  demonstrations,  providing 
encouragement,  recognition,  time  incentive, 
technical  assistance,  strong  leadership,  and 
handling  disturbances. 

While  a  great  many  factors  can  influence 
individual  variations  in  use  of  instructional 
technology,  this  study  was  particularly  concerned 
with  the  "external  factors."  Individual  factors  will 
also  be  examined  to  gain  greater  understanding  that 
could  be  hypothesized  to  account  for  variations  in 
levels  of  adoptions.  In  sum,  these  factors  were  the 
motives  for  a  survey  at  the  University  of  Hawaii  at 
Manoa  regarding  university  professors*  sense  of 
change  in  the  educational  environment  over  the 
past  20  years,  their  interest,  attitudes,  and 
evaluation  of  instructional  technologies,  and  the 
relationship  of  these  individual  factors  and  other 
perceived  external  barriers  to  adoption  and 
resistance  of,  specifically,  multimedia  instructional 
technology  (MTT).  Of  particular  interest  in  this 
study  was  the  determination  of  which  specific 
factors,  individual  or  external,  are  most  associated 
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with  early  adoption  and  potential  future  adoption. 
This  is  expressed  in  the  following  2  hypotheses. 

HI:  Professors'  early  adoption  of  MIT  is  positively 
and  significantly  associated  with  individual 
factors. 

H2:  Professors'  potential  future  adoption  of  MIT 
are  positively  and  significantly  associated  with 
individual  factors,  and  are  not  significantly 
correlated  to  perceived  external  factors. 

3.  Method 

The  survey  instrument  was  constructed  and 
programmed  to  create  an  electronic  questionnaire 
by  using  the  CATI  (Computer  Assisted  Telephone 
Interviewing)  software  using  4  IBM  PS/2  Model  30 
personal  computers.  The  use  of  an  electronic 
questionnaire  minimizes  data  transcription  errors, 
prevents  the  accidental  entry  of  out-of-range 
numbers  and  allows  for  the  automatic  execution  of 
skip  patterns  of  the  instrument. 

3.1  Sampling 

The  survey  respondents  were  selected 
through  a  systematic  random  sample  from  the 
University  of  Hawaii  at  Manoa  (1992)  telephone 
directory.  There  are  approximately  1500  faculty  at 
the  University.  6.8%  of  the  sample  points  were 
instructors,  4.2%  lecturers,  20.1%  assistant 
professors,  22.6%  associate  professor,  45.7%  full 
professors,  and  the  remaining  0.4%  were  emeritus 
professors.  The  fielded  period  for  data  collection 
ran  from  (October  19,  1992  to  October  30,  1992.  A 
toted  of  389  respondents  were  called  and  240 
telephone  interviews  were  completed  in  the  study. 
A  response  rate  of  61.7%  percent  was  achieved. 

3.2  Plan  for  Analysis 

After  responses  to  the  questions  were 
evaluated  using  usual  survey  analysis  procedures, 
several  indices  were  created  to  serve  as  a  basis  for  a 
more  detailed  statistical  model  of  the  relationships 
between  "individual  factors"  and  "external  factors" 
toward  multimedia  instructional  technologies 
adoption  or  resistance.  First,  a  descriptive  analysis 
of  responses  to  questions  on  awareness  of  change, 
attitude,  evaluation,  interest  and  involvement  of 
technologies  will  be  presented.  Second,  a  series  of 
discriminant  analyses  were  performed  using  each 
of  the  indices  as  independent  variables  and  early 
adopter/non-adopters  as  dependent  variable. 
Third,  a  regression  analysis  will  be  presented  to 
examine  factors  that  best  predict  likely-future- 
adoptor  and  unlikely-future-adoptors. 
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3.3  Construction  of  Variables 

In  order  to  assess  and  compare  college 
professors'  progress  in  implementing  instructional 
technologies  in  the  classroom,  a  measure  was 
needed  that  somehow  captures  differences  in  the 
degree  to  which  teachers  made  use  of  the 
technologies. 

3.3.1  Dependent  Variables:  Current  Adopters  and 
Future  Adopters 

Respondents  were  asked  if  they  have  been  a 
frequent-user  of  multimedia  instructional 
technology  in  their  teaching.  Of  the  218  responded 
to  the  question,  almost  50%  considered  themselves 
as  frequent-users  (early  adopters)  of  MIT.  The 
remaining  half  were  considered  as  non-adopters  or 
potential  future  adopters.  Seventy-three  percent  of 
the  potential  future  adopters  reported  that  they  will 
try  MIT  in  the  future  (likely-future-adopters)  after 
they  have  read  and  heard  so  much  about  the 
benefits  of  the  technology  and  27%  said  they  will 
not  (unlikely-future-adopters). 

3.3.2  Independent  Variables:  Internal  and  External 
Factors 

Six  independent  variables  were  constructed 
from  the  data  set  to  reflect  the  awareness,  attitudes, 
evaluation,  interest,  use  of  old  instructional 
technology,  and  personal  involvement  in  new 
information  technologies.  Their  construction  is 
summarized  cis  follows. 

(1)  Awareness:  Awareness  of  change  in  the 
educational  environment  was  measured  by  asking 
respondents  whether  they  agree  or  disagree  with 
the  following  2  statements:  (1)  Over  the  past  20 
years,  instructional  methods  in  higher  education  in 
the  U.S.  has,  in  general,  changed  a  great  deal,  and 
(2)  Considering  the  changes  that  have  come  about 
in  the  last  20  years,  instructional  technologies  (such 
as  microcomputer  and  multimedia)  have  been 
playing  a  very  important  role.  A  factor  analysis  of 
the  questions  suggested  that  there  was  indeed  a 
single  underlying  dimension  structuring  responses 
(eigenvalue=1.27  and  accounted  for  42.8%  of  the 
variance).  Summation  of  these  2  variables  yielded 
an  index  ranging  from  2,  representing  a  high  level 
of  awareness,  to  8,  representing  little  awareness  of 
change  in  the  educational  environment. 

(2)  Attitude:  To  determine  attitude  towards 
instructional  technologies,  respondents  were  asked 
whether  they  agree  or  disagree  with:  (1)  "I  believe 
that  the  computer  'as  a  teacher'  can  facilitate 


ic:::,. 

983 


student  learning,"  (2)  "Since  computer  can  visibly 
increase  office  productivity,  we  should  attempt 
similar  applications  in  the  instructional 
environment,"  and  (3'  "I  like  the  idea  that 
computer-aided  learning  promotes  discovery, 
creative  thinking  and  problem-solving." 
Agreement  was  taken  as  a  positive  attitude  towards 
instructional  technologies,  and  disagreement  for 
negative  attitude.  Summation  yielded  an  index 
ranging  from  3,  representing  the  most  positive 
attitude  toward  instructional  techixologies,  to  12, 
representing  the  most  negative  attitude.  A  factor 
analysis  of  these  3  items  resulted  an  eigenvalue  of 
2.31  and  explained  19.3%  of  the  variance. 

(3)  Evaluation:  The  index  for  evaluation  of 
instructional  technology  (IT)  was  measured  by 
summing  the  positive  responses  for  the  statements 
about  "IT  changes  learners'  experience  from  passive 
to  active"  and  "increased  use  of  IT  has  been  a  great 
benefit  to  education."  The  index  ranges  from  a  "2," 
meaning  a  positive  evaluation,  and  an  "8" 
meaning  a  negative  evaluation  of  instructional 
technologies.  A  similar  factor  analysis  had  an 
eigenvalue  of  1.55  and  accounted  for  32.2%  of  the 
variance. 

(4)  Interest:  In  measuring  interest  in 
instructional  technology,  respondents  were  asked 
whether  (1)  respondents  like  technology  and 
experimentation  and  often  try  something  new  in 
their  teaching  and  (2)  respondents  are  skeptical 
about  technology  in  the  effectiveness  in  teaching. 
Summation  of  these  two  questions  yielded  an  index 
ranging  from  2,  representing  the  highest  level  of 
interest,  to  8,  representing  the  lowest  level  of 
interest  in  instructional  technologies. 

(5)  Use  of  Old  Technology:  In  assessing 
professors'  use  of  old  instructional  technologies, 
respondents  were  asked  if  they  have  been  very 
often,  sometimes,  rarely,  or  never  using  some 
traditional  teaching  tools  such  as  transparencies, 
slides,  and  educational  films  or  videotapes.  The 
index  ranges  from  a  3,  meaning  "often  use, '  and  a 
12  meaning  "never  use." 

(6)  Involvement  of  New  Information 
Technology:  The  measure  of  the  use  of  new 
information  technology  was  assessed  using  a  series 
of  additional  questions  that  asked  how  often 
respondents  used  (1)  computers  at  work  or  at  home 
and  (2)  e-mail  for  correspondence  with  colleagues. 
The  involvement  of  new  technology  measure  was 
then  transformed  from  the  original  questions  to  an 
index  ranging  from  2  to  8,  with  2  meaning  high 
involvement  and  8  meaning  low  involvement 
with  new  information  technologies. 


4.  Analysis  and  Results 

4.1  Basic  Attitudes  and  Sample  Characteristics 

Table  1  shows  that,  in  general,  early-adopters 
and  potential  future-adopters  have  a  positive 
attitude  and  evaluation,  keen  interest,  and  high 
awareness  of  change  as  opposed  to  non-adopters 
and  unlikely-future-adopters.  Over  73%  of  the 
sample  felt  that  instructional  methods  in  higher 
education  in  the  U.S.  has  changed  a  great  deal  and 
have  been  playing  a  very  important  role  over  the 
past  20  years.  However,  over  57%  of  the 
respondents  said  that  they  find  it  difficult  to  talk 
about  instructional  technologies  because  they  don't 
know  enough  about  it.  About  71%  of  the 
respondents  reported  their  academic  department  is 
equipped  with  a  computer  laboratory.  With  regard 
to  experience,  44%  were  full-professors  and  about 
56%  were  tenured  or  tenured-track  non-full 

Table  1 

Individual  Difference  in  Early  and  Non-Adoption 
(in  percentage) 

Early      Non-      Likely  Unlikely 
Adopter  Adopter  Adopter  Adopter 
N=108     N=101      N=71  N=30 


Individual  Factors 

Awareness* 

73 

51 

59 

35 

Interest^ 

78 

43 

68 

24 

Attitude^ 

80 

65 

74 

52 

Evaluation* 

59 

37 

54 

27 

Use  of  old  technologyb 

78 

48 

57 

31 

Use  of  new  technology^ 

57 

38 

44 

31 

Years  of  teaching 

39 

27 

35 

30 

External  Factors  (perceived  barriers) 

Lack  of  successful  application 

in  the  educational  nuirket^ 

32 

70 

Lack  of  time  and  incentives 

for  me  to  experin^ent  with 

new  instructional  methods^ 

59 

64 

Lack  of  leadership  support 

from  administration^ 

53 

48 

Lack  of  personalized  training 

and  support  by  staffs 

50 

56 

Lack  of  assistance  and  support 

by  colleagues  in  the  faculty*^ 

42 

44 

Lack  of  microcomputers  on  campus^ 

57 

54 

NOTE: 

a.  Percentage  responding  either  "strongly  agree"  or  "agree" 
before  indices  were  created. 

b.  Percentage  responding  either  "very  often"  or  "sometime" 
before  indices  were  created. 

c.  Percentage  responding  either  "strongly  agree"  or  "agree"  to  "I 
have  not  been  using  multimedia  instructional  technology  in  my 
teaching  because:" 
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professors.  One  interesting  note  is  that  more  than 
65%  of  the  respondents  in  the  survey  had  more 
than  10  years  of  teaching  experience.  In  addition, 
82%  reported  that  they  use  a  personal  computer 
very  often  at  work  or  at  home  and  about  50%  said 
they  use  e-mail  very  often  or  sometimes  to  do 
correspondence  with  colleagues  (Table  1  shows 
detailed  individual  and  external  differences  in  each 
sub-groups  of  the  sample). 

4.2  Early  Adopters 

Table  2  presents  the  results  of  a  discriminant 
analysis  treating  the  whole  sample  as  2  groups: 
early-adopters  and  non-adopters  of  multimedia 
instructional  technology.  Discrimincint  analysis 
constructs  a  dimension  that  maximally  separates 
the  groups.  Thus  the  contribution  of  any  given 
variable  to  the  discriminating  dimension  can  be 
evaluated  holding  all  others  constant.  The 
awareness,  interest,  attitude,  evaluation  of 
instructional  technology,  technology  use,  and 
experience  variables  were  used  as  predictors,  and  a 
stepwise  procedure  of  discriminant  analysis  was 
employed  to  eliminate  those  variables  without 
satisfactory  discriminating  power.  The  procedure 
locates  the  variables  that  best  discriminates  between 
the  groups,  finds  the  next  best  discriminator  given 
the  first,  and  so  on. 


Table  2 

Discriminant  Analysis  of  Multimedia  Instructional  Technology 
Early  Adoption  Groups  with  Individual  Factors  as  Predictors 


Function  1 
(N=207) 


Interest 

.51  (.66) 

Awareness 

.25  (.44) 

Use  of  Old  Technology 

.43  (.51) 

Evaluation 

.33  (.55) 

Attitude 

.08  (.41) 

Use  of  New  Technology 

.36  (.20) 

Years  in  teaching 

.18  (.27) 

Eigenvalue 

.44 

Canonical  Correlation 

55 

Degree  of  freedom 

7 

Wilks's  lambda 

.69 

Significance 

p=.0000 

NOTE:  A  stepwise  procedure  was  used  to  identify  the 
significant  discriminating  variables  in  the  order  of  their 
contribution:  interest,  awareness,  use  of  old  technology, 
evaluation,  attitude,  use  of  new  technology,  and  teaching 
experience.  Variables  are  ordered  above  based  on  their  function 
loadings.  Standardized  canonical  coefficients  and  structure 
coefficients  (in  parentheses)  are  reported. 

Multiple  discriminant  function  analysis 
based  on  the  remaining  variables  yielded  one 
significant  discriminating  function  (Wilks's  lambda 
=  .69,  p<.00(X)).  Table  2  reports  standardized 
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canonical  coefficient,  which  may  be  interpreted  like 
beta  weight  in  multiple  regression.  The  structure 
coefficient  reported  are  analogous  to  loading  in 
factor  analysis  and  represents  the  correlation  of  a 
variable  with  the  underlying  function.  Pehadzur 
(1982)  notes  that  these  loadings  with  values  of  .30 
and  above  be  treated  as  meaningful.  As  shown  in 
Table  2,  the  canonical  discriminant  function  was 

significant,      (7,1)=73.34,  p<.0000. 

Based  on  the  discriminating  power  of  each 
variable  in  the  discriminant  function,  results 
indicated  that  early-adopters  of  multimedia 
instructional  technology  tend  to  like  and 
experiment  with  technology  in  general,  and  are 
individuals  who  are  less  skeptical  about 
technologies  in  their  effectiveness  in  teaching. 
Early-adopters  tend  to  be  more  aware  of  the  role  of 
instructional  technology  in  higher  education  in  the 
past  20  years.  Early-adopters  of  MIT  also  are 
frequent  users  of  transparences,  slides,  film  and 
videotape  regularly  as  aids  in  their  classroom 
instructions,  they  also  tend  to  have  a  very  positive 
evaluation  and  attitude  toward  instructional 
technology.  The  use  of  new  information 
technology  and  teaching  experience  did  not  yield  a 
significant  contribution  in  the  function.  As  a  test  of 
classification  accuracy,  the  discriminant  function 
yielded  a  hit-ratio  of  75.73%  for  the  analysis  sample 
with  77.7%  for  the  early-adopter  and  76.9%  of  the 
non-adopters  groups  correctly  classified. 

4.3  Potential  Future  Adopters 

To  respond  to  the  second  hypothesis,  a 
stepwise  multiple  regression  procedure  was 
performed  to  determine  how  individual  factors  and 
other  perceived  external  factors  were  related  to  the 
likelihood  of  multimedia  instructional  technology 
adoption  in  professors'  future  methods  of 
instruction.  Criteria  for  inclusion  were  highest 
initial  correlation  and  subsequent  highest 
correlation  with  the  dependent  variable.  Table  3 
presents  a  summary  of  the  results. 

Based  on  the  standardized  beta  weights, 
results  indicated  that  likely-adopters  tend  to  agree 
that  instructional  methods  in  higher  education  in 
the  U.S.  has  changed  a  great  deal  and  instructional 
technologies,  such  as  microcomputers,  have  been 
playing  a  very  important  role.  Likely-adopters  of 
MIT  in  the  future  tend  also  to  have  a  keen  interest 
in  technology,  use  transparences,  slides,  film  and 
videotape  regularly  ab  aids  in  their  classroom 
instructions,  and  believe  instructional  technologies 
have  great  benefits  and  have  changed  learner 
experience  from  passive  to  active  partner  in  the 
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educational  process.  In  addition,  results  also 
showed  that  likely-adopters  often  use  computers  at 


Table  3 

Multiple  Regression  Analysis  of  Multimedia  Instructional 
Technology  Future  Adoption  Using  Individual  and 
External  Factors  as  Predictors 


Standard  Beta 


Individual  Factors 

Awareness 

.203 

Interest 

.19^ 

Attitude 

.15 

Evaluation 

.22^ 

Use  of  old  technology 

Use  of  new  technology 

.25^ 

Years  in  teaching 

.11 

External  Factors  (perceived  barriers) 

Lack  of  successful  application  in  the 

educational  market 

-.213 

Lack  of  time  and  incentives  for  me  to 

experiment  with  new  instructional  methods 

.15 

Lack  of  leadership  support  from  administration 

.10 

Lack  of  personalized  training  and  support  by  staff 

-.03 

Lack  of  assistance  and  support  by  colleagues 

in  the  faculty 

.12 

Lack  of  microcompulers  on  campus 

-.04 

Total  r2 

.33 

NOTE:  Figures  are  standardized  beta  coefficients  for  variables 

entered  hierarchically  ((N  =  96). 

*  Variables  entered  as  6  external  factors 

a.  p<.05 

b.  p<.01 


work  and  at  home;  and  believe  that  they  will  use 
the  technology  if  there  were  more  applicable  or 
successful  application  in  the  educational  market. 

External  factors  (administrative,  bureaucratic, 
or  organizational),  as  suggested  by  Rubin  (1990), 
perceived  to  be  important  factors  associated  with 
adoption  behavior  for  future-adopters  were  found, 
by  large,  not  to  be  significant  predictors  for  adoption 
decisions.  With  the  exception  of  "lack  of  successful 
application  in  the  educational  market"  indicated  a 
significant  relationship  to  future  adopters,  all  other 
perceived  external  factors  were  found  not  powerful 
predictors  of  adoption  behavior  in  the  future. 

5.  Discussion  and  Recommendations 

The  goals  of  this  study  were  (a)  to  examine 
professor  awareness,  interest,  attitude,  and 
evaluation  of  instructional  technologies,  (b)  to 
determine  factors  that  could  explain  why  professors 
are  early-adopter  or  non-adopters  of  multimedia 
instructional  technology,  and  (c)  to  determine 
individual  or  external,  real  or  perceived,  factors 
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that  best  discriminate  individuals  who  will  likely 
and  unlikely  adopt  multimedia  instructional 
technology  in  the  future. 

According  to  Cohen  (1987)  and  Cuban  (1986), 
a  review  of  the  history  of  previous  technological 
innovations  in  education  reveals  at  least  two 
distressing  observations:  we  have  "inflated  hopes 
for  their  effects"  and  "few  of  these  technical 
innovations  "were  adopted,  or  widely  used" 
(Cohen,  1987),  LaFrenz  and  Friedman  (1989)  added 
that  there  is  little  doubt  that  the  vision  of  the 
computer's  power  to  transform  education  has  not 
been  fulfilled.  The  hard  fact  is  that  the  impact  of 
the  computer  on  the  teaching  and  learning  process 
has  not  yet  been  significant.  Public  schools  and 
university  administrators  have  long  recognized  the 
need  to  provide  computers  for  teachers  and 
professors  to  aid  their  classroom  instructions,  but 
being  "available"  or  "accessible"  is  a  far  cry  from 
being  successfully  implemented  and  used 
effectively  affect  students.  Why  are  computers 
constantly  in  use  in  some  classes  by  some  teachers 
and  idle  in  others?  Why  do  some  efforts  to  use 
technology  in  instruction  succeed  while  others  fail? 
While  it  has  been  established  that  external  factors, 
suggested  by  Rubin  (1990)  and  others,  were 
important  criteria  associated  with  instructional 
technology  adoption  decisions,  this  study  found 
that  the  relationship  between  adoption  or  resistance 
of  MIT  to  individual  factors  such  as  awareness  of 
change  in  the  educational  system,  interest,  attitude, 
and  evaluation  of  instructional  technology  are  to  be 
much  stronger  than  external  factors. 

In  a  rapidly  changing  and  growing  field,  it  is 
imperative  that  all  involved  must  stay  abreast  of 
innovations  or  changes  in  the  field.  This  means 
that  professors,  likely-future-adopters  and  unlikely- 
future-adopters,  must  be  alerted  to  relevant 
seminars,  workshops,  literature,  and  resources  that 
are  available  to  generate  high  levels  of  awareness, 
interest,  positive  attitude  and  positive  evaluation 
toward  instructional  technology.  Finally,  practical 
application  of  this  research  to  budget- controlling 
f)Ower-advocates  or  administrators  is  to  create  a 
shared  vision  of  teaching  and  learning,  opportunity 
for  communication  and  debate  and  even  nurture 
the  resistant  colleagues.  Only  then,  appropriate 
supports  with  hardware  and  software  will  see 
fruitful  results. 
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1.  ABSTRACT 

Summarized  in  this  paper  are  some  of  the  preliminary  results  of  a  comparative  study  of  the  role  and  impact  of 
telecommunications  technology  on  development  aspirations  in  the  Republic  of  the  Marshall  Islands  (RMI)  and  the  Cook  Islands; 
two  freely  associated  Pacific  Island  countries  (with  the  United  States  and  New  Zealand  respectively).  The  broader  social, 
economic,  and  political  impact  of  recent  telecommunications  developments  are  briefly  examined  in  light  of  the  two  country's 
seperate  development  programs  and  their  desire  to  increase  their  respective  participation  in  the  global  economy.  In  the 
conclusion,  two  30  year  scenario  projections  are  outlined  which  present  different  policy  options  which  must  be  considered  if 
either  country  is  to  realize  their  preferred  course  of  develc  ^ment.  It  is  argued  that  if  the  positive  aspects  of  the  scenarios  are  to 
be  realized,  their  respective  national  telecommunication  policies  must  attempt  to  achieve  multiple  objectives,  some  economic 
and  some  social.  Thus,  a  balance  must  be  reached  so  that  the  pursuit  of  one  set  of  policy  objectives  do  not  harm  the 
achievement  of  the  others.  This  will  call  for  creative  and  "forward  visioned"  policy  formulation  by  both  respective  govemm^ints. 


2.  Introduction 

The  new  telecommunications  and  information  technologies 
have  come  to  be  seen  by  many,  both  inside  and  outside  the 
industry,  as  facilitators  of  economic  development.  They 
have  also  been  increasingly  viewed  as  sources  of  global 
competitive  advantage,  as  providers  of  social  and  welfare 
benefits,  as  contributing  to  reducing  urban-rural  disparities, 
and  as  providers  of  information  for  the  general  edification  of 
the  population.  However,  even  in  the  more  developed 
countries  of  the  Pacific  Rim,  telecommunication 
technologies  have  only  recently  become  dominant  concerns 
in  the  formulation  of  national  development  policies;  even  as 
the  Uruguay  Round  of  GATT  negotiations  served  to 
illustrate  that  information  and  icnowledge  are  increasingly 
being  considered  strategic  resources  and 
telecommunications  the  primary  means  determining  their 
availability  (Pipe  1990).  It  is  also  increasingly  evident  that 
telecommunication  matters  are  becoming  important  for 
national,  economic,  and  social  policy  formulation  in  all 
countries.  As  such,  it  seems  equally  important  that  a  policy 
framework  for  making  telecommunications  a  truly  universal 
resource  will  need  to  emerge  in  the  near  future  (Hansen,  et 
a!  1989). 

Yet,  for  many  developing  countries  -  the  Pacific  Islands  not 
withstanding  -  one  of  the  central  problems  is  how  to  ensure 
that  the  existing  telecommunications  infrastructure 
incorporates  new  technical  developments  efficiently  to 
satisfy  urban  users,  while  at  the  same  time  maintaining 
provisions  of  the  more  "traditional"  services — telex,  KF  and 
single  side  band  radio  for  example — where  such  services  are 
the  most  effective,  and  sometimes  the  only  service  available 
to  many  rural  users.  No  where  are  such  concerns  of  more 
pressing  importance  than  in  the  Smaller  Island  States  (1)  of 
the  Pacific  Basin. 


With  such  concerns  in  mind,  a  research  project  was  initiated 
with  support  fi-om  the  Pacific  Telecommunications  Council 
during  the  final  quarter  of  1991  to  explore  these  issues  in 
two  of  the  smaller  Pacific  Islands  countries.  The  initial 
terms  of  reference  included  a  comparison  of  all  aspects  of 
recent  telecommunications  developments  in  the  Republic  of 
the  Marshall  Islands  (RMI)  and  the  Cook  Islands;  two  freely 
associated  states  (United  States  and  New  Zealand 
respectively)  which  have  recently  embarked  upon  ambitious 
upgrades  to  their  telecommunications  infrastructure,  but  in 
decidedly  different  ways.  As  well,  the  broader  social, 
economic,  and  political  impact  of  such  developments  were 
to  be  examined  in  light  of  the  two  country's  development 
programs  and  their  desire  to  increase  their  respective 
participation  in  the  global  economy. 

The  field  work  consisted  of  extensive  interviews  v.dth 
government  officials,  business  leaders  and  individuals  in  both 
countries  Government  representatives,  academicians  and 
Islanders  residing  in  Hawaii  and  New  Zealand  were  also 
contacted  for  their  input.  Relevant  documents  from  the 
University  of  Hawaii's  Pacific  Collection,  the  National 
Archives  in  Wellington,  New  Zealand  and  at  the  South 
Pacific  Collection  at  the  University  of  Auckland  Library, 
provided  necessary  background  material.  As  well,  historical 
documents,  development  plans  and  other  related  materials 
were  examined  in  the  respective  countries  under  study 
Field  visits  took  place  fi-om  early-November  through  mid- 
December  1991,  and  again  from  late-February  through 
early- April  1992. 

This  paper  reports,  in  encapsulated  form,  some  of  the 
findings  of  this  work  and  builds  on  the  preliminary  report 
submitted  earlier  (2).  The  two  alternative  scenarios  also 
take-off  from  projections  developed  earlier  and  benefited 
greatly  fi-om  structured  feedback  in  the  form  of  a  Delphi 
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questionnaire  sent  to  aproximately  50  informants  (with  a 
45%  response  rate)  and  informal  feedback  to  the  published 
preliminary  report. 

3.   Republic  of  the  Marshall  Islands  (3 ) 

The  RMI  consists  of  29  atolls  and  5  coral  islands  in  the 
Central  Pacific.  There  are  some  26  populated  island*, 
distributed  along  two  roughly  parallel  chains;  the  eastern 
Ratak  (Sunrise)  group,  and  the  western  Ralik  (Sunset) 
group.  The  total  land  area  is  approximately  70  square  miles 
scattered  over  a  sea  area  of  750,000  square  miles.  The  1988 
census  put  the  population  at  43,380  with  an  annual  growth 
rate  of  3.8  percent  per  annum.  The  projected  population  for 
the  year  2000  is  estimated  to  be  68,4 1 5.  Almost  half  of  the 
population  lives  in  the  capital  on  Majuro  Atoll,  while 
another  20  percent  reside  on  Ebeye  Island  in  Kwajalein 
Atoll.  The  other  40  percent  are  scattered  among  what  have 
come  to  be  called  the  "outer  islands." 

As  in  the  case  of  similar  atoll  countries,  RMI's  development 
is  limited  by  its  small  and  scattered  land  area,  lack  of  on- 
shore resources,  distances  to  overseas  markets,  problems  of 
communications,  and  risks  to  natural  disasters.  Land, 
minerals,  energy  resources,  fresh  water,  flora  and  fauna,  are 
all  limited  in  amount  and  variety.  The  major  agricultural 
resource  is  22,000  acres  of  coconut  plantations  of  which 
only  16,000  acres  are  currently  productive,  yet  coconut 
products  accounts  for  90  percent  of  exports  (coconut  oil  and 
copra).  It  is  the  territorial  waters  of  the  Marshall  Islands 
that  provide  abundant  marine  resources  and  what  the 
government  considers,  along  with  tourism,  to  he  the  greatest 
potential  for  future  economic  growth. 

The  modem  sector,  based  almost  exclusively  in  Majuro  and 
Kwajalein,  is  sustained  largely  by  the  RMI  Government  and 
the  US  missile  range  on  Kwajalein  through  their 
expenditures.  Wages,  salaries  and  other  compensation  paid 
to  employees  from  these  two  sources  are  the  major 
determinants  of  the  country's  GDP  and  contributed  over  50 
percent  in  1990.  The  service  sector  of  the  economy 
accounts  for  69  percent  of  all  employment,  while  agriculture 
and  fishing  make  up  just  over  21  percent  and  manufacturing 
9  percent  (4). 

Development  efforts  in  the  RMI,  since  ratification  of  the 
Compact  of  Free  Association  in  1986,  has  focused 
specifically  on  fostering  economic  growth.  Primarily,  the 
government  has  chosen  to  concentrate  on  three  areas; 
fisheries  and  marine  resources,  tourism,  and  light  industry. 
Discussion  has  focused  on  developing  a  local  fishing  fleet  to 
service,  primarily,  the  sashimi  market  for  fresh  tuna 
Purchase  of  a  DC-8  to  add  to  the  government  owned 
national  airiine  {Airline  of  the  Marshall  Islands)  was 
justified  on  the  grounds  that  its  larger  cargo  hold  will  be 
used  to  fly  tuna  to  the  fish  auction  in  Hawaii.  It  was  also 
expected  that  the  larger  seating  capacity  would  contribute  to 
increasing  tourist  traffic.  Aquaculture  projects  such  as  giant 
clams,  trochus,  pearis  and  eatable  seaweed,  have  also  been 
discussed  as  showing  economic  viability  but  have  not  been 
vigorously  pursued 


Tourism  is  really  in  its  infancy  in  the  RMI  and  much  is  being 
invested  to  increase  hotel  accommodations  (primarily  on 
Majuro),  promote  the  construction  of  outer  island  "guest 
houses,"  and  to  develop  and  promote  tourist  attractions. 
Sport  fishing,  diving  and  the  RMI  as  a  "tourism  adventure," 
are  some  of  the  promotional  alternatives  being  discussed.  It 
has  been  argued  that  the  RMI's  beaches  and  clear  lagoons, 
with  WWII  relics  and  friendly  people,  are  its  main 
attractions;  particularly  in  the  outer  islands,  since  the 
urbanized  areas  of  Majuro  and  Ebeye  suffer  from  extreme 
enviroiunental  degradation. 

In  both  of  these  cases,  marine  resources  and  tourism,  issues 
surrounding  the  environment  and  environmental 
preservation  are  seen  as  central  to  "sustainable 
development."  The  RMI  government,  in  the  past, 
entertained  various  ideas  and  schemes  which  had  created 
substantial  outcries,  both  internationally  and  locally,  over 
their  potential  negative  impact  on  the  environment; 
including,  most  recently,  the  shipping  of  oil-contaminated 
soil  to  be  "treated"  and  used  as  fill  on  the  Ebeye  to 
Gugeegue  causway  on  Kwajalein  (Polhemus  1992, 
November  22,  see  also  Fujii  1990,  September  2). 
Environmental  issues  have  now  come  to  be  of  such 
increasing  political  and  popular  concern  that  it  has  become  a 
matter  of  public  policy  that  all  development  efforts  must  first 
have  an  environmental  impact  assessment  before  starting  and 
the  national  development  plans  must  contain  a  "state  of  the 
environment"  report.  Likewise,  the  RMI  Environmental 
Protection  Authority  has  had  its  powers  increased  and  its 
role  expanded.  On  the  more  ominous  side,  issues  of  global 
warming  and  potential  sea  level  rise  have  cast  a  shadow  over 
present  development  efforts  and  raised  much  concern  over 
future  national  viability. 

Light  industry  developments  have  focused  mostly  on 
promoting  support  services  for  a  national  fishing  fleet,  ship 
repair  and  fuel  depot,  canneiy  facilities,  etc.  Some  recent 
efforts  have  also  been  put  into  upgrading  the  copra 
processing  facilities  in  conjunction  with  increasing  power 
generation  capacity  on  Majuro.  Large  construction  projects 
like  the  new  capital  building  complex  and  urban 
infrastructure  improvements  have  also  been  undertaken. 

3.7  TELECOKmVNICATIONS 

A  modem  telecommunications  infrastructure  in  the  RMI 
presently  exist  only  in  the  urbanized  areas  of  Majuro  Atoll 
and  the  islands  of  Ebeye  and  Kwajalein  on  Kwajalein  Atoll 
Other  than  the  periodic  mail  service  by  sea  and/or  air,  the 
remainder  of  the  populated  atolls  rely  exclusively  on  HF  or 
single  side  band  radio  to  meet  their  communication  needs  It 
is  argued  that  if  tourism  is  ever  going  to  be  developed  in  the 
outer  islands,  this  situation  must  be  improved. 

By  some  estimates,  computer  usage  in  government  and 
business  in  the  Marshall  Islands  is  well  below  its  potential 
with  only  about  10  percent  penetration,  this  is  despite  the 
increasing  popularity  of  computer  training  courses  Many 
believe  the  RMI  could  significantly  benefit  from  an  increased 
diffusion  of  both  computers  and  telephones;  especially  if  it  is 
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ever  going  to  develop  in  a  "positive  and  open  way."  Part  of 
the  perceived  problem  is  that  information  is  very  "secretive" 
in  the  RMI  because  it  has  traditionally  been  seen  as  a  source 
of  power  or  control;  those  who  know  certain  things  that 
others  do  not  can  use  it  to  their  advantage.  Computers, 
particularly,  are  seen  as  an  "equalizing  agent"  in  that  anyone 
with  a  little  training,  regardless  of  traditional  title,  can  gain 
access  to  important  information  and  know  how  to  use  it. 
Knowing  what  the  resources  are  and  how  to  use  them  wisely 
is  perceived  to  be  an  important  part  of  local  community 
empowerment,  particularly  for  the  outer  islands,  and  may  be 
seen  as  a  potential  threat  by  members  of  the  central 
government — the  majority  of  whom  are  traditional  title 
holders.  The  mass  media,  specifically  radio  and  television, 
are  expected  by  many  to  be  the  future  vanguard  in 
supporting  education  and  the  spread  of  information  and 
knowledge.  Likewise,  satellites,  telephones  and  facsimiles 
have  provided  a  way  for  the  RMI  to  communicate  with  the 
outside  world  more  efficiently  than  even  10  years  ago.  This 
has  helped  to  foster  the  outward  expansion  of  Marshall ese 
as  they  seek  education  and  employment  opportunities 
overseas  (primarily  in  the  United  States),  while  at  the  same 
time  maintaining  important  kinshJp  ties  with  family  back  in 
the  RMI.  The  general  opinion  is  that  the  RMI  is  no  longer 
just  a  small  isolated  country,  it  is  fast  becoming  a  part  of  the 
global  community  and  can  no  longer  afford  to  be  isolated. 

In  1987,  a  government  statutory  authority,  the  National 
Telecommunications  Authority  (NT A),  was  created  to 
assume  ownership  of  the  outside  plant  and  the  responsibility 
of  providing  telecommunications  services  previously 
provided  directly  by  the  Ministry  of  Transportation  and 
Communications,  which  had  inherited  the  task  from  the 
former  U.S.  Trust  Territory  of  the  Pacific  Islands 
administration  (TTPI).  At  the  time  the  NTA  was  formed, 
the  satellite  earth  stations  on  Majuro  and  Ebeye  were  owned 
and  operated  by  the  US  based  Communications  Satellite 
Corporation  (COMSAT).  These  earth  stations  were 
purchased  by  the  RMI  government  in  1989  and  turned  over 
to  the  NTA  to  manage.  In  1990,  the  NTA  was  restructured 
as  a  Marshall  Islands  corporation  with  all  assets  transferred 
to  the  NTA  by  the  government  {Niiijela,  P.L.  1990-105),  A 
U.S.  Rural  Electrification  Administration  (REA)  loan  for 
US$18,8  million  was  later  secured  to  fiind  a  3  year 
expansion  and  modernization  program.  In  a  move  to  further 
the  process  of  privatization,  a  board  of  directors  was  put  in 
to  place  and  the  sale  of  shares  to  RMI  citizens  initiated  in 
early-December  1991.  Of  the  total  360,000  shares  to  be 
issued,  90,000  shares  were  issued  to  the  RMI  government, 
equal  to  approximately  25  percent  of  the  total  and 
representing  a  controlling  share  in  NTA.  The  government 
will  also  retain  control  over  any  unsold  shares. 

A  1 987  survey  indicated  that  NTA  had  a  total  of  587 
telephone  subscribers;  206  residential  subscriber  and  256 
business  subscribers  on  Majuro,  and  39  residential  and  86 
business  subscribers  on  Ebeye.  According  to  more  recent 
data,  after  the  installation  of  a  new  digital  switch  on  Majui  o, 
total  subscriber  numbers  nearly  doubled  to  around  1,000 
overall.  Such  growth  is  expected  to  continue  because  of  the 
substantial  backlog  of  prospective  telephone  subscribers 
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which  cannot  currently  be  accommodated.  It  is  anticipated 
that  by  the  end  of  the  3  year  REA  funded  modernization 
program,  NTA*s  subscriber  base  will  expand  to  just  over 
3,000  and  that  this  will  further  increase  to  around  3,600 
within  another  2  years.  It  is  likewise  anticipated  that,  within 
the  next  3  years,  the  international  connections  will  also  be 
upgraded  from  an  analog  to  a  digital  format,  substantially 
increasing  present  capacity.  Later,  as  consumer  demand 
requires,  additional  international  capacity  may  also  be 
installed. 

The  NTA  currently  has  the  exclusive  right  to  erect,  install, 
maintain,  operate,  and  manage  domestic  and  international 
telecommunications  services  in  the  RMI.  While  several 
individuals  and  companies  from  the  RMI  and  elsewhere  have 
sought  permission  from  the  government  to  install  cellular 
telephone  systems  and  provide  other  telecommunications 
services  in  the  RMI,  the  NTA's  management  is  reasonably 
confident  that  the  high  start-up  costs  of  providing  alternative 
telecommunications  infrastructure  and  the  limited  exclusivity 
granted  them  under  public  law,  has  thus  far  been  enough  to 
discourage  entry  by  newcomers.  However,  NTA  is  equally 
confident  that  if  the  government  does  grant  such  requests  in 
the  future,  their  experience  and  efficiency  in  the 
telecommunications  field  will  ensure  their  dominant  position 
in  the  RMI. 

3.2  Development  Cof^cERNs 

When  examining  the  issues  of  development,  and  the  role  of 
telecommunications  in  facilitating  development,  several 
concerns  on  the  part  of  RMI  citizens  come  to  the  surface. 
First,  much  concern  was  expressed  (especially  during  the 
weeks  leading  up  to  and  immediately  after  the  national 
election!)  over  the  seemingly  disproportionate  amount  of 
money  being  spent  on  "large"  development  projects.  Past 
and  present  policy  has  tended  to  cater  to  large-scale 
development  projects  relying  on  joint-venture  foreign  capital 
and/or  overseas  development  loans  to  build  office  buildings, 
resorts,  and  industrial  projects.  This  has  resulted  in  a 
current  debt  load  of  nearly  US$600  million  by  some 
estimates,  and  the  apparent  diversion  of  monies  from  social 
services  to  fund  such  government  "priority"  projects.  It  has 
been  argued  that,  over  the  last  40  years  of  TTPI 
administration,  nothing  really  happened  to  significantly 
develop  the  RMI.  Now,  the  impression  is  the  present 
government  is  trying  to  make-up  for  lost  time  and  has  thus 
fallen  "victim"  to  donor  country  ideas  of  what  development 
should  be — a  condition  some  critics  of  the  present 
government  have  termed  "nev/  country  syndrome."  Many, 
alternatively,  have  argued  for  small-scale  fisheries, 
diversified  marine  resource  developments,  and  a  "go  slow," 
cottage-based  approach  to  tourism  as  more  appropriate  in 
the  RMI  context  and  as  being  a  more  "affordable"  type  of 
development;  economically,  ecologically,  socially,  and 
culturally. 

Second,  human  resource  development  has  been  perceived  as 
taking  a  back-seat  to  economic  development  despite 
government  rhetoric  to  the  contrary.  Presently,  the 
education  department  reports  some  staggering  figures.  In 
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broad  terms;  25  percent  of  first  grade  students  are  dropping 
out  before  finishing  junior  high  school.  For  those  who 
graduate  junior  high^  30  percent  do  not  even  get  into  high 
schools  because  there  is  not  enough  room  for  them.  Of 
those  who  do  get  into  public  high  schools,  50  percent  drop- 
out before  graduation  (a  total  of  30  percent  when  combined 
with  private  high  schools).  Only  10  percent  of  all  high 
school  graduates  go  on  to  college,  and  of  these 
approximately  50  percent  drop-out  within  their  first  two 
years.  With  the  RMl's  present  population  (over  50  percent 
under  1 5  years  of  age)  and  the  rapid  population  growth  rate, 
this  situation  is  seen  as  untenable  and  a  potential  "social  time 
bomb."  The  Ministry  of  Education  now  has  a  ten  year 
master  plan  (in  its  fourth  year  of  implementation)  designed 
to  improve  education  and  human  resource  development, 
including  the  possible  use  of  satellite  based  instruction  for 
the  outer  islands.  However,  they  admit  that  without  the 
budget  to  realize  the  goals  outline  in  the  master  plan,  "...it  is 
just  so  much  paper." 

Compounding  this  problem  is  the  lack  of  visible 
improvements  to  the  standard  of  living  in  the  outer  islands 
causing  many  to  migrate  into  the  district  centers  (Majuro 
and  Ebeye)  seeking  eniployment  possibilities.  But  the  low 
levels  of  skilled  labor  in  the  RMI  (despite  the  relatively  large 
pool  of  unskilled  and  semi-skilled  labor)  has  resulted  in 
many  jobs  in  the  construction  and  service  industries  going  to 
overseas  nationals  (mainly  Korean  and  Filipino  contract 
workers).  There  is  a  perceived  need,  addressed  by  the 
Education  master  plan,  for  increased  focus  on  vocational 
training  to  reverse  this  trend.  However,  for  those  who  do 
find  employment,  many  face  frustration  because  of  a  lack  of 
upward  mobility  and  a  degradation  of  their  standard  of  living 
due  to  an  increasing  dependency  ratio  (the  result  of  an 
explosive  population  growth  rate,  and  relatives  moving  in 
from  the  outer  islands).  Those  with  m.arketable  skills  are 
fi-equently  deciding  to  leave  for  the  United  States  where  they 
have  free  migration  access  and  can  get  higher  paying  jobs. 
These  people  end  up  staying  for  prolonged  periods  of  time, 
usually  returning  only  for  brief  visits,  because  of  the  better 
'"educational  opportunities  presented  for  their  children  in  the 
uS  in  comparison  with  the  RMI. 

Finally,  telecommunications  receives  mixed  reviev\  s.  Many 
are  fearful  that  the  US$18.8  million  REA  loan  is  just  another 
one  of  the  RMI  government's  "big  bang"  development 
projects,  that  it  will  increase  the  national  debt  burden  but 
will  not  result  in  any  real  improvements  in  the  standard  of 
living.  On  the  other  hand,  there  is  an  equal  number  who  are 
also  of  the  opinion  that  telecommunications  infrastructure 
expansion  is  important  in  fostering  economic  development 
and  national  unity;  particularly  if  the  sub-district  centers  of 
Jaluit  and  Wotje  are  ever  to  be  develop  to  their  full 
potential.  The  outer  islands  increasingly  want  telephone 
communications  without  restrictions;  initially,  this  will  no 
doubt  require  some  kind  of  subsidy.  If  tourism  is  also  to  be 
fostered,  than  data  links  will  also  need  to  be  established  for 
travel  and  accommodation  reservations. 

Likewise,  government  administration,  tourism  and  local 
business  developments  are  seen  as  requiring  timely 
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information.  For  the  RMI,  and  particularly  if  the  outer 
islands  are  to  benefit,  satellite  deliverable  domestic  and 
international  telecommunications  are  seen  as  a  cost  effective 
and  necessary  infi^tructural  development  going  hand-in- 
hand  with  reliable  domestic  and  international  transportation. 

4.   Cook  Islands  (5) 

The  Cook  Islands  comprise  15  islands  divided  into  a 
Northern  Group  of  predominantly  atolls,  and  a  Southern 
Group  of  mostly  high  volcanic  and/or  raised  coral  islands 
The  total  land  area  is  approximately  94  square  miles  in  a  sea 
area  of  714,000  square  miles.  The  main  island  is  Rarotonga, 
on  which  the  capital  Avama  is  located,  and  accounts  for 
nearly  60  percent  of  the  population  with  the  remainder  of 
the  Southern  Group  accounting  for  another  29  percent  while 
the  Northern  Group  comprises  the  remaining  12  percent  of 
the  total  Cook  Islands  population.  The  1991  census  puts  the 
population  of  the  Cook  Islands  at  18,552  reflecting  nearly  a 
6  percent  increase  since  the  last  census  in  1986  (much  of  this 
due  to  return  migration).  This  counters  a  long  standing 
trend  of  negative  net  population  growth  as  large  numbers  of 
Cook  Islanders  migrated  to  either  New  Zealand  or  Australia 
seeking  better  employment  and  education  opportunities. 
There  are  presently  estimated  to  be  over  20,000  Cook 
Islanders  living  in  New  Zealand  and/or  Australia. 

As  was  discussed  earlier  with  regard  to  the  RMI,  the  Cook 
Islands  also  experience  constraints  on  their  development 
primarily  due  to  the  scattered  nature  of  the  archipelago, 
remoteness  from  markets,  dis-economies  of  scale  in 
transportation  and  increasing  competition  for  market  share 
with  other  developing  agricultural  countries  in  the  Pacific 
region.  In  the  past,  the  main  export  cash  crops  have  been 
bananas,  pineapples,  papayas,  citrus,  and  other  fruits  along 
with  vegetables  and  root  crops.  The  pineapple  Industry  has 
basically  collapsed,  banana  exports  ceased  due  mainly  to 
inconsistency  in  quality  and  the  irregular  nature  of  shipping, 
and  while  citrus  continues  to  be  produced  for  the  local 
market,  exports  of  fresh  fruit  and  juice  have  not  been  able  to 
successfully  compete  with  South  American  produce.  Thus, 
the  agricultural  production  of  the  Cook  Islands  in  1989  v/as 
reported  to  have  fallen  by  approximately  20  percent  from 
198 1  levels  and  further  decline  is  expected.  The  Ministry  of 
Agriculture  is  attempting  to  lead  away  from  bulky, 
perishable  crops  which  had  been  the  mainstay  of  export 
agriculture  in  the  past,  to  those  with  longer  storage  life  and 
ease  of  transport  without  quarantine  restrictions,  such  as 
arabica  coffee  and  vanilla.  This  is  currently  being  met  with  a 
modest  amount  of  success. 

However,  it  is  the  backward  and  forward  linkages  associated 
with  the  tourism  industry  that  has  caused  the  Cook  Islands 
government  to  identify  it  as  the  lead  sector  for  economic 
development.  Between  1972  and  the  end  of  1991,  visitor 
numbers  to  the  Cook  Islands  have  more  than  trebled  from 
approximately  10,000  to  over  30,000  arrivals  per  year.  The 
tourism  industry  is  estimated  to  be  worth  approximately 
US$18.4  million  annually,  making  it  the  major  foreign 
exchange  earner  for  the  Cook  Islands  economy. 
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The  significance  of  this  industry  is  most  obviously 
represented  by  the  shift  in  the  structure  of  local  employment 
patterns.  The  tourism  and  related  services  sector  now 
accounts  for  over  65  percent  of  total  employment  compared 
with  55  percent  in  1971.  The  primary  and  secondary  levels 
each  account  for  16  percent  of  total  Cook  Islands 
employment  with  an  additional  6  percent  remaining 
unspecified.  It  is  expected  that  the  importance  of  the 
tourism  industry  to  future  economic  growth  is  likely  to 
continue;  provided  the  special  attractions  which  draw 
tourists  to  the  Cook  Islands  in  the  first  place  are  not 
destroyed  in  the  process  (CITA  1991).  It  is  ventured  that 
the  appeal  of  the  Cook  Islands  is  derived  mostly  fi-om  a 
blend  of  the  fiiendly  and  hospitable  people  and  the 
resplendent  scenery. 

Environmental  issues  have  recently  come  to  dominate  much 
development  discussion  in  the  Cook  Islands  focusing  mainly 
on  the  degradation  of  the  costal  zones.  Protected  areas 
development  in  the  Cook  islands  has  also  been  characterized 
by  "too  many  words  and  not  enough  action."  Education  and 
publicity  efforts  from  local  organizations  such  as  Public 
Health  and  the  Cook  Islands  Conservation  Service  (CICS) 
have,  in  the  past,  been  marred  by  the  lack  of  funds  and 
expertise  to  provide  a  continous  flow  of  information  and 
communication.  Government  policies  on  the  environment 
are  presently  provided  for  under  the  ruling  Cook  Islands 
government  manifesto  and  are  covered  principally  under  the 
policies  of  the  CICS  and  to  a  lesser  extent  by  the  Ministries 
of  Marine  Resources,  Culture,  Beautification,  and  Works 
(respectively).  Likewise,  many  of  the  outer  island  councils 
have  their  own  environmental  and  conservation  by-laws 
(Rongo  1 99 1). 

Although  the  marine  resources  of  the  Cook  Islands  have 
received  increased  attention  in  the  past  few  years,  there  has 
been  only  limited  harvest  of  pelagic  fish  resources  within  its 
200  mile  exclusive  economic  zone  (EEZ)  and  an  even  more 
limited  exploitation  of  artisanal  fisheries— primarily  for 
personal  consumption  or  to  supply  the  local  market.  It  is, 
however,  the  lucrative  and  expanding  pearl  industry  in  the 
Northern  Group  which  has  received  the  most  attention. 
Currently,  and  since  1985,  the  focus  has  been  on  the  farming 
of  peari  oysters  for  both  cultured  pearl  and  shell  on 
Manihiki,  with  Penryhn  and  Suwarrow  currently  under 
investigation  for  possible  expansion  sites.  Other  commercial 
lagoon  fisheries  include  trochus  and  the  re-introduction  of 
giant  clams.  Eatable  seaweed  was  introduced  several  years 
ago,  but  was  wiped  out  by  hurricane  Sally  several  years  ago 
and  never  restarted.  The  Cook  Islands  also  control  within 
its  200  mile  EEZ,  an  estimated  25  percent  of  the  worlds 
cobalt  reserves  (in  the  form  of  crust  deposits  on  seamounts 
and  the  ocean  floor).  Whereas  the  cost  of  accessing  this 
potential  mineral  resource  is  presently  prohibitive,  it  is 
expected  that  in  the  fijture  the  Cook  Islands  will  be  able  to 
successfully  exploit  these  deposits  to  their  economic  benefit. 

Economic  development  in  the  Cook  Islands  has  been  quite 
volatile,  but  on  a  general  upward  trend.  There  has  been 
noticeable  increases  in  per  capita  income,  but  typically  only 
for  the  residents  on  Rarotonga,  with  little  improvement 
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being  realized  in  the  outer  islands  (Manihiki  with  its  pearl 
industry,  and  Aitutaki  with  tourism,  being  the  notable 
exceptions).  GDP  growth  between  1983  and  1990  averaged 
6  percent  with  sharp  upward  and  downward  surges  with 
drops  of  between  7  and  1 1  percent;  ftirther  illustrating  the 
enormous  volatility  of  the  GDP  growth  rate  to  global 
conditions  and  the  "boom"  or  "bust"  nature  of  economic 
development.  As  well,  this  also  serves  to  illustrate  the 
significant  role  government  infi-astructure  and  development 
investments  have  played  in  Cook  Islands  economic  activity. 

Finally,  the  Cook  Islands  offshore  financial  center  is  credited 
with  infusing  new  life  into  the  finance  and  busin^iss  services 
sector  which  has  grown  from  approximately  2.5  percent  of 
GDP  in  1982,  to  12  percent  in  1990.  When  taken  together 
with  other  service  related  sectors,  including  tourism  and 
government  activities,  value-added  services  account  for 
almost  77  percent  of  GDP  in  1990,  while  agriculture  and 
fishing  contributed  less  than  18  percent.  This  indicates  a 
shift  from  a  predominantly  agriculture  production  oriented 
economy,  to  a  tourism  lead  service  economy  over  the  course 
of  the  past  decade. 

•/./  TELECOKiMUNICATIONS 

As  the  Cook  Islands  shifts  more  and  more  into  a  tourism 
lead  service  economy,  good  quality,  reliable  international 
and  domestic  telecommunications  have  become  very 
important.  The  feeling  is  that  the  Cook  Islands  need  to  be 
"plugged  in"  to  the  global  telecommunications  system  for 
hotel  reservations,  air  transportation,  international  business 
communications,  etc.  It  is  further  perceived  that  such 
developments  would  also  go  a  long  way  towards  fostering 
continued  growth  in  offshore  banking.  The  Cook  Islands  is 
currently  the  only  ofF-shore  facility  in  the  Pacific  with 
registered  listed  companies  approved  by  the  Hong  Kong 
stock  exchange  and  only  the  third  jurisdiction,  following 
Bermuda  and  the  Cayman  Islands,  to  obtain  such  approval 
(Miller  1991).  Obviously,  good  quality  and  reliable 
international  teleconnectivity  on  demand  is  required  to 
facilitate  such  connections.  Likewise,  the  growing  peari 
industry  and  tourism's  expansion  into  the  outer  islands  also 
requires  extending  the  same  type  and  calibre  of 
communication  services  that  are  available  in  Rarotonga  into 
these  locations.  Proponents  argue  that  if  the  Cook  Islands 
want  to  be  part  of  the  global  network,  and  if  it  wants  the 
tourist  industry  to  grow  and  succeed— especially  in  the 
outer  islands— than  it  must  have  efficient  and  reliable 
telecommunications. 

This  argument,  along  with  expressed  political  will  (6),  has 
been  used  by  the  present  government  to  justify  not  only  the 
introduction  and  expansion  of  broadcast  television  services 
on  Rarotonga  and  to  the  outer  islands,  but  also  a  US$8 
million  loan  from  the  Asian  Development  Bank  (ADB)  and 
Export  Credit  Finance  organization  of  Australia  for  the 
country's  telecommunications  development.  Likewise, 
following  the  setting  up  of  a  joint-venture 
telecommunications  corporation,  Telecom  Cook  Islands, 
Ltd.  (TCI)  in  1989  (7),  the  government  then  forced  early 
contract  termination  and  compulsory  acquisition  of  Cable 
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and  Wireless  operations  in  the  Cook  Islands  by  legislative 
act  in  1991  (8).  It  was  argued  that  the  Cable  and  Wireless 
monopoly  prevented  the  government  from  putting  in  to 
place  its  plans  for  the  joint  development  of  the  outer  islands 
and  international  telecommunications.  Therefore,  the 
provision  of  telecommunications  services  were  determined 
to  constitute  a  "public  purpose,"  and  the  monopoly 
agreement  was  terminated  with  a  decision  on  adequate 
compensation  to  Cable  and  Wireless  going  to  arbitration. 

By  Christmas  1989,  Rarotonga  had  broadcast  television 
coverage  as  a  "Christmas  gift"  from  the  government.  In 
December  1990,  Aitutaki  became  the  first  of  the  outer 
islands  to  be  provided  broadcast  television  coverage  (with 
service  again  being  offered  by  Christmas).  Just  prior  to  the 
initiation  of  television  service  in  Aitutaki,  the  old  manual 
telephone  exchange  with  200  lines  was  upgraded  to  an 
automatic  exchange  with  300  line  capacity  (upgradable  to 
600)  and  is  now  provided  with  international  direct  dial  for 
the  first  time.  Mitiaro,  another  island  in  the  Southern 
Group,  also  received  an  earth  station  and  a  small  automatic 
exchange  with  international  direct  dial  expected  to  be  added 
soon.  In  total,  approximately  8  outer  islands  will  be 
connected  via  satellite  to  the  domestic  (and  international) 
telecommunication  system  via  the  Pacific  Area  Cooperative 
Telecommunications  (PACT)  Network,  while  one  will  be 
connected  via  UHF  (line  of  sight  microwave)  and  the  others 
will  continue  to  be  served  by  HF  and  single  side  band  radio. 
The  PACT  Network  is  a  regionally  focused  and  operated 
DAMA  (demand  assigned  multiple  access)  satellite  service 
designed  and  maintained  by  the  Overseas 
Telecommunications  Corporation,  Inc.  of  Australia  (OTCI), 
and  put  into  service  in  1989  (c/,  Masterton  1989),  All  of  the 
inhabited  islands  in  both  the  Northern  and  Southern  Groups 
are  expected  to  be  connected  into  the  national 
telecommunications  system  by  as  early  as  March  1993. 

Presently,  The  Cook  Islands  have  a  total  of  25  incoming  and 
35  outgoing  trunk  lines  available  for  international  service  via 
the  (now)  TCI  Standard  B  earth  station  in  Rarotonga. 
International  direct  dial  accounts  for  66  percent  of  these 
lines.  Rarotonga,  Aitutaki  and  most  recently  Mitiaro,  are 
presently  the  only  islands  with  telephone  service,  but 
expansion  is  proceeding  to  connect  another  6  islands. 
Rarotonga  presently  has  over  2000  subscribers  with 
residential  subscribers  comprising  approximately  72  percent, 
business  subscribers  26  percent,  and  the  remaining  2  percent 
being  public  pay  phones.  There  are  an  estimated  40-50 
facsimile  machines,  mostly  in  Rarotonga,  currently  operated 
by  Cook  Islands  businesses.  Until  the  ADB  loan  was 
acquired,  telecommunications  growth  in  the  Cook  Islands 
war  primarily  a  function  of  the  ability  of  TCI  to  supply  the 
service,  since  the  waiting  list  for  telephone  hook-up  was 
several  years  backiogged  and  the  network  was  near  capacity. 
In  other  words,  capacity  could  not  keep  pace  with  demand. 
With  the  initiation  of  the  current  modernization  and 
expansion  program,  network  capacity  is  expected  to  keep 
pace  with  subscriber  demand  with  sufficient  surplus  and 
network  expandability  to  meet  future  needs  as  they  arise. 


4,2  DEVELOPMENT  Concerns 

Issues  of  the  future  direction  of  Cook  Islands  development 
and  the  possible  role  of  telecommunications  technology  in 
facilitating  development  reflect  some  of  the  same  concerns 
on  the  part  of  Cook  Islanders  as  were  expressed  by  the 
Marshallese.  Like  the  RMI,  the  Cook  Islands  have  incurred 
a  substantial  debt  load  to  finance  several  large  development 
projects;  such  as  the  Sheraton  Hotel,  the  SEDEP  electricity 
project,  and  the  construction  of  the  Cultural  Centre  for  the 
1992  South  Pacific  Festival  of  Arts.  Prior  to  1988,  the 
Cook  Islands  had  borrowed  little  and  since  self-government 
in  1965  (in  free  association  with  New  Zealand),  had  never 
had  a  national  debt  to  speak  of  Development  loans  taken 
out  since  1988  to  finance  "big"  projects  amount  to  an 
estimated  current  national  debt  of  around  USS150  million. 
It  has  been  argued  that  the  current  "boom"  in  the  Cook 
Islands  economy  is  really  a  result  of  deficit  spending  on  the 
part  of  the  present  government  and  is  argued  by  some  to  be 
building  a  weak  foundation  for  further  economic  growth 
which  may  result  in  collapse  when  it  comes  time  to  repay  the 
loans.  The  government  argues  that,  over  the  next  10  years, 
such  public  sector  investments  will  result  in  an  expansion  of 
the  private  sector  that  would  more  than  match  the  overseas 
debts  with  concomitant  increases  in  government  revenues. 
Opponents  argue  that  it  appears  as  if  the  Cook  Islands  have 
"jumped  on  the  'think  big'  band  wagon"  and  are  pursuing  a 
course  of  development  more  in  line  with  lending  countries 
than  Cook  Islander  aspirations. 

There  is  also  growing  conceni  that  too  much  emphasis  on 
tourism  and  the  peari  industry  will  result  in  unbalanced 
growth,  highly  vulnerable  to  the  vagaries  of  global  events 
and  weather  conditions,  and  that  the  fruits  of  this  economic 
development  will  not  be  evenly  distributed.  Many  argue  that 
"equality"  of  economic  development  is  a  more  appropriate 
course  for  the  Cook  Islands  to  follow.  Emphasis  on 
agricultural  development,  focusing  on  small  scale, 
"intensive,"  family  farming  of  a  diverse  range  of  food  and 
cash  crops,  was  often  mentioned  as  a  direction  the 
government  should  pursue  in  leu  of  large  scale  agricultural 
projects  supplying  the  export  industry,  or  speciality  crops 
for  tourists  Such  a  policy  would  also  reduce  the  number  of 
part-time  fanners — though  never  eliminating  the  family 
garden — forcing  many  to  choose  between  full-time  farming 
or  full-time  non-agricultural  employment;  further  readjusting 
employment  patterns.  In  the  outer  islands,  agriculture 
should  continue  to  be  encouraged  as  a  part  of  the  life-style 
while  some  efforts  are  made  to  encourage  small  business 
development. 

With  the  substantial  impact  that  tourism  has  had  in  the  Cook 
Islands,  it  is  interesting  to  note  that  many  outside  the 
industry  do  not  like  the  direction  it  is  going.  It  is  argued 
that  the  Cook  Islands  have  enough  "big"  resort-type  hotels 
What  is  now  needed  is  to  encourage  cottage-based  "eco- 
tourism"  (nebulously  defined)  in  the  outer  islands.  This  is 
seen  as  a  move  away  from  "numbers"  tourism  and  towards 
"quality"  tourism.  Likewise,  it  is  suggested  that  small  scale 
tourism  developments  encourage  the  largest  amount  of  local 
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participation  in  the  industry  and  "keep  the  dollars  at  home" 
rather  than  expatriating  the  profits. 

The  pearl  industry  is  seen  as  only  benefiting  the  very  few. 
Whereas  many  believe  it  should  be  continued  and  even 
expanded,  others  feel  that  the  Cook  Islands  should  :>eek  to 
diversify  its  marine  resource  base. 

Finally,  telecommunications,  having  become  a  government 
priority,  have  come  to  be  viewed  as  a  positive  contribution 
to  present  and  future  development.  The  perception  of 
telecommunications'  positive  contribution  in  support  of 
tourism  and  off-shore  banking  were  often  stressed. 
Likewise,  the  outer  islands  are  anxious  to  have  modem 
communication  capabilities  without  restrictions.  However, 
the  bottom  line  is,  who  is  going  to  pay  for  these  services? 
Broadcast  television  was  introduced  into  the  Cook  Islands 
on  the  heels  of  a  very  controversial  increase  in  the  local 
income  tax;  primarily  for  "cultural  development."  But  it  was 
indicated  that  a  portion  of  the  funds  raised  would  also  go 
toward  the  establishment  of  the  Cook  Islands  Broadcasting 
Corporation  for  the  provision  of  television  service,  and  will 
likely  continue  until  the  service  becomes  self-financing 
Now  many  wonder  if  the  same  will  eventually  apply  to  the 
present  telecommunications  expansion.  Whereas  this  seems 
unlikely,  there  is,  nonetheless,  substantial  public  concern. 

5.   Summary  and  Preliminary  Scenarios 

Giver,  the  above  discussion,  the  following  two  scenarios 
take  the  present  and  preferred  course  of  development  and 
role  of  telecommunications  technology  for  each  country  and 
projects  them  approximately  30  years  into  the  future.  These 
scenarios  are  a  composite  "sketch"  for  both  countries  and,  as 
such,  are  broad  brush  strokes.  Nevertheless,  they  represent 
the  common  aspirations,  fears  and  desires  expressed  in  the 
previous  sections. 

Several  factors  have  been  taken  out  for  the  sake  of  brevity 
and  clarity.  First,  the  possible  impact  of  global  warming  and 
sea  level  rise  have  not  been  factored  into  the  scenarios.  If 
the  "worst  case"  scientific  predictions  are  correct,  within  the 
next  30  years  the  RMI  and  Cook  Islands  will  begin  to  feel 
the  effects  of  these  environmental  conditions  (Kabua  1991) 
and  this  could,  of  course,  significantly  alter  (if  not  discount 
all  together!)  the  following  scenarios.  The  likelihood  that 
such  environmental  catastrophy  would  out  weigh  any  other 
development  concerns,  should  they  eventuate,  has  also 
contributed  to  the  decision  not  to  present  a  "negative" 
scenario.  This  is  also  due  in  part  to  some  of  the  perceived 
"dysfunctional"  attributes  of  the  status  quo.  Finally,  there  is 
also  the  possibility  of  "wild  card"  occurrences  that  cannot 
easily  be  accounted  for  in  building  the  following  scenarios 
(e  g ,  global  conflict,  collapse  of  associated  metropolitan 
economies,  large  meteor  striking  the  earth,  etc.).  What 
could  possibly  be  said  with  reasonable  certainty  is  that  the 
actual  outcome  would  conceivably  contain  aspects  of  both 
scenarios,  and  yet  be  completely  different  from  either. 


5.}  The  Status  Quo 

In  both  countries,  there  is  a  general  recognition  of  their 
relative  developmental  limitations  in  terms  of  land  area, 
population,  and  low  real  GDP  growth  rates  resulting  from 
their  remoteness  fi-om  major  markets,  dependence  on  few 
export  commodities,  high  cost  of  transport,  limited 
economies  of  scale,  a  high  dependency  ratio,  and  the  high 
cost  of  government  administration.  However,  the  respective 
government's  development  philosophies  espouse  a 
rhetoric — and  to  some  degree  a  belief— that  "self-reliance  is 
self-respect."  Government  development  efforts  aspire  to 
focus  on  marine  resource  development,  infrastructure 
improvements,  and  expansion  of  tourism  in  order  to  solve 
economic  and  social  problems  as  well  as  build  national  pride 
and  unity.  Unfortunately,  the  general  impression  is  that  the 
pursuit  of  some  "big"  development  projects  on  the  part  of 
government  (usually  financed  through  an  increasing  number 
of  international  loans  and  unlikely  to  be  economically  viable) 
is  "over-morgaging"  their  respective  country's  future  and 
taking  scarce  funding  away  from  other  needy  sectors  (mostly 
in  productivity  and  social  services).  Likewise,  there  is  a 
perception  that  some  of  the  projects  being  pursued  are  likely 
to  produce  a  cycle  of  more  dependency  instead  of  less 
There  is  also  continuing  doubt  that  emphasizing  the 
monetary  side  of  economic  development  will  result  in 
genuine  and  equitable  improvements  to  the  standard  of 
living  in  both  urban  and  rural  areas  and  has  created  an 
atmosphere  of  "expectation"  which  may  be  difficult  to 
actualize.  Social  stratification  has  intensified  markedly  over 
the  past  decade  and  is  expected  to  intensify  further. 
Generally,  there  is  a  feeling  of  guarded  (hopeful?)  optimism, 
but  many  feel  insecure  and  pessimistic  about  extending 
present  practices  too  far  into  the  future. 

Telecommunications  has  frequently  been  viewed  by  the 
respective  governments  as  an  adjunct  to  the  transportation 
sector  in  its  contribution  to  respective  national  development. 
Recently,  the  telecommunications  sector  in  both  countries 
have  undergone  a  "corpratization"  and  consolidation  process 
in  an  attempt  to  modernize  the  organizational  structure  and 
to  operate  domestic  and  international  communication 
services  more  efficiently  and  with  a  view  towards 
government  gaining  more  direct  revenue  from  it.  Full 
privatization  has  often  been  mentioned  as  the  ultimate  goal. 
It  has  always  been  realized  that  an  efficiently  run, 
corporately  responsible  (to  make  a  profit  for  its  private  share 
holders  and/or  the  gov^^niment)  telecommunications 
organization  which  can  provide  good  quality,  reliable,  local 
and  international  telecommunications  will  have  positive 
"spin-off  effects"  throughout  the  economy  As  such,  the 
primary  concern  of  the  respective  governments  has  thus 
shifted  towards  how  best  to  achieve  a  bigger  share  of 
telecommunications  revenue,  and  secondly,  to  accomplish  an 
expansion  of  basic  telephone  services  for  the  bulk  of  their 
respective  populations.  Since  placing  a  relatively  high 
priority  on  improving  the  adequacy  and  efficiency  of 'he 
basic  national  network,  "favorable"  development  loans  from 
outside  the  country  have  recently  been  secured;  a  strategy 
being  pursued  by  other  Pacific  Island  countries.  However, 
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the  respective  governments  have  also  placed  equal  emphasis 
on  telecommunication's  social  responsibility;  such  that, 
improvements  to  the  urban  infrastructure  and  extension  of 
semces  to  rural  areas  are  seen  as  being  of  equal  importance 
and  contributing  to  their  respective  national  unity.  Thus, 
participation  in  a  regional  satellite  network  for  meeting 
domestic  and  regional  communication  needs  has  been 
viewed  by  both  countries  as  the  most  cost  effective  way  for 
each  to  service  their  widely  scattered  populations. 

5.2  Preferred  DEVELOPMEhrr 

An  alternative  \asion  of  development  takes  off  from  the 
same  recognition  of  each  countries  respective  limitations, 
but  outlines  a  preferred  course  of  development  in  each 
country  which  pays  much  closer  attention  to  the  social  and 
physical  environment  ( in  the  latter  case  this  includes  the 
greenhouse  effect,  environmental  degradation,  lagoon 
pollution,  etc.)  and  focuses  on  issues  of  "sustainability." 
This  course  of  development  is  seen  as  being  less  concerned 
with  "short-run"  development  projects  and/or  stabilization 
problems,  and  instead,  places  more  attention  on  the  "long- 
run"  fundamentals  of  development;  such  as  resource 
endowments,  income  and  trade  entitlements,  productivity, 
technological  progress,  social  structures  and  institutions,  and 
cultural  preservation  (Bertram  1991,  September).  Key  to 
this  course  of  development  is  the  "v/ise"  use  of  a  diverse 
range  of  marine  resources,  the  promotion  of  indigenous 
agricultural  production,  continuing  to  develop  (but  not 
overly  emphasize)  "flag  of  convenience"  industries  (e.g., 
foreign  ship  registry  and  off-shore  banking),  and  a  generally 
"go  slow,  stay  small"  attitude  towards  tourism.  Equality 
across  urban  and  rural  sectors  is  also  stressed  for 
infrastructure  developments  (transport,  telecommunications, 
electricity,  waste  treatment,  and  potable  water)  and  income 
distribution  in  order  to  lessen  the  disparity  between  urban 
district  centers  and  rural  outer  islands  as  one  measure  to 
prevent  rural-urban  drift.  Furthermore,  recognizing  that  the 
major  resource  in  each  country  is  the  development  potential 
of  their  respective  populations,  more  funding  is  put  into 
education  in  order  to  prepare  the  young  to  cope 
vocationally,  intellectually,  and  culturally  as  the  country 
increases  its  participation  in  the  global  economy.  However, 
given  present  development  practices,  there  is  expected  to  be 
only  a  25  percent  likelihood  of  such  a  benevolent  future 
eventuating. 

In  this  somewhat  more  positive  scenario, 
telecommunications  increasingly  becomes  one  of  the  leading 
sectors  helping  to  foster  development— and  this  becomes 
extremely  important  for  smaller  Pacific  Island  countries  (like 
the  Cook  Islands  or  the  RMI)  which  would  depend  on 
information-based  industries  (off-shore  banking,  foreign  ship 
registry,  tourism,  etc.)  in  the  employment  of  thier 
population.  Telecommunications  also  comes  to  be  seen  as  a 
national  asset  and  as  such,  would  be  protected  as  a  "natural 
monopoly"  from  foreign  take-over  or  preditory  competition 
Through  cross-subsidizing  profits  from  international 
communications,  the  domestic— and  particularly 
rural — ^telecommunications  infrastruaure  is  greatly 


expanded.  The  increased  penetration  of  primarily  telephone 
and  facsimile  services  into  the  more  remote  outer  island 
areas  of  each  country  is  seen  as  mandatory  if  the  preferred 
development  goals  are  to  be  met.  General  development 
projects  in  rural  areas  are  greatly  speeded-up  and  operated 
more  efficiently  because  of  the  improved  communications 
links.  As  a  result,  there  is  a  general  improvement  in  the 
living  conditions  in  rural  areas  which  further  attracts 
additional  project  development  aid.  Improvements  in 
international  telecommunication  connectivity  also  begin  to 
attract  more  local  and  foreign  business  investments  in  such 
sectors  as  data  processing,  off-shore  banking  and  in  marine 
fisheries  as  well  as  undersea  mineral  resource  identification 
and  acquisition;  thus,  providing  jobs  for  an  increasingly 
more  skilled  and  technically  sophisticated  local  work  force 
Satellite  based  distance  education  at  the  secondary  and 
tertiary  level,  tele-medicine  providing  remote  diagnosis  of 
medical  ailments,  improvements  inter-island  transportation, 
and  a  general  upgrading  of  disaster  warning  and 
preparedness  likewise  provide  for  a  higher  and  more 
equitable  standard  of  living.  However,  the  cost  of  building 
and  maintaining  such  a  telecommunications  infrastructure  in 
the  face  of  an  increasing  national  debt  load  out  of  all 
proportion  to  the  size  of  the  economy  in  either  country,  has 
many  concerned  that  such  a  preferred  future  could  be 
aborted  before  it  is  established. 

5.3  PoucY  Considerations 

It  may  perhaps  seem  obvious  that  the  main  concerns  and 
priorities  of  telecommunication  policy  makers  in  Pacific 
Island  microstates  differ  significantly  from  those  in  highly 
industrialized  and  post-industrialized  countries.  Progress  in 
establishing  and  expanding  a  telecommunications 
infrastructure  in  these  two  countries  has  been  extremely 
diflkult  due  to  the  specific  conditions  of  their  smallness  and 
their  isolation.  But  telecommunication  network  expansion 
in  the  RMI  and  the  Cook  Islands  differs  also  in  respect  to 
their  need  to  accommodate  the  new  technological  demands 
of  their  urban  subscribers  while  attempting  to  provide  basic 
services  to  remote  communities.  For  both  of  these 
countries,  the  problem  is  attempting  to  create  a  set  of 
institutional  relations  that  will  achieve  these  two  objectives. 

If  the  positive  aspects  of  either  of  the  above  scenarios  are  to 
be  realized,  national  telecommunication  policies  must 
attempt  to  achieve  multiple  objectives,  some  economic  and 
some  social.  A  balance  must  be  reached  so  that  the  pursuit 
of  one  set  of  policy  objectives  do  not  harm  the  achievement 
of  the  others.  Obviously,  in  either  scenario,  the  highest 
priority  for  telecommunications  investment  must  be  in 
building  up  the  national  infrastructure.  This  calls  for 
creativity  in  financing  and  pricing  such  services  so  as  not  to 
increase  the  national  and/or  corporate  debt  burden.  This 
should  be  possible,  given  that  investments  in 
telecommunications  infrastructure  have  yielded,  in  the  past, 
internal  rates  of  return  of  1 S  percent  or  more,  and  if  the 
social  externalities  are  factored  into  the  equation,  the  returns 
are  even  greater  (Jussawalla  &  Ogden  1989)  Expanding 
user  access  to  international  teleconncctivity  should  become 
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the  next  priority  as  each  country  seeks  their  "competitive 
advantage"  in  the  global  market. 

Issues  of  "direct  competition,"  which  are  of  increasing 
importance  in  metropolitan  countries,  become  moot  in  such 
microstates  as  the  RMI  and  the  Cook  Islands  (indeed,  even 
in  other  Pacific  Island  countries).  Given  their  lack  of 
economies  of  scale,  such  issues  really  take  attention  away 
from  the  main  task  at  hand;  i.e.,  national  network  expansion 
and  increased  international  teleconnectivity.  However, 
policy  decisions  should  be  taken  to  outline  the  priority  areas 
for  future  desired  development  and  the  respective  role  that 
telecommunications  is  expected  to  play.  Then,  if  deemed 
appropriate — and  in  cooperation  with  the  national 
telecommunication  network  operator — circumstances  in 
which  other  suppliers  could  be  encouraged  to  enter  the 
market  as  a  means  of  extending  the  capability  and  capacity 
of  the  total  telecommunication  system  could  be  explored. 


6.  Notes 

(1)  The  Smaller  Island  States,  as  defined  by  the  South 
Pacific  Forum,  include  the  Cook  Islands,  Kiribati,  Nauru, 
Niue,  and  Tuvalu.  Also  included  in  this  definition,  but 
not  formal  members  of  the  Summit  of  Smaller  Island 
States,  whose  inaugural  meeting  was  held  in  January 
1992,  are  the  Republic  of  the  Marshall  Islands  and  the 
New  Zealand  dependency  of  Tokelau. 

(2)  The  preliminary  report  was  submitted  to  PTC  in  August 
1992  and  published  in  abridged  form  as;  Ogden,  M. 
(1992,  September).  Communicaiions  technology  and 
development  m  Pacific  Island  microstates.  Pacific 
Telecominunications  Review,  14,  (I),  9-16. 

(3)  Unless  otherwise  indicated,  all  data  related  to  the 
Marshall  Islands  comes  from  the  RMI  Office  of  Planning 
and  Statistics,  Majuro. 

(4)  As  a  point  of  clarification,  manufacturing  consists  mostly 
of  handicrafts  and  copra  processing,  and  accounts  for 
less  than  one  percent  of  GDP. 

(5)  Unless  otherwise  indicated,  all  data  related  to  the  Cook 
Islands  comes  from  the  Cook  Islands  Statistics  Office, 
Rarotonga. 

(6)  The  present  ruling  party,  the  Cook  Islands  Party,  stated 
in  their  manifesto  that  improvements  to  communications 
between  islands  through  the  upgrading  of  the 
telecommunication  system  utilizing  modem  satellite 
facilities  (as  well  as  adding  automatic  telephone 
exchanges,  telex,  and  facsimile  services  to  outer  island 
communication  facilities)  would  be  a  matter  of  priority. 
Likewise,  the  current  Prime  Minister  has  proniised 
several  outer  island  communities  television  service  as  a 
"Christmas  present"  al  various  times  during  his 
administration. 

(7)  The  Cook  Islands  government  owns  all  physical  assets 
which  it  leases  to  TCI.  The  government  also  owns  a  60 


percent  interest  in  the  company  with  the  remaining  40 
percent  owned  by  Telecom  Networks  International,  a 
Telecom  New  Zealand  owned  corporation. 

(8)  The  British  company.  Cable  and  Wireless  pic,  had 
negotiated  an  exclusive  external  telecommunications 
agree.':ient  with  the  government  of  the  Cook  Islands  in 
1979  to  provide  international  communication  services  as 
the  monopoly  carrier  until  3 1  March  1995. 
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1.  ABSTRACT 


Analysts  have  suggested  that  the  adoption  and  use  of  new 
computer-based  information  technologies  in  the  workplace  can 
facilitate  and  enhance  the  efficiency  of  various  tasks'.  This 
paper  addresses  the  human  factor  in  the  diffusion  and  use  of 
computer-based  communication  systems.     After  a  discussion  of  the 
importance  of  evaluation  research  in  an  organizational  setting,  a 
case  study  is  presented. 


2 .  BACKGROUND 

During  the  last  decade,  the  use  of 
computers  in  organizations  has  become 
standard  practice.  Increasingly, 
computers  are  being  interconnected  and 
communication-oriented  applications  such 
as  E-mail  and  videotex  systems  are  being 
adopted  by  companies-. 

A  recent  report  by  International  Data 
Corp,  maintains  that,  among  Fortune  500 
corporations.  E-mail  penetration  jumped 
from  67%  in  1990  to  98%  in  1991^. 
Business  analysts  relate  the  success 
stories  of  such  large  companies  as  Xerox 
Corp.  who  implemented  computer-based 
information  systems.     In  the  case  of 
Xerox,  the  implemented  system  was  said 
to  have  improved  the  company's  capacity 
to  communicate  and  modified  its 
managerial  transaction  procedures'*. 
Similar  accounts  are  given  concerning 
Eastman  Kodak\   Deere  &  Co.,  Hughes 
Aircraft  Co.,  and  Chase  Manhattan  Bank*^. 

The  stories  of  success  with  computer- 
based  information  systems  suggest  that 
such  systems  can  indeed  contribute  to  an 
increase  in  efficiency  in  an 
organizational  setting.  These 
technologies  can  be  utilized  to  simplify 
otherwise  multi-step  transactions  such 
as  sending  messages,   filling  out 
applications,  placing  orders,  checking 
inventory  etc. 

Analysts  have  cited  the  many  benefits 
that  computer-based  information  systems 
can  have  in  an  organizational  setting. 
Among  these  benefits  are: 

i.  helping  to  increase  sales  and 
reduce  costs; 

ii.  offering  new  market 
opportunities;^ 

iii.  tracking  product  flow; 


iv.  producing  general  and 
comprehensive  reports  on 
production; 

v.  combining  engineering  and 
statistical  process  control 
data  with  product  flow  data 
for  product  history  and  the 
study  of  process  trends; 

vi.  informing  people  of  factory 
and  product  issues^; 

In  this  sense,    it  is  argued,  such 
information  technologies  can  contribute 
to  the  competitive  advantage  of  a 
company. 

Researchers,   however,   agree  that  the 
main  prerequisite  for  such  potential 
contribution  to  materialize  is  c.chieving 
what  is  termed  "critical  mass"^  Simply 
put,  critical  mass,  as  applied  to 
computer-based  information  technology, 
is  the  point  at  which  collective  use 
justifies  the  costs  of  implementation 
and  leads  to  an  exponential  growth  in 
system  utilization. 

The  importance  of  "collective  use"  in 
achieving  "critical  mass"  highlights  the 
influence  of  the  individual  users  who 
form  tl.e  collective  entity.     The  human 
factor,   therefore,    influences  the  degree 
to  which  a  computer-based  information 
system  can  achieve  its  potential  in  an 
organizational  setting. 

3.   THE  HUMAN  FACTOR 

Despite  the  importance  of  the  human 
factor  in  computer-based  information 
system  usage  and  diffusion,  this  human 
element  has  traditionally  received 
inadequate  attention  by  information 
system  managers.     m  fact,  a  glance  at 
the  leading  handbooks  and  manuals  on 
information  system  management  reveals 
that  these  references  pay  virtually  no 
attention  to  the  human  factor  following 
a  system's  implementation'".  A 
simplified  process  for  information 
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system  management  recommended  by  these 
references  consists  of  three  main 
stages: 

a)  Needs  assessment; 

b)  Design; 

c)  Implementation. 

The  human  factor  is  taken  into 
consideration  at  the  needs  assessment 
and  design  stages  of  the  process.  This 
is  where  the  particular  needs  of  the 
organization  are  assessed  in  order  to 
build  an  appropriate  information  system 
to  cater  to  those  speci.fic  needs.  For 
example,  a  manufacturing  organization 
finds  that  its  field  sales  staff  spends 
too  much  time  on  the  phone  inquiring 
about  product  information.  The 
information  system  manager  would  begin 
to  assess  the  firms'   needs.  This 
assessment  stage  may  reveal  the  need  for 
a  centralized  system  that  field  sales 
staff  can  remotely  access  in  order  to 
check  inventory,  pricing  or  other 
product  features.     If  the  system  is 
approved,   then  the  system's  design  would 
take  into  consideration  the  type  of 
information  required  by  field  staff 
personnel  in  order  to  make  such  data 
available  to  them  on-line.     Once  the 
technical  aspects  of  the  system  have 
been  developed,   the  help  of  a  few 
employees  is  enlisted  to  test  the  ease 
of  the  system's  use.     Implementation  of 
the  new  system  usually  ensues. 

After  incurring  the  heavy  costs  of 
implementing  a  computer-based 
information  system,  companies  seldom 
bother  to  assess  the  users'  reactions 
and  feedback  regarding  the  new  system. 
Companies  assume  that  since  the 
designers  have  determined  that  the 
system  is  easy  to  use,   the  actual  users 
will  find  little  or  no  difficulty 
learning  and  using  the  system.     In  che 
absence  of  post- implementat ion  user 
assessments,   and  since  the  users  are 
often  not  motivated  to  volunteer  their 
opinions,   the  company  risks  having  its 
hefty  investment  in  equipment  be  under- 
utilized.    In  such  a  case,  computer- 
based  information  technologies  would  not 
be  conducive  to  more  efficiency  as  the 
extent  of  their  utilization  determines 
their  contribution  to  the  competitive 
advantage  of  the  organization. 

The  lack  of  attention  given  to  the  human 
factor  following  a  system's 
implementation  is  perhaps  due  to  the 
fact  that  early  use  of  computer-basca 
information  systems  in  organizations  was 
confined  to  those  tei^hnically  or 
scientifically  trained  and  orienteu. 
During  the  last  dccadr-,   however,  the 
users'   profile  has  dramatically  changed. 
When  a  computer-based  information  syst?.-'^ 
is  nowadays  implemented,   eiTiployoes  from 
all  departments,   levels  of  education, 
backgrounds,  and  specializations  are 


given  access  to  it. 

Another  reason  for  the  lack  of  attention 
to  the  human  factor  could  also  be  that 
information  system  managers  are  almost 
always  technological  experts  and  are  not 
trained  to  study  human-machine 
interactions.     With  the  changes  in  user 
profile,   however,    it  is  essential  that 
an  expert  in  the  study  of  human-machine 
interactions  be  available  to  assess  any 
employee  problems  in  using  the  newly 
implemented  computer-based  information 
system. 

After  all,    it  is  the  degree  to  which 
these  employees  utilize  the  system  that 
determines  whether  a  critical  mass  will 
ever  be  achieved,  whether  the  investment 
in  equipment  will  ever  be  justified,  and 
whether  the  system  will  ever  be  able  to 
contribute  to  a  company's  competitive 
advantage . 

4.    FACTORS  INFLUENCING  HUMAN  USAGE  OF 
COMPUTER-BASED  INFORMATION  TECHNOLOGIES 

The  literature  on  information  system 
management  does  not  adequately  address 
the  issue  of  the  human  factor.  Other 
areas  of  human  behavior  study,  however, 
have  devoted  considerable  attention  to 
this  very  topic.     The  following  will 
look  at  some  key  factors  that  contribute 
to  the  lack  of  collective  usage  of  a 
computer-based  information  system. 
Since  "collective",    in  this  context, 
means  numerous  individuals,  the  unit  of 
analysis  in  the  paragraphs  that  follow 
is  the  individual. 

Using  a  computer-based  information 
systems  necessitates  interacting  with  a 
computer.     A  number  of  studies,  have 
attempted  to  asses  ■.  the  variables  that 
influence  individuals'  use  of 
computers" .     Researchers  argue  that  a 
typical  model  that  explains  and  predicts 
computer  use  is'-: 


Figure  1 


In  Figure;   1,   the  char-icteristics  of  the 
system  design   (interface,  accessibility, 
availability,  etc. . . )  would  influence  an 
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individual's  beliefs  and  evaluations  of 
the    consequences  of  system  use.  This, 
in  turn,  would  influence  the  attitude  of 
that  individual  toward  the  system.  The 
individual's  attitudes  then  influence 
that  person's  decision  making  and 
intention  of  use  which,   in  turn, 
influence  the  person's  actual  usage  of 
the  technology. 

There  are  many  reasons  an  employee  would 
be  reluctant  to  utilize,  a  computer-based 
information  system: 

External  factors  include: 

a)  Information  on  system  is  useless  or 
irrelevant  to  employee's  job; 

b)  Inadequate  or  complex  interface  or 
applications ; 

c)  Inappropriate  and/or  insufficient 
formative  training; 

d)  Lack  of  sufficient  technical  support; 

e)  Lack  of  periodic  training  refreshers; 

f)  Lack  of  incentives. 

Beside  external  factors,  the  possibility 
also  exists  that  internal  factors  would 
influence  an  individual's  system  usage. 
These  internal  factors  include: 

a)  Technostress; 

b)  Computer  anxiety. 

The  reasons  cited  above  are  typical. 
There  may  be  others.     It  would  virtually 
be  impossible  for  an  information  system 
manager  to  diagnose  the  variables  that 
may  be  affecting  the  employee's  lack  of 
usage  of  the  company's  computer-based 
information  system.     The  need  for  post- 
implementation  evaluation  is  therefore 
critical.     Unf ort anately ,  many 
information  systen.  inanagers  are  not 
trained  to  diagnose  such  problems. 
Hence  the  need  for  an  information 
specialist  that  would  make  use  of  the 
current  research  and  methods  to  develop 
a  custom-made  evaluation  program  for  the 
particular  organization. 

The  specialist  would  utilize  both 
current  research  knowledge  and  data  from 
the  evaluation  to  recommend  to  the 
information  system  manager  to: 

a)  modify  the  system  characteristics  of 
relevance  to  users; 

b)  develop  training  programs  that  take 
into  consideration  the  level  of 
knowledge  and  skills  of  all  employees; 

c)  develop  incentives  that  would 
facilitc^te  an  employee's  evaluation  vis- 


a-vis the  consequences  of  using  the 
system;   later  these  same  incentives 
could  be  used  to  encourage  the  intention 
to  use; 

d)  create  special  hands-on  training 
seminars  in  order  to  help  users  develop 
positive  attitudes  toward  the  system; 

e)  Reinforce  usage  in  order  to  encourage 
repeat  behavior. 

After  taking  each  of  the  above  steps,  a 
separate  evaluation  would  be  necessary. 
Evaluation,    in  fact,  would  need  to  be 
periodic.     Progress  monitoring  is 
essential  and  stage  repetitions 
imperative  as  new  employees  are  hired. 

By  looking  at  the  list  of  internal  and 
external  factors  presented  above,  it 
would  seem,   at  first,  that  the  external 
factors  that  affect  an  employee's 
utilization  of  a  computer-based 
information  system  would  be  easier  to 
alter  than  internal  factors  such  as 
technostress  or  computer  anxiety. 

Researchers,   however,  have  found  that 
prolonged  and  repeated  usage  of 
computers  does  reduce  individuals' 
computer  anxiety  (r=-.20,  p<.05)  and 
does  improve  individuals'  attitudes 
toward  computer-based  systems  (r=.42, 
p<.01)^\     Researchers  have  also  found 
that  the  quantity  of  E-mail 
communication  is  correlated  with 
attitudes  toward  E-mail  (r=.25, 
p<.05)''*.     The  more  a  person  uses  E- 
mail,   the  better  that  person's  attitudes 
toward  E-mail  will  be. 

There  findings  suggest  the  existence  of 
an  association  between  an  individual's 
length  of  experience  using  a  computer 
system  and  a  reduction  in  that 
individual's  computer  anxiety.  The 
longer  the  individual's  experience,  the 
lower  the  anxiety.     Length  of 
experience,  however,   could,   in  turn,  be 
influenced  by  some  or  all  of  the 
external  factors  identified  earlier. 

In  sum,   both  external  and  internal 
factor  may  be  interrelated  in  a  complex 
manner.     Only  evaluation  research  would 
be  able  to  diagnose  the  factors  specific 
to  a  particular  organizational  setting 
and  indicate  the  priority  of  attention 
necessary  for  each. 


5.   ADDING  ANOTHER  STAGE  IN  THE  PROCESS 
OF  INFORMATION  SYSTEMS  MANAGEMENT 

From  the  discussion  in  the  above 
paragraphs  it  becomes  clear  that  a  stage 
needs  to  be  added  to  the  process  of 
information  system  management  given 
earlier.     The  new  process  would 
therefore  consist  of: 
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a)  Heeds  Assessment 

b)  Design 

c)  Implementation 

d)  Evaluation 

While  evaluation  was  added  to  the  above 
process,  the  method  of  evaluations  are 
complex..     It  is  beyond  the  scope  of  this 
paper  to  address  the  different 
evaluation  strategies  and  procedures. 
Post-implementation  evaluation 
necessitates  the  hiring  of  a  specialist 
in  human-computer  interaction. 

It  is  preferable  that  the  specialist  be 
an  outsider  (i.e.  not  a  permanent 
employee  but  a  contracted  specialist)  in 
order  to  objectively  evaluate  the 
situation  and  not  get  tangled  in  the  web 
of  organizational  politics. 
While  hiring  an  outside  specialist  may 
seem  like  an  additional  financial  burden 
for  an  organization,  the  benefits  reaped 
from  that  specialist's  assessment  would 
definitely  be  worth  the  investment. 
After  all,  sound  and  reliable  evaluation 
of  the  users  of  a  computer-based 
information  system  can  significantly 
help  a  company  achieve  the  critical  mass 
discussed  earlier.     Since  users  do 
determine  the  extent  to  which  a 
computer-based  information  system 
contributes  to  a  company's  competitive 
advantage,  exceptional  attention  needs 
to  be  given  to  the  human  factor. 


6.   A  CASE  STUDY 

The  case  study  focuses  on  a  large 
multinational  manufacturing  organization 
which  utilizes  the  services  of  a  U.S. 
nationwide  network  that  provides  private 
company  videotex  services  over  its  host 
computers.     The  company  engages  in  the 
manufacturing  of  machinery  and  parts. 
It  provides  access  to  the  network  to  all 
of  its  field  personnel,  marketing  staff 
and  dealers  from  various  states.  Users 
can  access  a  large  database  of  prices, 
product  availability  and  description,  in 
addition  to  being  able  to  process 
transactions,   send  and  receive 
electronic  mail  messages,  browse  through 
company  news,   job  openings,  training 
availability  and  post  product 
advertisements . 

As  part  of  an  evaluation  of  the 
company's  implemented  computer-based 
information  system,  an  exploratory 
survey  was  conducted.     The  survey  was 
designed  to  examine  user  profile,  usage 
patterns  and  user  reactions  to  the 
opportunities  that  the  system  offers. 
Users  were  given  the  chance  to  respond 
to  both  quantitative  and  qualitative 
questions'^ 
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7.    SURVEY  RESULTS 

i .  Users'  Profile: 

The  survey  respondents  were  mostly  males 
(76%)  with  an  undergraduate  college 
degree   (57%)   or  some  college  education 
(25%).       .leir  average  age  was  39,  the 
youngest  being  24  and  the  oldest  62. 
These  respondents  had  spent  an  average 
of  11  years  working  for  the 
organization.     The  majority  were  non- 
managers   (53%),  with  the  next  largest 
groups  being  middle  managers  (21%)  and 
upper  managers   (13%) .     The  terminal  they 
use  to  access  the  company's  information 
system  was  mostly  either  on  their  desk 
(46%)   or  near  their  desk  (46%) .  A 
typical  user  shared  a  terminal  with  an 
average  of  3  other  individuals. 

Most  users  were  told  about  the 
availabi lity  of  the  system  by  a  coworker 
(54%) ,  a  company  representative  (28%)  , 
or  a  supervisor  (16%) .     Users  were 
trained  to  use  the  system  by  a  coworker 
(49%)   or  by  reading  written  instructions 
(22%).     only  9%  of  the  respondents 
indicated  attending  a  formal  training 
class;  19%  did  not  receive  any  training 
whatsoever. 

ii.  System  Access  and  Usage: 

The  average  user  accessed  the  system 
(both  E-mail  and  other  services)  an 
average  of  12  times  a  week.  This 
indicates  low  overall  usage  given  the 
fact  that  the  system  was  designed  to 
make  key  information  available  for  the 
users'  day-to-day  operations. 

E-mail  use  averaged  8  outgoing  and  20 
incoming  messages  per  week. 
Individuals,   therefore,  received  more 
messages  than  they  did  send. 

Beyond  E-mail  use,  however,  the  system 
appears  to  be  dramatically  under- 
utilized.    Note  that  the  system  was 
primarily  intended  to  facilitate  access 
to  product  information,  placing  orders 
and  other  general  company  announcements 
and  services.     Given  the  uses  that  the 
system  was  designed  to  make  available, 
the  exploratory  survey  has  found  that: 

a.  A  significant  number  of  respondents 
did  not  access  the  system  to  get 
information  on  the  price  of  a  product  or 
part   (69%),  to  locate  (68%),   check  the 
delivery  schedule  for  (36%) , 
availability  of   (58%),  or  features  of 
(71%)  a  product  or  part.     In  addition, 
59%  did  not  order  a  product  or  part  via 
the  system. 

b.  Beside  product-based  information,  a 
sizeable  number  of  individuals  did  not 
utilize  the  system  to  get  company  policy 
information  (81%) ,  company  news  (62%) , 
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or  find  out  about  job  openings  elsewhere 
in  the  company  (95%) . 

From  the  above  observations,  one  can 
conclude  that  aside  from  utilizing  the 
system  for  E-mail,  the  system  is 
extremely  under-utilized. 

As  indicated  earlier  in  this  paper,  the 
reasons  that  a  computer-based 
information  system  vary  and  may  be  very 
complex  in  nature.     It  was  hoped  that 
additional  responses  would  reveal  some 
of  the  factors  at  work. 

iii.  Problem  Diagnosis 

Since  this  survey  was  exploratory,  no 
measures  of  computer  anxiety  or 
technostress  were  included.  Internal 
factors,   therefore,  could  not  be 
explored.     The  respondents'  open-ended 
feedback,  however,   revealed  a  number  of 
potential  external  factors: 

a.  Formative  training:     Many  respondents 
were  not  aware  of  the  numerous  services 
available  via  the  company  system. 
Others  did  not  feel  they  had  enough 
information  to  access  the  system.  When 
looking  at  all  open-ended  user  feedback, 
demands  for  training  or  training 
refreshers  stand  out.     Typical  comments 
included  "Show  us  more  in  depth 
training,   not  just  you  punch  this  and 
this  and  you  get  that";  or  "We  were  only 
shown  how  to  use  only  one  segment  of  the 
system".     The  inadequacy  of  training  is 
also  apparent  in  the  fact  that  a 
significant  number  of  users  reported 
being  trained  to  use  the  system  by  a 
coworker. 

b.  Interface:     A  recurring  complaint  was 
about  the  menus  involved  in  accessing 
the  system  and  the  difficulty  and  lack 
•^f  flexibility  of  certain  system 
:pplications.     The  menus  were  described 
\s  "complicated"  and  certain 
applications  as  "not  user  friendly". 
Some  respondents  also  complained  about 
the  profusion  of  screen  codes  that  they 
could  not  understand  the  meaning  of. 

c.  System-related  characteristics:  One 
potentially  problematic  area  pointed  out 
by  some  users  is  the  delay  in  updating 
the  information  on  the  system.  These 
users  complained  that  the  information 
that  they  retrieve  is  often  out  of  date. 
If  these  users  are  correct,  then  this  is 
a  very  serious  problem  that  the  company 
would  need  to  find  a  solution  for.  If 
the  users  are  not  correct,  but  they 
perceive  the  information  to  be  out-of- 
date,   then  their  perception  would 
prejudice  their  usage  of  the  system.  In 
the  latter  casG,   the  company  would  need 
to  engage  in  a  communication  campaign 
reassuring  the  users  of  the  accuracy  of 
the  data  that  they  retrieve. 


d.   Incentives:  Another  potential  problem 
that  was  also  poirited  out  concerns  the 
timeliness  of  feedback  when  users  send 
inquiries  to  the  company  via  the  system. 
After  sending  such  an  inquiry,  one  user 
complained  about  "waiting  days  and  days 
and  days...  and  days  for  the  much  needed 
information".     If  this  is  indeed  a 
recurring  problem,  then  the  company 
should  revise  its  procedures  for 
handling  requests  transmitted  via  the 
system.     If  the  user  finds  that  making  a 
telephone  call  results  in  a  more  timely 
response,   then  the  company  would  be 
inadvertently  providing  incentives  to 
use  the  telephone  and  not  its  computer- 
based  information  system  for  making 
inquiries. 


iv.  Assessment 

The  exploratory  survey  conducted 
indicated  that  the  system  that  the 
company  has  spent  significant  sums  of 
money  implementing  and  maintaining  is 
severely  under-utilized.     As  part  of  a 
more  complex  post- implementation 
evaluation,  the  exploratory  survey 
generated  a  number  of  leads  about 
potential  factors  that  contribute  to  the 
system's  under-utilization.  Follow-up 
surveys  and  further  investigation  of 
both  users  and  company  procedures  would 
yield  more  precise  data  for  making 
recommendations . 


8.  CONCLUSION: 

At  the  start  of  this  paper,   it  was 
argued  that  the  human  factor  influences 
the  degree  to  which  a  computer-based 
information  system  can  achieve  its 
potential  in  an  organizational  setting. 

It  was  also  argued  that,   in  the  absence 
of  post- implementation  user  assessments, 
and  since  the  users  are  often  not 
motivated  to  volunteer  their  opinions, 
the  company  risks  having  its  hefty 
investment  in  equipment  be  under- 
utilized . 

The  case  study  presented  in  the  last 
portion  of  this  paper  illustrates  an 
example  of  under-utilization.  The 
exploratory  survey  conducted  as  part  of 
the  post-implementation  evaluation  has 
yielded  several  potential  factors  that 
influence  the  under-utilization  of  the 
company's  computer-based  information 
system. 

Pursuing  the  post-implementation 
evaluation  will  further  identify  and 
isolate  problem  areas.     The  evaluation 
would  subsequently  enable  the  analyst  to 
generate  a  set  of  recommendations  to  the 
information  system  manager  or  others  in 
charge.     Periodic  post-implementation 
evaluation  can  assist  a  business 
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organization  in  its  quest  for  achieving 
a  critical  mass  for  its  computer-based 
information  system.    A  critical  mass 
would,  in  turn,  help  maximize  the 
computer-based  information  system's 
contribution  to  the  company's 
competitive  advantage. 
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1 .  ABSTRACT 


This  paper  considered  the  relationship  between  telecom- 
munications and  socioeconomic  development  in  Less 
Developed  Countries   (LDCs) ,  defined  as  countries  where  the 
per  capita  gross  national  product  or  gross  domestic 
product  is  low  relative  to  industrial  market  economies . 
Examined  were  the  effect  of  telecommunications  on  the 
social  and  economic  activities  of  LDCs  and  the 
understanding  of  the  contribution  the  telecommunications 
infrastructure  provides  to  socioeconomic  growth . 


2.  INTRODUCTION 


The  issue  examined  in  this  study  was  the 
economic  effect  of  telecommunications  as 
a  factor  in  sustained  growth  rates  of 
highly  developed  regions,   and  whether 
telecommunications  is  essential  to  the 
development  of  LDCs,   particularly  in 
being  part  of  global  markets. 


2  .  1  BACKGROUNi'j 


The  provision  and  proper  utilization  of  a 
basic  infrastructure  for  the  benefit  of 
the  community  has  become  a  key  task  for 
planners.  Pioneering  work  was  done  in  the 
past  by  individual  researchers  (Hudson, 
Goldshmidt,   Hardy  et  al)  demonstrating 
the  disparity  between  the  many  millions 
of  people  who  have  not  participated  in 
global  socioeconomic  development,  versus 
those  who  have.     Other  organizations  such 
as  the  United  Nations  International  Tele- 
communication Union   (ITU),   The  Develop- 
ment Centre  of  the  Organization  for 
Economic 

Cooperation  a.id  DevelopTent    (OECD)  and 
the  World  Ban):  .\ave  sponsored  or  cond- 
ucted research  on  a  global  perspective. 
In  addition  the  Center  for  International 
Business  Cycle  Research,  Columbia 
University,   New  York,   has     developed  and 
maintained  economir-  indicators  for 
countries  in  the  developing  Pacific  rim 
area  such  as  Australia,   Korea  and  Taiwan. 
The  aim  of  the  individual  authors  and 
organizations  has  been  to  contribute  to 
the  general  knowledge  about  and  to  ident- 
ify the  resources  and  structural  changes 
necessary,   to  provide  basic  com-iunica- 
tions  infrastructure  for  the  urderdev- 


eloped  regions,    in  order  for  them  to 
achieve  basic  health  services,  social, 
and  business  activities. 


2.2     IMPACT  OF  TECHNOLOGY  SERVICES 


The  new  te lecommunication  services  which 
are  now  being  introduced  in 
industrial i zed  nations  are  information 
centered,    involving  global  networks 
(World  Bank,  Wellenius,   1987) .  The  incr- 
easing world-wide  demand  for  competit- 
ively priced  manufactured  products, 
commodities  and  services  requires  global 
networks  organized  and  coordinated  on  a 
worldwide  basis.   In  order  for  rural  areas 
and  developing  nation  states  to  parti- 
cipate in  this  competitive  environment, 
they  need  reliable  and  timely  information 
to  gain  access  to  these  markets.  Careful 
planning  and  implementation  of  telecor- 
muni cat ions  systems  may  be  essent ial 
high  quality  business  communicat  ions, 
both  within  the  country  and  as  part  of  ar. 
international  network   (World  Bank, 
Wellenius,     1987)  . 


2.3  PROBLEMS  IN  PLANNING  DUE  TO  CHANGING 
TECHNOLOGY 


In  developing  countries  the  real  cost  of 
providing  and  maintaining  telecommunica- 
tions services  has  declined  in  the  last 
several  decades  and  is  expected  to  cont- 
inue to  decline  in  the  foreseeable  future 
(Saunders,   Warford,   an.i  wellenius,    :  985). 
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Modern  digital  technologies,  as  developed 
principally  for  developed  countries, 
however,   are  not  always  optimal  for  rural 
areas  or  developing  countries.  These 
areas  are,   by  necessi  y  switching  to  new 
digital  capabilities  uecause  such  systems 
have  a  number  of  advantages  including 
improvement  of  financial  control  and 
quality  of  service    (Schware,    1987) . 
Digital  systems  also  permit  improved 
network  maintenance  and  have  a  higher 
degree  of  reliability. 


In  most  countries  the  benefits  associated 
with  technological  change  are  controlled 
through  polices  of  the  government  and 
managers  of  individual  entities,    in  that 
they  must  plan  the  adaptation  of  the  most 
appropriate  technology  to  provide  tele- 
communications services.  This  is  parti- 
cularly important  in  developing  countries 
where  the  relatively  small  size  of  the 
initial  system  coupled  with  the  potential 
for  high  growth  rates  often  justify 
adoption  of  the  newest  commercially 
available     technology.     Yet   if  one  looks 
at  the  distribution  of  loans  made  by  the 
World  Bank,    (the  principal  source  of 
finance  for  telecommunications  in  deve- 
loping countries) ,   the  loans  and  credits 
amounted  to  less  than  3.0  percent  of  its 
total  bank  lending  since  1960  (Saunders, 
Warford,   and  We llenius,  1 983 )  . 

2.4  AGGREGATE  STUDIES 


In  examining  the  relationship  between 
Gross  National  Product   (GNP)   and  telecom- 
munications,    the  simplest  study  is  comp- 
aring telephone  density  with  GNP  (Pelton, 
Toward  a  Law  of  Global  Communications 
Networks  p.   40) .  The  positive  slope 
indicating  the  higher  GDP  or  GNP  per 
capita  for  an  individual  country  the 
greater  the  density  of  telephones  per 
unit  population. 


These  studies  also  supported  the 
telephone  studies  and  particularly  show  a 
strong  correlation  with  the  value  of 
imports  since  telex  has  been,   in  the  last 
three  decades,   an  important  element  for 
international  trade.  This  study  supports 
the  idea  that  measurements  relat ing  to 
Gross  Domestic  Product  per  capita  provide 
an  insight  into  the  relationship  between 
telecommunications  and  socioeconomic 
growth  of  LDC's     and    provide  a  beginning 
point  for  analysis   (Saunders,  Warford, 
and  Wellenius,    1983) . 


2.5  LIMITATIONS  OF  AGGREGATE  STUDIES 


Although  the  use  of  statistical 
regression  and  correlation  analysis  is 
use f ul  because  of  the  simplicity  of 
approach  and  the     relative  ease  in 
obtaining  aggregate  data,  use  of  a  single 
equation  to  describe  a  complex  situation 
with  very  dissimilar  data  and  many 
related  variables  may  be  overly  simpl- 
istic  (Saunders,   Warford,   and  Wellenius, 
1983) .   Snow   (1987)   suggests  the 
assumpt ion  that  te lecommuni cat ions 
infrastructure  accelerated  economic 
development  implies  that  key  individuals 
and  ent it ies  such  as  researchers, 
practitioners,   policy  makers  and  funding 
programs  were  active  in  the  process . 
Another  argument  against  the  single 
equation  approach  is  that  for  underdev- 
eloped countries  the  telecommunications 
syst'sms  have   (1)   a  large  number  of 
applicants  for  new  service  which  cannot 
be  filled,    (2)    heavy  congestion  during 
business  hours  and,    (3)    in  some  case 
limited  service  throughout  the  country. 
Developed  countries  on  the  other  hand 
have  very  low  waiting  times    (days  rather 
than  months  or  years)   and  highly  advanced 
telephone  networks  and  exchange  systems 
using  modern  quantitative  methods  such  as 
queuing  theory , 


Cross-sectional  and  time  series  studies 
by  CCITT  have  also  been  developed  both 
historically  for  individual  countries  and 
for  a  set  of  countries  in  various  stages 
of  economic  development  (Saunders, 
Warford  and  Wellenius,   1983)  .  A  study  by 
Yatrakis    (Telecom  Journal,    1 972)  analyzed 
the  relationship  between  international 
telephone,   telf:X,   and  telegram  and  twenty 
economic  indicators  including  tourism  and 
trade.  Telex  trfiffic  was  found  to  be 
closely  corre^aLed.  Similarly,  telex 
density  has  also  been  studied  by 
Wellenius,   Budinich  and  Moral  (Saunders 
et  al,   1983)   and  compared     in  terms  of 
GDP  per  capita,   value  of  exports,  va lue 
of  imports,   bank  deposits,  telephone 
lines,   telephones,   and  <^nergy 
consumption . 


Additional  work  by  Hardy   (Hudson,  1986) 
examined  whether  increase  in  telephone 
density  contributed  to  distribution  of 
income.  His  conclusion  was  that  develop- 
ment of  the  telecommunicat ions  infra- 
structure as  represented  by  density  of 
telephones  contributes  to  the  equitable 
distribution  of  wealth  in  nations.  His 
basic  premise  was  that  telecommunications 
does  contribute  or  encourages  development 
of  a  middle  class  by  moving  wealth  away 
from  the  highest  income  bracket. 
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2.6  STRUCTURAL  ECONOMIC  ANALYSIS 


Although  correlation  analysis  applies  to 
virtually  all  countries,   such  analysis 
provides  only  an  insight  inco  the 
benefits  of  telecommunications  to  rural 
and  underdeveloped  countries.  Saunders, 
Warford,  and  vjellenius   (1983)  suggest 
this  approach  is  similar  to  examining  the 
telecommunications  structure  as  an  input 
to  a  production  process .  Telecommunica- 
tions can  been  analyzed  at  the  level  of 
nation-states  and  by  statistical  corre- 
lation or  regression.  This  analysis  dev- 
eloped a  model  showing  the  relationship 
between  economic  growth  and  telecommun- 
ication capability.  Similarly,  oil 
refining  or  electrical  power  generation 
can  be  tracked  through  various  stages  of 
production  until  it  is  consumed  in  its 
final  form.  This  type  of  analysis,  how- 
ever, does  not  fully  describe  the 
contribution  made  by  the  product   (and  the 
examination  of  the  economic  s  rructure)  . 


The  growth  cycle  analytical  approach 
includes  two  elements.  The  first  element 
is  the  establishment  of  the  cyclical 
indicator  identifying  a  reference  cycle 
or  a  set  of  references  such  as  periods  of 
recessions  and  peaks  or  "turning  points" 
of  expansion  periods.  These  periods  are 
represented  historically  by  specific 
dates  and  appear  as  peaks  and  troughs.  In 
this  manner  the  cyclical  indicator 
technique  permits  an  identification  of 
key  economic  factors  in  a  time  series, 
including  those  which  lead  and  those 
which  coincide  with  aggregate  economic 
activity . 


Second,  these  key  economic  indicators  are 
segregated  into  lead  and  coincident  time 
series  and  comb ined  into  aggregate 
indices   (leading  and  coincident) . 
Typical  key  indicators  are  employment, 
industrial  production,   stock  price  index, 
exports,   housiri7  starts,  and  new  business 
starts . 


2.7   INTERNATIONAL  ECONOMIC  INDICATORS 


Large-scale  econometric  models  have  been 
developed  and  are  being  used  to  model 
economies  and  selected  industries  of 
industrialized  countries  within  the 
economy  and  in  some  cases  specific  firms 
within  an  industry   (Pf af f enberger  and 
Patterson,   1987) .  Using  these  techniques, 
an  index  of  economic  indicators  has  been 
developed  by  economists  to  explain  and 
forecast  the  level  and  fluctuations  in 
economic  activity  and  to  identify  the 
impact  of  cyclical  activity  on  different 
sectors  of  the  economy.     Grov/th  cycle 
chronologies  and  their  turning  points  are 
important  for  two  reasons.  First,  the 
peaks  of  growth  cycles  or  "turning 
points"  generally  precede  business  cycle 
peaks  while  the  lovj  points  or  recession 
trends  tend  to  coincide  with  business 
troughs   (CIBCR,    1988)     Using  this  analy- 
tical technique,  analysts  are  able  to 
provide  advance  warning  for  cyclical 
changes  which  may  lead  to  recessions. 
Second,  the  analysis  may  also  identify 
less  severe  setbacks  in  the  economic 
growth  which  do  not  develop  into  declines 
in  level  but  are  rather  sustained,  low- 
level  rates  of  growth.  This  technique  has 
been  used  in  the  United  States  for  over 
fifty  years  through  the  U.£.  Government 
National  Bureau  of  Economic  Research 
(Moore,    1980) . 


3.  BUSINESS  CYCLE  APPROACH  TO  ECONOMIC 
ANALYSIS 


An  important  task  of  economists  is  to 
predict  the  level  of  economic  growth  and 
cyclic  changes  tha*:  may  take  place  within 
the  general  economy  and  sectors  of 
business.  Economic  analysts  divide  the 
economy  into  phases   (Samuelson,  1985) 
marking  the  highest  and  lowest  point  in 
the  aggregate  economic  activity  of  a 
country.  These  peaks  and  valleys  indicate 
a  turning  point  in  the  economy  and  show 
the  period  of  time  of  "recession  and 
expansion".     The  change  in  business 
activities  associated  with  these  periods 
include  important  activities  which  affect 
the  entire  economy.  For  example,   in  times 
of  recession   Inventories  are  in  general 
reduced,  demand  for  labor  falls, 
commodity  prices  fall,  and  business 
profits  are  reduced   (Samuelson,   1985) . 


The     U.S.  Government  National  Bureau  of 
Economic  Research  (NBER)  has  been  one  of 
the  organizations  which  has  studied 
business  cycles  and  developed  the 
cyclical  indicator  approach  (Pfaffenger 
and  Patterson,    1987) .  Economic  cycles 
have  been  analyzed  using  a  number  of  key 
parameters  as  indicators     to  represent 
the  performance  of  a  country's  economy. 
These  indicators  comprise  two  categories, 
i.e.,      (1)   a  set  of  coincident  index  of 
indicators  representing  current  economic 
activity,  and   (2)   an  index  of  leading 
indicators  showing  the  predicted  movement 
in  the  aggregate  economy.     The  indicator 
technique  of  analysis  can  be  divided  int  c 
two  phases  with  the  first  phase  ident- 
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ifying  specific  dates  where  the  aggregate 
level  of  the  economy  has  reached  its 
highest  or  lowejt  point   (peak  or  valley) 
and  secondly  to  identify  the  relation- 
ships with  the  key  parameter's  peak  or 
valley  of  the  reference  cycle.     In  this 
technique  the  cyclic  parameter  identifies 
a  certain  economic  time  series  as  those 
which  lead  and  those  which  coincide  with 
the  overall  economic  activity 
(Pfaf fenberger  and  Patterson,   1987)  . 
Usefulness  of  the  leading  series  is  in 
sigr.aling  a  possible  downturn  in 
aggregate  economic  activity  so  that 
appropriate  action  can  be  taken  before  a 
change  in  activity  occurs  in  the 
following : 

1 )  .  Employment . 

2)  .    Inventories  and  Inventory 

investment . 

3)  .  Consumption,   trade,  orders, 

prices,   cost,   and  profits  and 
deliveries . 

4)  .  Fixed  capital  investment.  Money 

and  credit . 


A  separate  project  was  initiated  by 
Geoffrey  Moore  in  1973   [see  Moore  (1980)] 
to  provide  an  international  indicator 
using  the  techniques  developed  by  the 
NBER.     This  project  has  been  continued  by 
the  Center  for  International  Business 
Cycle  Research  at  Columbia  University.  A 
number  of  industrialized  countries  have 
been  included  in  the  project.   In  1977 
Australia  was  added  to  the  program  list 
and  a  set  of  leading  and  coincident 
indicators  were  developed  by  Boehm  and 
Moore   (1984)  . 


was  measured  by  the  spectral  coherence 
between  the  three  telecommunications 
traffic  series  and  the  composite  leading 
index . 


Defris,   Layton  and  Zehnwirth  (1986) 
concluded  their  study  supports  the  hypo- 
thesis that  telecommunications  traffic 
does  respond  to  fluctuation  in  aggregate 
activity  and  can  be  included  as  an  expla- 
natory variable  for  developing  a 
forecasting  model  of  telecommunications 
traffic . 


3.2  INTERNATIONAL  ECONOMIC  INDICATOR  FOR 
SOUTH  KOREA 


An  internat i ona 1  economic  indicator  for 
South  Korea  was  compiled  by  the  Columbia 
University  Center  for  International 
Business  Cycle  Research   (CIBCR) .   in  1987. 
The  CIBCR  included  fourteen  reporting 
countries,   three  of  which  were  Pacific 
rim  countries   (Japan,   Taiwan,  and 
Australia) .   In  1988  Korea  was  added  to 
the  data  base.     The  index  developed  by 
Geoffery  H.  Moore   (1980)    followed  the 
same  methodology  for  selecting  and 
evaluating  indicators  as  used  by  the  U.S. 
economy  and    published  by  the  U.S. 
Department  of  Commerce. 


This  index  provides  a  monthly  observation 
of  the  economic  time  series  for  Korea 
including  the  following: 


3.1   AUSTRALIAN  STUDY 


Defris,   Layton  and  Zehnwirth   (1986)  used 
these  indexes  to  determine  if  telecommun- 
Lcations  traffic  was  responsive  to 
fluctuations  in  the  economic  activity  and 
whether  the  technique,   applied  to 
telecommunications,   wouJd  assist 
telecommunications  organizations  in 
predicting  telecommunications  traffic 
activity   (number  of  calls,   outgoing  telex 
messages,   etc.)   and  aid  in  financial 
planning  to  augment  suitable  increases 
(or  decreases)    in  telecommunication 
capacity.   The  principal  purpose  of  their 
study  was  to  examine  and  investigate  the 
relationship  between  telecommunications 
traffic  and  the  leading  indicator  index 
using  cross-spectral  techniques.  Three 
cator  index  using  cross-spectral  tech- 
niques. Three  telecommunications  traffic 
series  were  used  including  the  volume  of 
social  telephone  traffic,   the  volume  of 
business  telephone  traffic,   and  the 
volume  of  telex  traffic  outbound  froni 
Australia.  The  results  of  their  study 
showed  a  strong  association  with  the 
composite  leading  indicator  index.  This 


Table  3-1:    Korean  leading  and  coincident 
indicators 


Leading  Indicators 


Remarks 


1 .  Monthly  Hours  Worked 

2.  Manufacturing  Rate 

3.  Value  of  Machinery  Orders 

4.  Stock  Price  Index 

5.  Letter  of  Credit  Arrivals 

6.  Ratio  of  Inventories  to 
Inverted  Shipments,  Manufacturing 


Number 
1980=100 
Billion  Won  (in 
1980  value) 
January  1980  =100 
10  Million  U.S.  $ 
(in  1980  value) 
(1980=100) 
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3.3  STATISTICAL  PROCEDURE 


The  statistical  procedure,  cross-spectral 
analysis,   is  derived  from  physics  appli- 
cations where  light  is  passed  throagh  a 
prism  and  divided  into  the  components  of 
its  "spectrum".     In  examining  business 
activities  as  represented  by  a  time 
series  of  economic  indicators  and  tele- 
communications activity    as  represented 
by  telex  message  traffic,  the  variation 
in  each  series  is  examined  by  "passing" 
the  time  series  through  a  series  of 
"prisms"  or  "filters"  in  order  to  asso- 
ciate the  most  Important  component  of 
variation  with  a  particular  period  (or 
frequency) ,   where  each  component  is 
statistically  independent   (Pf af f enberger 
and  Patterson,   1987) . 


variance  of  component s  with  frequency .  A 
peak  in  the  spectrum  indicates  an 
important  contribution  to  variance  at 
frequencies  in  the  appropriate  region. 


3.5     CROSS- SPECTRAL  MATHEMATICAL  MODEL 


The  leading  index  indicator  and  telex 
data  series  can  be  analyzed  where  leading 
index  series    may  be  thought  of  as  input 
and  telex  series  as  output.  To  determine 
the  degree  of 

association  between  the  leading  indicator 
and  telex  data  series  at  different  cycle 
lengths  or  time  periods,   a  cross-spectral 
analysis  is  carried  out. 


In  the  spectral  analysis,  the  total 
variability  of  the  series  is  broken  down 
into  variability  components  due  to  the 
sinusoidal  contribution  at  each  freq- 
uency,    Sine  and  cosine  functions  are 
used  to  model  periodic  movements  of  the 
data . 


The  cross-spectral  analysis  examines  the 
two  series  to  see  if     there  is  a 
significant  association  between  the 
series  at  frequency  bands  which 
simultaneously  account  for  a  large 
proportion  of  the  variation  in  each  of 
the  observed  series. 


The  economic  indicator  series  may  show  a 
cyclic  or  oscillating  change  with  respect 
to  time  due  to  the  economic  fluctuations 
in  the  world  and  individual  country's 
composite  economic  conditions 
(Pf af fenberger  and  Patterson,   1987)  .  As 
noted  above  the  overall  cyclic  pattern 
may  be  presented  by  a  series  of  sinusoid- 
al functions,  each  representing  a  partic- 
ular frequency  that  can  be  translated 
into  months  or  years.     By  examining  the 
frequencies  and  their  strengths  or 
amplitude   (e.g. .   using  spectral 
analysis) ,   the  true  contribution  to  the 
total  variation  can  be  determined  for 
each  frequency   (or  period) . 


3.4     SPECTRAL  DENSITY  FUNCTION 


4 .  SUMMARY 


The  spectral  density  function  is  a  method 
of  considering  the  frequency  properties 
of  a  time  series.  An  example  of  the 
importance  of  the  frequency  may  be  where 
the  time  series  varies  over  several  dif- 
ferent frequencies.  For  example,  sales 
figures  may  have  weekly,   monthly,  yearly 
or  other  cyclical  variations. 
Chatfield   (1984)   notes  that  the  adjective 
^^power"  is  sometimes  made  part  of  the 
^^spectral  distribution  function"  and  it 
originated  from  the  electrical  engin- 
eering process  of  measuring  the  relat- 
ionship of  electrical  current  in  a 
circuit.   For  t^xample,    for  a  sinusoidal 
input ,   the  power  i s  direct ly  p report iona 1 
to  the  amplitude  squared  of  the 
oscillation.   For  more  general  inputs, 
however,   the  power  spectra  1  di st r ibut ion 
function  describes  how  the  power  is 
di  St  ributed  w.'.th  respect  to  frequency . 
In  the  case  of  a  time  series ,  the 
varian::e  is  the  total  power.  The  term 
"spectral  density  function'   is  often 
shortened  to  spectrum.     The  actual 
mean ing  of  spect ruir,  is  the  f unct ion  that, 
represents  the  contribution  to  the 


The  purpose  of  the  analysis  is  to  assess 
the  contribution  or  correlation  between 
the  leading  indicator  and  telex  data 
series  at  each     frequency  component  which 
make  up  the  total  cyclic  series.  In 
analyzing  the  cross-spectral  results  of 
the  two  series   (coherence  between  input 
series-the  leading  indicator  and  output 
series-telex  traffic),   the  most  important 
element  is  the  frequency  band  which 
accounts  for  major  variation  in  the 
output  series.  The  area  under  the 
estimated  cross-spectrum  range  of 
frequencies  indicates  the  degree  of 
relationship  between  the  leading 
indicator  to  telex  series   ( internat iona 1 
telecommunications  activity)  at  the  band 
of  frequencies. 
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5.  DATA 


The  telex  data  was  expressed  in  total 
telex  messages-minutes  as  recorded  in 
June  1971  compared  with  telex  message- 
minutes  in  each  month .  The  leading  index 
indicator  data  is  'expressed  as  a 
composite  in  the  form  of  a  deviation  of 
trend  (for  example,  the  change  in  growth 
in  June  1980  can  be  compared  with  June 
1981  with  any  average  growth  trend  within 
the  period  removed) . 


The  economic  data  for  South  Korea  has 
been  provided  by  the  editor,  Ms.  Jean 
Maltz,   of  the  monthly  publication 
International  Economic  Indicators, 
developed  and  maintained  by  the  Columbia 
University  Center  for  International 
Business  Cycle  Research.  The  data  is  in 
the  form  of  deviation  from  trend  on  a 
monthly  basis  for  the  period  January  1970 
to  January  1987 . 


Through  the  kindness  of  Mr.  Jae  mo  Kah, 
Director  of  International  Business, 
Department  of  the  Korean  Telecommun- 
ication Autho^^ity,   the  monthly  composite 
of  outgoing  telex  data  has  been  provided 
to  the  author  for  the  period  1971  through 
1985  in  the  form  of  message-minutes. 


Statistical  techniques  for  analyzing  time 
series  such  as  the  index,  are  mainly 
concerned  with  decomposing  a  series  into 
a  sum  of  components:  a  long  term  growth 
trend,   a  seasonal  component  and  other 
"irregular"  variations.  The  different 
sources  of  variation  will  be  summarized. 


6.  CONCLUSIONS 


The  principal  purpose  of  this  research 
was  to  to  examine  telex  data, 
representing  international 
telecommunications  traffic,   as  a  useful 
predictor  of  socioeconomic  development  in 
South  Korea.  The  approach,  using  time 
domain  methodology  or  cross-spectral 
techniques  compared  the  composite  leading 
indicator  index  developed  by  CIBCR  with 
telex  data  from  the  period  1971  to  1985. 
From  this  analysis  the  following 
conclusions  may  be  derived. 


First,   that  there  is  an  association 
between  international  telex 
telecommunications  traffic  and  a 
composite  cycl ical  economic  indicator 
index,  developed  by  the  CIBCR,  using  the 
Korean  telex  data.  Examination  of  the 
coherence  spectrum  indicates  strong  and 
relat ively  consistent  coherence  (about 
two    and   one    half    years    or    30  months 
cycle-length)   or  greatest  for  the  long 
cycle  lengths  similar  to  the  Defris  et  al 
(Def ris.   Lay ton,  and  Zehnwirth,  1986) 
study  for  Australia.  The  indicator  is 
most  useful  in  ant icipating  longer  term 
movements.  The  results  are  shown  in  Table 
6-1  . 


Table  6>1:  Coherence  between  telex  and 
leading  Index  for  South  Korea 


Cycle-Length 

Average 

for  high  level 

Traffic 

Leading 

lead  time 

of  coherence 

series 

Index 

(months) 

(months)  Coherence 

Tetex 

South  Korea 

4 

30  0.65 

Economy 

Second,   construction  of  a  time-domain 
forecasting  model  using  the  cross- 
spectral  methodology,    is  shown  as  a 
useful  approach  to  a  study  of  the 
economic  behavior  in  the  telecom- 
muni  cat  ions  sector  and  its  important 
relationship  to  the  other  economic 
factors.    In  Less  Developed  Countries 
using  telex  as  a  representation  of 
overall  telecommunications  traffic  has 
merit  since  there  is  a  need  to  provide  an 
accurate  measure  of  the  effect  of 
adequate  telecommunicat  ions  on 
socioeconomic  development . 
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ABSTRACT 


The  successful  incorporation  of  telecommunication  technologies  into 
higher  education  requires  the  orchestration  of  different  t>npes  of 
expertise  and  reflective  dialogue  among  the  stakeholders.  This  paper 
will  highlight  some  of  the  lessons  learned  by  the  author  and  her 
colleagues  during  six  years  of  development  and  delivery  of  province- 
wide  televised  courses  —  an  enterprise  which  required  the 
cooperadon  of  academics,  media  specialists,  instructional  designers, 
university  and  college  administrators,  community-based  coordinators 
and  government  representatives.  The  focus  will  be  on  the  strategies 
that  can  help  to  overcome  the  barriers  to  collaboration. 


Introduction 

Access  to  higher  education  has  become  a 
strong  political  issue  in  many  developed  and 
developing  countries.  Like  many  other 
countries*  Canada  has  been  experiencing 
social  and  political  pressure  to  increase 
access  to  higher  education  and  training 
among  adults  who  cannot  attend  classes  at 
conventional  campuses.  It  is  the  largest 
country  in  the  world  in  terms  of  land  area  but 
ranks  31st  in  terms  of  population.  With 
almost  all  our  institutions  of  higher  education 
concentrated  in  the  urban  centers  near  the 
southern  fringe  of  the  country,  it  is  difOcult  to 
provide  equitable  access  to  people  living  in 
the  rural  regions  and  in  the  far  north.  Almost 
all  of  the  ten  provincial  governments  have 
supported  the  development  of 
telecommunication  systems  which  have  the 
potential  of  expanding  access  to  higher 
education  and  training.  In  recent  years,  there 
has  been  a  growing  recognition  of  the  need  to 
address  the  disadvantages  of  various  groups, 
especially  those  of  Canada's  indigenous 
peoples.  Various  forms  of  distance  education 
have  ht'en  adopted  by  universities,  colleges 
and  secondaiy  schools  to  improve  the  equality 
of  education  opportunity. 

In  1987,  the  University  of  Saskatchewan 
adopted  satellite-transmitted  interactive 
television  in  an  attempt  to  extend  first  year 
university  courses  to  students  living  in  rural 
areas.  The  successful  incorporation  of 
television  as  part  of  the  teaching/learning 
process  required  the  orchestration  of 
different  types  of  expertise.  The  purpose  of 
this  paper  is  to  describe  the  cooperative 
efforts  of  academics,  instructional  designers* 
administrators,  community-based 
coordinators,  and  government  representatives 
to  design,  develop,  produce  and  deliver  our 


telecourses.  The  mix  of  dissimilar 
organizations  that  constituted  the 
membership  of  this  distance  education 
enterprise  was  both  a  strength  and  a 
weakness.  The  paper  will  highlight  some  of 
the  barriers  to  cooperation  and  3ie  strategies 
used  to  facilitate  acceptance  of  a  new  delivery 
system. 

The  Context  for  Collaboration 

Saskatchewan,  one  of  Canada's  ten  provinces, 
is  located  in  central  Canada  and  shares  with 
Alberta,  our  western  neighbor,  the  feature  of 
having  no  salt  water  boundary.  The  province 
has  only  one  miillion  people  and  a 
geographical  area  of  over  600.(X)0  square 
kilometers.  Indigenous  peoples  make  up  over 
10  percent  of  the  population,  the  highest 
proportion  among  all  tiie  provinces. 
Agriculture  is  the  largest  single  industry: 
other  major  industries  include  mining  and 
petroleum  refining.   There  are  two 
universities,  the  University  of  Saskatchewan 
and  the  University  of  Regina.  respectively 
located  in  the  two  largest  cities.  Saskatoon 
and  Regina.  In  the  iate  1980s,  dropping 
commodity  and  livestock  prices  forced  many 
families  to  move  from  once  prosperous  rural 
communities  to  the  cities  to  look  for  a  stable 
income  and  education  opportunities  for  their 
children.  For  every  family  that  moved,  there 
was  another  that  could  not  afford  to  move  but 
was  just  as  desirous  of  opportunities  for  re- 
training and  higher  education. 

The  challengf  faced  by  the  University  of 
Saskatchewan  in  the  late  1980s  was:  In  a 
period  of  restraint  in  the  provincial  economy, 
with  corresponding  budget  cutbacks  in 
education  funding,  how  can  we  cooperate  with 
other  institutions  to  meet  the  surge  of 
demand  for  access  to  higher  education? 
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Beginning  with  the  university's  agricultural 
extension  services,  we  have  had  a  75 -year 
history  of  taking  education  directly  to  small, 
rural  communities.  With  the  introduction  of 
regional  community  colleges  In  1973,  the 
university  cooperated  with  these  institutions 
to  offer  university  classes  taught  by  travelling 
instructors.  The  number  of  off-campus 
classes  that  could  feasibly  be  delivered  was 
restricted  by  the  vast  distances  between 
communities,  the  small  population,  and  the 
number  of  qualified  instructors  who  were 
willing  to  drive  an  average  of  200  kilometers, 
often  under  harsh  winter  conditions. 
Correspondence  courses  in  the  humanities 
and  social  science  areas  filled  part  of  the  void. 
By  the  mid-1980s,  the  obstacles  associated 
with  providing  access  to  people  who  could  not 
attend  the  main  campus  were  accentuated  by 
burgeoning  enrollment  at  the  Saskatoon 
campus. 

Could  the  university  use  a  mix  of  technology- 
mediated  instruction  and  traditional  delivery 
methods  to  solve  the  problem?  Saskatchewan 
already  had  a  fibre  optics  broadband  network 
capable  of  carrying  audio -conferencing, 
educational  television,  and  computer-assisted 
instruction.  However,  because  fibre  lines 
cannot  be  buried  underground  in  the 
permafrost  in  the  north,  the  network  could 
potentially  reach  only  sixty  percent  of  the 
province's  population.  An  aJ.temative  was 
satellite  programming,  which  was  being  used 
in  four  other  Canadian  provinces.  Although 
the  university,  through  the  sponsorship  of  the 
federal  Department  of  Communications,  had 
successfully  participated  in  satellite 
transmission  field  trials  in  1981  and  1984. 
there  was  no  provincially  coordinated 
administrative  structure  for  distance 
education  delivery. 

In  1986,  a  group  of  "occasional"  users  of 
satellite  programming  banded  together  to 
form  the  Saskatchewan  Tele-Learning 
Association  Inc.  (STELLA).  The  founding 
members  included  the  two  universities,  a 
technical  institute,  several  community 
colleges,  and  Saskatchewan  Health,  with  the 
chair  held  by  the  Director  of  Extension  of  the 
University  of  Saskatchewan.  A  total  of  45 
programs  were  developed  and  aired  by  14 
education  and  community  organizations 
during  that  first  programming  year.  By  the 
fall  of  1987,  the  University  of  Saskatchewan 
had  decided  to  invest  in  satellite  technology 
to  deliver  its  first  year  arts  and  science 
degree  courses.  This  decision  was 
simultaneously  influenced  by  a  "seat  sale"  on 
the  satellite  Anik  C  offered  by  Telesat  Canada 
and  a  political  problem  facing  the  university  at 
the  time.  After  several  years  of  increasing 
enrollment  with  no  corresponding  program 
budget  increase,  the  university's  largest 


faculty,  the  College  of  Arts  and  Science,  had  to 
impose  a  quota  for  the  first  time  in  80  years 
and  turned  away  several  hundred  qualified 
students.  Amidst  the  turbulent  sea  of  protest, 
the  offer  from  Telesat  Canada  appeared  to  be  a 
means  of  meeting  demands  for  access. 

Within  six  months,  the  Extension  Division  had 
developed  and  delivered  two  degree  courses, 
English  110.6  and  History  112.6,  to  13 
locations  in  the  province  via  the  university's 
studio  facilities.  The  positive  feedback  (Wong, 
1988)  encouraged  the  university  to  develop  a 
third  telecourse.  Psychology  110.6,  which  as 
delivered  to  25  locations  in  the  fall  of  1988 
(Wong,  1989).  By  1989.  a  provincial  distance 
education  agency,  the  Saskatchewan 
Communications  Network  (SCN)  was  in  place 
to  sponsor  the  development  of  two  more 
courses  in  Mathematics  and  Native  Studies, 
and  the  number  of  receiving  centers 
increased  dramatically  to  52.  Each  receiving 
center,  in  addition  to  being  equipped  with 
Ku-band  satellite  receiving  dishes,  has 
classroom  space  for  discussion  groups  to 
meet.  By  1992.  the  number  of  receiving  sites 
numbered  95  (including  duplicate 
classrooms)  and  the  University  of 
Saskatchewan  was  contributing  over  500 
hours  of  televised  instruction. 

A  combination  of  several  teaching/ learning 
modes  were  used  to  achieve  three  functions: 
(1)  present  information  to  the  learners;  (2) 
assist  the  learners  in  finding  the  contexts  for 
understanding  the  new  information:  and  (3) 
monitor  the  learners*  incorporation  of  the 
information  into  their  perceptions  of  reality. 
Information  was  presented  to  the  learners  \ia 
televised  lectures,  which  varied  between  60 
to  90  minutes,  and  a  variety  of  print  material, 
including  several  textbooks  and  a  course 
guide.  Information  was  also  shared  in  local 
discussion  groups  led  by  a  tutor.  The  learners 
were  assisted  in  their  search  for 
understanding  by  the  television  mstructor.  a 
local  tutor,  and  their  learning  peers.  This 
assistance  was  provided  \aa  the  interactive 
lectures,  the  printed  course  guide,  the  local 
discussions,  and  toll-free  telephone 
consultations  with  the  instructor  and 
designated  tutors.  The  learners'  progress  in 
understanding  and  integrating  the 
information  was  monitored  via  their 
participation  in  the  discussion  groups  and 
their  input  into  written  assignments  and 
examinations. 

The  Stakeholders:  Orchestrating  Different 
Expertise 

The  implementation  of  this  teaching/learning 
model  involved  the  orchestration  of  several 
types  of  expertise.  A  key  component  is  the 
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instructor  —  each  telecourse  was  prepared 
and  presented  by  a  professor  who  is 
considered  to  be  an  excellent  teacher  as  well 
as  a  scholar  in  his/her  field.  This  was 
important  as  the  telecourses  had  to  achieve 
credibility  within  the  university  community. 
The  Extension  Division  paid  for  the  release  of 
the  instructor  from  all  other  teaching  duties 
during  preparation  of  the  pilot  course; 
"repeaters'*  were  given  release  Ume  for  twice 
the  amount  of  an  on-campus  course. 

A  second  important  component  of  the  system 
is  the  local  facilitator  hired  by  the  Extension 
Di\asion.  This  role  is  performed  by  a  tutor  or 
a  proctor,  both  of  whom  are  expected  to 
facilitate  local  discussions  during  the  off-air 
periods  and  assist  the  students  in  posing 
questions  during  the  on-air  periods.  "Tutors" 
hold  master  degrees  in  the  subject  area  and 
are  paid  an  additional  stipend  to  mark 
assignments  and  provide  feedback  to  the 
learners.   "Proctors"  hold  bachelor  degrees  in 
the  subject  area  —  in  small  rural  communities, 
it  was  not  always  possible  to  find  resource 
persons  with  advanced  degrees.  In  the  course 
evaluations,  some  proctors  were  rated  even 
higher  than  the  tutors  because  of  their 
outstanding  interpersonal  skills.  On  the  other 
hand,  some  tutors  were  not  re-hired  because 
they  failed  to  pro\'ide  the  kind  of  empathetic 
support  needed  by  the  learners. 

The  third  key  component  involves  the 
technical  experts  from  the  university's 
Division  of  Audio  Visual  Services  (DAVS)  who 
make  possible  the  weekly  "live"  delivery  of 
the  lectures  and  pre-produce  supporting 
video  clips  and  visual  materials.  Each 
tf^lecourse  was  assigned  a  tele\dsion 
producer/director  who  was  supported  by  a 
crew  of  eight  technicians,  over  half  of  whom 
were  university  students.  The  use  of  students 
ht'lped  to  keep  the  cost  down  but  also 
r (^suited  in  some  uneven  camera  work,  which 
was  often  compensated  by  a  high  level  of 
enthusiasm  and  camaraderie,  a  factor  much 
appreciated  by  both  the  instructors  and  the 
studio  audience. 

The  on-site  coordinators  cox_stitute  the  fourth 
important  component  of  the  system.  The 
nine  participating  regional  community 
colleges  assigned  their  own  staff  to  coordinate 
the  publicity  about  the  telecourses  and  the 
local  facilities.  In  some  cases,  they  helped  to 
identify  potential  tutors  or  proctors  from 
their  communities.  The  coordinators  are 
essential  in  identifying  local  problems 
(whether  human,  logistical  or  technical)  and 
alerting  the  Extension  Division  office  about 
Uhem.  However,  because  ihe  colleges  held 
different  values  about  the  telecourses,  some 
local  support  were  outstanding  while  others 
were  less  than  adequate. 


Although  many  successful  programs  have 
served  to  demonstrate  that 
telecommunication  technologies  can  enhance 
the  teaching/learning  process,  many 
educators  are  still  wary  of  the  cost-benefit 
implications  of  adopting  such  technologies. 
The  Extension  Division,  as  the  princip^ 
coordinating  unit,  played  a  key  role  in 
enlisting  support  from  the  university  and 
community  colleges.  As  a  team,  the  Extension 
administrators  and  instructional  designers 
were  responsible  for  conceptualizing  the 
teaching/learning  model,  developing  and 
producing  the  course  guide  and  other  student 
Support  material,  recruiting  and  orienting 
tutors  and  proctors,  liaising  with  SCN,  DAVS 
and  the  community  colleges  re  course 
delivery  and  reception,  and  solving  problems 
associated  with  student  registration  and 
delivery  breakdowns. 

Because  the  first  two  pilot  courses  were 
developed  and  implemented  within  a  short 
time  frame  of  six  months,  some 
administrative  and  technical  mistakes  were 
made  but  were  fortunately  corrected  by  the 
second  year.  A  major  problem  was  time  —  the 
senior  administrators  had  underestimated  the 
time  it  takes  to  develop  a  high  quality 
telecourse  and  corresponding  student  support 
services.    Part-time  project  workers  were 
hired  to  fill  the  gaps  but  they  required  much 
Supervision  and  additional  space  and 
equipment.  After  SCN  began  to  provide 
funding  for  the  courses,  the  grant  schedule 
and  the  course  development  schedule  were 
often  incongruent.  As  the  number  of  courses, 
course  teams  members  and  students 
increased,  the  juggling  of  human  resources 
became  more  precarious. 

SCN  (Saskatchewan  Communications 
Network)  was  created  in  1989  as  a  full-scale 
provincial  satellite  and  fibre  optic  network 
with  joint  federal  and  provincial  support. 
There  are  two  distinct  networks:  the  SCN 
Training  Network,  a  "narrowcast"  network 
dedicated  to  distance  education  and  training, 
and  the  SCN  Cable  Network,  an  educational 
television  channel  distributed  to  cable 
subscribers.  Funding  for  the  development  and 
production  of  televised  courses  is  dispersed 
via  a  deputy  minister's  working  group,  with 
members  drawn  from  the  post-secondary 
education  sector.  The  emergence  of  SCN 
provided  a  much  needed  stable  source  of 
funding  and  a  provincial  infrastructure  to 
deliver  distance  education  courses. 

The  Politics  of  Collaboration 

The  relationships  among  the  instructional, 
administrative,  and  technical  team  members 
were  both  enhanced  and  impeded  by  the 
different  perceptions  of  the  new  delivery 
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system  and  the  value  attached  to  it.  Any 
system  can  be  seen  as  being  at  once  part  of  a 
larger  system  and  as  having  smaller  systems 
within  it.  An  analogy  is  how  we  see  different 
realities  depending  on  whether  we  focus  our 
eyes  on  a  sheaf  of  wheat  or  the  whole 
wheatfield.  Ideally,  the  sjnaergy  that  comes 
from  collaboration  can  often  yield  benefits 
beyond  those  originally  envisioned,  but 
sometimes  the  reverse  can  happen  (Paul, 
1990). 

The  academic  staff  in  various  departments, 
the  media  specialists  in  DAVS,  and  the 
Extension  Division  administrators  and  course 
designers  belonged  to  different  units  within 
the  same  university,  but  attached  different 
significance  to  the  telecourse  delivery  system. 
The  instructors,  while  excited  by  a  whole  new 
way  of  teaching,  were  also  concerned  about 
tradition  and  how  credible  the  courses 
appeaired  to  their  academic  peers.  The  DAVS 
members  were  keen  to  produce  high  quality 
presentations  to  ''showcase"  the  technical 
capability  of  their  staff  and  facilities.  The 
Extension  Division  had  invested  base  budget 
and  staff  resources  in  a  high  risk  project  with 
the  hope  that  the  increased  access  to 
university  courses  would  Justify  long-term 
support  for  distance  education  from  the 
university  and  the  provincial  government. 

The  regional  community  colleges,  which 
represented  the  interests  of  over  50  rural 
communities,  varied  in  their  support  for  the 
delivery  system.  Some  were  highly 
supportive,  as  the  system  provided  the  first 
opportunity  for  university  courses  to  be 
offered  in  small  communities  within  their 
"territory/  Other  colleges  which  had  a 
tradition  of  collaborating  with  the  university 
to  offer  face-to-face  classes  were  reluctant  to 
give  up  this  option,  as  prestige  derives  from 
the  local  populace  associating  these  classes 
with  the  college.   Telecourses  originating 
from  the  university  campus  "diluted"  the 
impact  of  the  local  college  and  also  decreased 
the  Justification  for  new  capital  spending  on 
local  facilities. 

SCN,  as  the  fledgling  government -sponsored 
distance  education  network,  was  eager  to 
capitalize  on  the  experience  of  the  University 
of  Saskatchewan  but  at  the  same  time 
encouraged  other  educational  institutions  to 
contribute  to  the  network's  programming. 
The  committee  that  was  set  up  to  adjudicate 
proposals  and  distribute  development  funds 
experienced  some  growing  pains  and 
consequently  generated  frustration  for  the 
university  course  development  team,  which 
had  to  work  under  very  tight  timelines.  SCN 
wanted  high  quality  televised  courses  for  their 
money,  but  did  not  want  to  pay  for  the 
accompanying  print-based  support  materials 
and  student  support  services  which  the 


Extension  designers  considered  essential  for 
the  teaching/learning  process. 

The  stakeholders,  while  acknowledging  the 
need  for  an  alternative  delivery  system  to 
meet  the  higher  education  needs  of  the 
province*s  rural  population,  differed  in  their 
perception  and  support  for  the  system.  They 
converged  to  share  their  expertise  but  still 
focused  their  priorities  on  different  aspects  of 
the  system.  TTie  E^ension  Division,  as  the 
principal  coordinating  unity,  had  to  adopt  a 
more  centralized  style  than  was  experienced 
in  previous  collaborations.  This  resulted  in 
increased  efficiency  but  also  ruffled  some 
feathers  in  the  process. 

Facilitating  Dialogue  and  Cooperation 

It  has  been  five  years  since  we  initiated  our 
first  televised  courses.  Our  experience 
confirms  the  observation  of  some  educators 
that  collaboration,  especially  within  the 
context  of  adopting  ""innovative"  procedures, 
is  a  process  fraught  with  potential  pitfalls 
(Offerman.  1985:  LeSage,  1988:  Konrad  & 
Small,  1989).  The  "lessons"  we  learned  as  a 
result  of  our  experience  include  the  following. 

•  The  goals  and  rationale  of  the  project 
should  be  clearly  described,  written  down, 
and  comnmnicated  to  all  the  participants. 

Because  of  the  tight  timeline  for 
development  of  the  pilot  courses,  there 
was  no  time  to  document  the  goals  and 
rationale  for  communication  to  all  levels  of 
staff  among  the  partner  institutions  and 
university  units.  Senior  administrators  of 
the  Extension  Division  paid  personal  visits 
to  their  counterparts  among  the  regional 
community  colleges,  but  many  of  the  staff 
who  had  to  assist  in  implementing  the 
project  were  not  aware  of  the  long-term 
goads  and  rationale  for  the  project 
strategies.  As  a  result,  some  participating 
staff  were  not  supportive  of  the  innovation. 
In  subsequent  years,  the  Extension  Di^/ision 
hosted  orientation  workshops  which 
introduced  the  process  to  all  the  new 
personnel  among  the  participating 
stakeholders.  These  workshops  also 
served  as  a  social  function  for  bringing 
together  new  and  veteran  staff  members 
and  acknowledging  them  for  their 
contribution  to  the  project. 

•  There  has  a  be  a  clearly  established  benefit 
for  every  participating  institution  or  unit. 
Participating  staff  must  understand  and 
support  the  anticipated  benefits  or  gain 
some  personal  satisfaction  from  the 
project. 

The  University  of  Saskatchewan  was 
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perceived  to  be  the  *'winner**  in  this 
project  because  of  the  favorable  publicity 
generated  over  the  use  of  a  new  technology 
to  increase  access  to  higher  education. 
Some  regional  colleges  with  very  small 
populations  also  benefited  from  the 
innovation.  Other  colleges  considered 
themselves  as  **losers''  because  the  option 
of  travelling  instructors  was  withdrawn 
from  content  areas  which  were  offered 
electronically  in  their  communities.  The 
re-introduction  of  this  option  two  years 
later  (in  addition  to  the  televised  format) 
mollified  these  colleges  somewhat,  but  the 
project  managers  were  not  able  to  capture 
the  sense  of  community  that  was  built 
among  the  "satisfied"  partners  in  the  pilot 
year.  The  instructors  who  participated  in 
the  pilot  courses  became  strong  supporters 
of  distance  education  and  managed  to 
^'convert"  some  of  their  colleagues  within 
the  university.  SCN  was  satisfied  with  the 
quality  of  the  televised  courses  and  used 
them  as  a  model  for  encouraging  other 
educational  agencies  to  contribute  to  their 
Training  Network. 

There  must  be  a  champion  of  the 
innovative  project  in  every  participating 
institution  or  unit.  These  individuals  must 
trust  each  other  and  he  prepared  to  spend 
time  in  building  support  within  their  own 
organizations. 

In  retrospect^  the  Extension  Division 
administrators  can  identify  specific 
colleges  and  units  where  they  could  expect 
active  opposition  or  benign  neglect  in  the 
delivery  of  the  televised  courses.  These 
units  usually  do  not  have  a  ^'champion'*  who 
personally  supports  the  project.  In 
contrast,  good  personal  relationships 
among  certain  principal  players  greatly 
facilitated  the  marketing  and  delivery  of 
the  program  in  specific  regions.  There  are 
now  champions  among  most  of  the 
cc  jperating  units.  Their  presence  helps  to 
widen  the  base  of  political  support  for 
using  telecommunication  technologies  to 
increase  access  to  post-secondary 
education. 
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ABSTRACT: 

The  paper  describes  applications  o^^VSAT  networks  f^^^ 
realization    °f /""°^„\^^i^\„^Sequ^^^^^^^^  communications 
developing  '^"""^"^^/^'^.^"^^ar^^^^^^^^        quickly  implementable 
networks,    the  Y.^tt^rk^   tourist   and    banking  networks. 

solutions. 


INTRODUCTION: 

The  potential  of  VSATs  for  providing 
reliable  communications  over  widespread 
locations  has  been  recognized  since  the 
very  inception  of  Satellite 
Cominuni  cat  ions.  VSAT  networks  serve  a 
niche  area  in  the  spectrum  of 
communications  facilities.  The  ease  and 
rapidity  with  which  VSATs  can  be  installed 
and  their  independence  from  traditional 
terrestrial  communication  networks  has 
been  perceived  by  the  users  to  be 
particularly  attractive  for  applications 
where  the  terrestrial  networks  are 
inadequately  developed  or  where  the  delays 
inherent  in  providing  terrestrial  lines 
are  unacceptable.  The  reliability  and 
quality  is  also  generally  superior  to 
terrestrial  alternatives. 

VSATS  -  A  BRIEF  HISTORY 

VSATs  have  indeed  a  very  brief  history, 
dating  back  to  no  earlier  than  the  1980s, 
prior  to  which  the  satellite  power 
limitations  did  not  really  allow  practical 
implementations . 

The  first  generation  of  VSATs  thus 
appeared  in  1980.  These  were  generally 
receive  only  VSATs  operating  in  C-band  and 
used  for  one  way  data  applications  such  as 
news  services  (Associated  priors,  UPI 
etc.).  Based     upon     spread  spectrum 

modulation  and  Aloha  contention 
techniques,  their  use  was  limited  to  low 
speed  data  services. 

Quick  to  realize  the  suitability  of  VSATs 
for  interactive  rather  than  one  way  data 
communications,  rapid  developments  were 
ushered  in  by  manufacturers  to  bring  forth 


the  second  generation  VSATs.  These  VSATs 
available  around  1984  could  operate  in  C 
as  well  as  Ku  band  to  take  adv£ntage  of 
large  bandwidth  available  and  provide  two 
ay  communications. 

By  now  a  large  number  of  users  were 
entering  the  market  with  their  individual 
hardware,  networking  &  connectivity 
requirements.  Proprietary  network  and  hub 
techniques  were  clearly  unsuitable  for 
such  multivendor  hardware  and  software  and 
shared  hub  requirements. 

The  third  generation  of  VSATs,  available 
around  1987  overcome  these  limitations  by 
providing  open  networking  operating 
architectures  (OSI  conformance!  capable  of 
supporting  interoperability  ir  multivendor 
operating  environment.  Better  satellite 
access  and  bandwidth  manage*..»ent  techniques 
(slotted  Aloha,  TDMA)  together  with 
network  management  capabilities  today  make 
for  more  cost  effective  and  flexible 
implementation  of  VSAT  networks. 
Users  in  advanced  countries  like  USA  and 
Canada  were  quick  to  recognize  the  unique 
advantages  of  VSATs  for  their  business 
networks  which  spanned  multiple  locations 
spread  over  a  number  of  cities  and  rural 
areas.  The  VSAT  networks  were  recognized 
to  enable  the  users  to  avail  of  advanced 
digital  services  in  places  where  the 
terrestrial  network  is  not  sufficiently 
developed.  Being  self  contained  the  VSAT 
networks  are  also  fully  user  controlled 
and  lend  themselves  well  to  provide  a 
uniform  range  of  services  and  end  to  end 
network  management.  The  high  flexibility, 
quick  installation  and  reliable  operation 
make  the  VSAT»  s  an  indispensable 
alternative  for  public  and  business 
networks. 
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2-VSAT  TECHNOLOGYTHROUGH  THE 
GATES  OF  REGULATION 

The  availability  of  reliable  and  Cost 
effective  technology  alone  does  not  ensure 
its  optimum  utilization.  Nowhere  is  this 
more  evident  than  in  the  use  of  VSAT 
technology  worldwide. 

In  the  US,  the  use  of  VSATs  for  private 
networks  and  business  applications  has 
been  free  of  regulatory  restraints  since 
their  very  inception  in  the  eighties. 
This  has  led  to  their  widespread  use. 
Large  VSAT  networks  such  as  those  of  K- 
mart,  GM,Ford  and  Dow-Jones  are 
indispensable  today  for  the  conduct  their 
business . 

In  developing  countries,  which  could 
potentially  derive  maximum  benefit  from 
VSAT  networks  to  provide  advanced  digital 
services,  unfortunately  this  technology 
was  seen  as  a  threat  to  the  monopolies  of 
the  Telecommunications  authorities.  The 
ability  of  the  VSATs  to  by  pass  the 
terrestrial  networks  and  the  facilities 
provided  by  the  Telecommunications 
administrator  were  simply  not  acceptable 
and  were  stifled  by  the  regulatory 
framework.  This  virtually  ensured  the 
stifling  of  innovative  and  cost  effective 
uses  of  VSAT  technology  thus  denying  these 
benefits  to  their  users. 

In  fact,  the  situation  in  Europe  was  the 
same  till  the  turn  of  this  decade  when  the 
restrictions  on  the  use  of  VSATs  were 
lifted.  Rapid  developments  are  now  taking 
place  in  Europe  and  multi-national  and 
Pan-European  VSAT  networks  are  soon 
expected  to  be  common  place  for  business 
and  private  use. 

INTERACTIVE  COMMUNICATIONS 
NETWORKS-THE  VSAT  ALTERNATIVE: 

There  is  an  urgent  need  to  have  a  close 
look  at  the  VSAT  technology  beyond  the 
frame  work  of  regulation  and  restrictive 
practices,  particularly  in  developing 
countries  where  the  telecommunications 
infrastructure  is  inadequate  or  overloaded 
through  the  need  for  provisioning  of  basic 
telecommunications  services. 
The  vicious  cycle  of  underdevelopment  and 
globally  uncompetitive  business  can  be 
broken  only  through  the  provision  of  the 
state  of  the  art  communications  tools  such 
as  advanced  digital  services,  ISDN  , 
videoconferencing  etc.  to  trade  and 
business  establishments  operating  in  these 
countries.  The  provision  of  such 
facilities  is  also  essential  for 
attracting  foreign  investment  and  business 
firms.  For,  who  would  like  to  invest  in 
a  country  where  their  plants  and  offices 
remain  virtually  isolated  from  their 
global  operations  and  services  like  Credit 
Card  verification,  Videoconf erenc j  ng, 
Computer  Aided  Manufacturing  inventory 
control  can  not  be  implemented  ? 


Telecommunications  Administrations  in 
underdeveloped  countries  usually  do  a  lot 
of  lip  service  by  unveiling  grandiose 
plans  of  imple mentation  of  digitization, 
ISDN  and  other  services  in  the  network. 
However,  by  their  own  estimates,  the 
amounts  involved  in  implementing  even  a 
fraction  of  these  plans  are  staggering  and 
no  one  is  in  any  doubt  that  an  early 
implementation  is  well-high  impossible. 
Even  overlay  networks,  often  promised  for 
early  implementation  are  costly,  limited 
in  reach  to  metropolitan  areas,  difficult 
to  interface  to  existing  overburdened 
networks  and  are  still  time  consuming  to 
implement  .Today  we  need  to  look  at 
innovative  solutions  to  provide  state  of 
the  art  telecommunication  facilities  which 
can  be  rapidly  implemented  at  low  cost 
even  in  far  flung  areas. 

The  VSAT  technology,  with  its  proven 
capability  of  being  able  to  provide 
digital  bearers  supporting  a  host  of 
advanced  digital  services  which  can  be 
made  operational  over  time  frames  as  short 
as  24  hours  is  a  candidate  meriting  prime 
consideration  for  such  applications. 
The  unhindered  prevision  of  such 
facilities  can  bring  about  dramatic 
changes  in  the  operating  environment  and 
provide  innovative  services  which  are 
truly  cost  effective.  Moreover,  where  the 
investments  for  such  facilities  are  made 
by  private  operators  who  set  up  their  own 
business  networks,  the  telecommunications 
authorities  need  not  make  large  resource 
draining  investments. 

3.VSATS  IN  DEVELOPING  COUNTRIES- 
THE  INDIAN  EXPERIENCE 

The  advantages  of  VSATs  are  well  known 
even  in  developing  countries,  though  the 
regulators  are  by  and  large,  are  unwilling 
to  let  go  their  hold  on  the  networks. 
In  India ,  there  are  two  major  VSAT 
networks,  the  Remote  Area  Business  and 
Message  Network  (RABMN)  and  the  National 
Informatics  Centre  Network  (NICNET) .  The 
RABMN  is  operated  by  the  Department  of 
Telecommunications  (DOT)  while  the  NICNET 
is  operated  by  the  National  Informatics 
Centre ,  a  Government  agency  and  thus 
regulatory  problems  have  been  avoided.  No 
other  private  operators  have  been 
permitted  to  operate  any  netv/ork  in  India. 
Both  RABMN  and  NICNET  are  based  upon  the 
spread  spectrum  Multiple  Access  (SSMA) . 
The  VSATs  employ  the  Code  Division 
Multiplexing  technique  to  encode  the  VSAT 
signals.  The  VSAT  terminals  operate  at 
12  00  bits  per  second.  The  networks 
operate  in  the  C-band  on  Transponders 
provided  by  the  Indian  National  Satellite 
(INSAT) . 

The  NICNET  is  an  information  network  to 
interconnect  all  the  districts  in  India  to 
the  hub  station  located  at  New  Delhi . 
This  is  basically  a  government  Information 
network.  The  networks  presently  covers 
about  550  locations  and  is  expected  to 
increase    to    over    3000    VSAT    nodes.  It 
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permits  facilities  like  simple  messaging 
using  computer  Terminals  and  is  expected 
to  be  helpful  to  create  a  national 
database. 

The  RABMN  has  an  initial  capacity  of  about 
1000  VSAT  terminals.  The  users,  can  set  up 
their  own  private  networks  by  sharing  the 
hub  station. 

The  C-200  series  VSATs  used  in  the  network 
can  be  put  to  a  variety  of  users  such  as 
Access  to  X.25  network,  simple  messaging 
and  remote  telex  operation  through  the 
hub. 

The  VSATs  are  manufactured  in  India 
through  a  Joint  Venture  Company  Called  ITI 
Equational  Satcom  Ltd,  which  is  a  joint 
venture  between  the  India  Telephone 
Industries  (ITI),  and  CONTEL  ASC  (formerly 
Equatorial  Coirtmunications  Company,  USA.) 
While  the  VSAT  networks  in  India 
undoubtedly  serve  an  important  business 
need  of  bank  and  commercial  establishments 
in  rural  and  remote  areas,  the  choice  of 
technology  is  an  example  of  how 
technologies  at  the  verge  of  obsolescence 
are  sometimes  selected  by  developing 
countries  at  high  cost  to  the  users.  At 
a  time  when  third  generation  VSATs  with 
high  speed  data  capability  are  readily 
available  at  low  costs  ranging  from  $ 
5000-10000  per  installation,  the  use  of 
1200  Bps  terminals  does  not  seem  to  be  the 
best  solution. 


VSAT  TECHNOLOGY-TODAY  AND 
TOMORROW 

The  VSAT  technology  has  today  come  a  long 
way  since  the  1980 *s  where  low  speed  one 
way  data  services  were  made  possible 
through  C-band  receive  only  VSATs  based  on 
spread  spectrum  modulation  techniques. 
Such  VSATs  found  ready  applications  by 
news  services. 

Two  way,  interac^tive  system  soon  appeared 
first,  in  the  C-band,  and  later  in  the 
KU-band  (11-14  GHz)  where  higher  speed 
services  were  possible.  The  advent  of 
high  powered  satellite  and  improved 
technologies  used  in  antennas,  receiverc; 
and  modems  permit  reliable  operatio'i  of 
VSAT  equipment  at  digital  rates  of  64 
Kbps,  128  Kbps  and  above.  This  improved 
performance  is  available  at  steadily 
falling  costs. 

The  network  architectures  available  in 
today's  VSAT  networks  are  also  more  open 
in  contrast  to  hardware  defined  fixed 
access  modes  and  protocols  in  earlier 
versions.  These  permit  users  to  have 
access  to  switched  network  architectures 
like  X.25  which  opens  a  vast  range  of 
applications  for  VSAT  networks. 
The  VSAT  networks  operating  beyond 
national  boundaries  using  open  systems 
Interconnect  (OSI)  conformance  are  indeed 
suitable  for  providing  a  host  of 
applications  ranging  form  switched  data. 
Electronic  Mail  EDI  file  transfer  and 
other  services. 


Continued  developments  in  satellite 
technology,  access  techniques  and  VSAT 
terrestrial  technology  promise  much 
superior  performance  in  the  days  to  come 
with  a  potential  to  open  a  host  of  new 
applications. 

Speeds  approaching  primary  rate  (1.5  or 
2.048  Mb)  with  1.8M  (or  slightly  larger 
antennas)  are  expected  to  be  available. 
Spar  Aerospace  have  already  developed  a 
terminal  operating  at  Tl  rates  with  2.4  M 
antenna.  The  use  of  demand  assigned  TDMA 
techniques  should  make  possible  very  high 
traffic  capacities  on  the  satellite. 
The  availability  of  advanced  VSAT 
terminals  at  reasonable  costs  make 
possible  the  availability  of  voice,  data, 
fax,  telex  and  videoconferencing  services 
over  wide  areas.  This  is  the  option  that 
needs  to  be  looked  at  for  innovative  and 
cost  effective  solutions. 


FACTORS  GOVERNING  THE  USE  OF 
VSATS  IN  DEVELOPING  COUNTRIES 

A  number  of  factors  have  turned  favourable 
form  increasing  application  of  VSATs  in 
the  global  scenario  including  the 
developing  countries. 

First  of  all,  there  is  an  increasing 
recognization  that  regulation  should  not 
come  in  the  way  of  provision  of  essential 
telecommu.iications  facilities  for  business 
development.  Most  countries  are  keen  to 
create  a  favourable  climate  for  investment 
and  trade  and  easier  licensing  of  VSAT 
networks  is  on  the  cards. 
The  European  community  Green  paper  on  the 
regulation,  provision  and  operation  of 
satellite  services  in  serving  ais  an 
example  to  the  developing  countries. 
Secondly  the  availability  of  a  large 
number  of  regional  anU  national  satellite 
systems  means  that  satellite  capacity  can 
be  hired  at  very  competitive  rates,  with 
possibility  of  multiple  options  to  network 
operators . 

Thirdly,  the  VSAT  network  cor»v:s  are  on  a 
continuous  decline .  The  costs  of  space 
segment  are  also  declining  with  data 
compression  an<^  video  overlay  techniques. 
VSAT  Terminal  costs  below  $  5000  mark  and 
Hub  station  costs  of  below  $  100,000  mark 
are  realizable  depending  upon  the  type  of 
network. 

Fourthly,    VSAT    networks    are    no  longer 
being  perceived  as  low  bit  rate  devices 
capable  of   only  stray  applications  like 
data  gathering  and  not  really  suited  for 
business     applications     like  corporate 
networking  and  LAN  interconnections. 
The    capabilities   available    in    the  VSAT 
networks  today,  which  include  high  speed 
digital  operation,  permit  a  full  spectrum 
of    business    applications    ranging  from 
videoconferencing,    computer    networking , 
Fax  and  voice  networking .      This  coupled 
with  the  inherent  capability  of  VSAT's  to 
deliver   the   services  without  boundaries 
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make  it  the  single  most  attractive 
alternative  for  rapid  provision  of  basic 
and  advanced  communication  services. 


A  VSAT  SOLUTION  FOR  TRADE 
NETWORKS  IN  DEVELOPING 
ECONOMIES: 

The  use  of  value  added  services  like 
Electronic  Data  Interchange  and  Computers- 
Computer  communications  hdve  become 
indispensable  for  competitive  and  cost 
effective      operations.  Value  added 

networks  providing  services  to  Trade  and 
Industry   have   come   up    in  developed  and 
many  developing  countries  to  meet  these 
requirements*    Countries  in  Asia^-Pacif ic, 
Europe  and  Africa  wishing  to  remain  at  the 
forefront    of    international    trade  like 
Singapore    Korea    etc*    have    scrambled  to 
form    Trade    networks    to    provide  these 
services* (TRADENET,  KT-NET) 
These   Trade   networks   need   to   serve  the 
needs  of  the  major  players  in  industry  and 
trade-manufacturers,        cargo  agents, 
transport  carriers  warehousing  agents  and 
port    trusts     etc*        While     setting  up 
countrywide    trade-nets   may   be   a  simple 
matter  for  small  countries  like  Singapore, 
the  same   is  not  true  for  larger  nations 
like  India*    The  facilities  needing  to  be 
linked  via  a  trade-net  could  include  the 
following: 
Port  Trustr 
Airport  Authorities 
Trunk  Terminals 
Railways 

Inland  container  Depots 
Customs  Agencies 

Excise  Central  Taxation  authorities 
Cargo  and  customs  agents 
Insurance  agencies 

Many  of  these  places  are  widely  dispersed 
throughout  the  Indian  Subcontinent  and  are 
generally  serviced  by  inadequate 
telecommunication  facilities. 
At  the  same  time,  the  Indian  Business  and 
exporters  organisations  are  today  in  a 
strategic  position  to  dramatically  improve 
the  exports  and  overseas  trade  of  cost 
effective  techniques  can  be  implemented 
leading  to  strategic  and  competitive 
advantages.  Most  developing  countries  in 
Asia  and  Africa  are  in  this  stage  where 
streamlining  of  procedures  and  the  use  of 
Information  Technology  can  make  all  the 
difference  between  success  and  failure. 
All  agencies  including  government  agencies 
are  fully  aware  of  the  urgent  need  of 
network  for  trade  and  keen  to  provide  all 
support  to  make  a  trade  network  possible. 

However  the  main  bottleneck  usually  faced 
for  realizing  truly  effective  trade 
network  is  the  lack  of  basic 
communications  infrastructure  at  far  flung 
locations.  Low  speed  analog  networKs  can 
not  mert  the  requirements  of  the 
voluminous    transactions    expected    to  be 


handled  daily  on  these  networks.  At  the 
same  time,  it  is  unrealistic  to  expect  the 
local  telecom  infrastructure  to 
immediately  provide  high  speed  digital 
services . 

A  VSAT  network  is  ideally  suited  to  create 
a  trade-network  in  such  situations.  VSAT 
terminals  can  be  installed  at  all  key 
locations  such  as  Railway  depots.  Inland 
Container  Depots  (ICD's)  Port,  Customs 
agencies  and  Airports.  The  hub  station 
can  be  integrated  with  a  Centre  providing 
value  added  services  such  as  EDI.  Such  a 
network  can  be  rapidly  implemented  at  a 
much  lower  cost  than  traditional 
terrestrial  alternatives*  High  quality 
digital  services  with  high  reliability  can 
be  provided  to  ensure  optimum  performance 
of  the  trade  network. 


VSAT  TECHNOLOGY  FOR  TOURIST  -NET 

Another  area  which  can  potentially  derive 
benefits  from  VSAT  technology  is  the 
networking  for  the  tourist,  hotel  and 
resorts  industry.  Countries  like  India 
abound  in  tourist  places,  wildlife 
reserves,  forest  resorts  and  other  places 
on  the  tourist  trail.  Tourism  is  high  on 
the  priority  list  of  most  developing 
countries,  yet  most  of  these  places 
located  in  far  flung  areas  are  not 
adequately  served  by  even  basic 
communications  facilities  such  as  hotel 
and  flight  reservations*  For  these 
reasons  they  are  usually  not  on  the 
preferred  lists  of  foreign  tourists*  A 
low  cost  VSAT  network  linked  to  the 
worldwide  Airline  and  Hotel  reservation 
network  (SITA)  is  an  ideal  alternative. 
The  network  can  be  a  shared  hub  network 
with  the  resultant  cost  savings  to  its 
customer  agencies. 


VSAT  NETWORK  FOR  BANKING  AND 
FINANCIAL  SECTOR: 

There  is  no  sector  in  the  economy  which 
stands     to    benefit     so    much     from  the 
infusion    of    Information    Technology  and 
networking  as  the  Banking  Sector*  This 
sector,  in  India  and  perhaps  in  many  other 
developing  countries  is  characterized  by 
thousands  of  branches  in  remote  locations 
and  rural  areas*     Post  is  primary  medium 
of  financial  transactions.    No  countrywide 
service   like  ATM»s  can  be   introduced  as 
the    operations    are    manual.        Even  in 
cities,    where   computerization   is  making 
progress  networking  is  by  and  large  in  a 
dismal  state  due  to  inadequate  and  timely 
availabilitv  of  communication  links*  The 
problems      of      security      in  .financial 
tranr.3ictions  further  limit  any  significant 
use  of  the  telecommunications  networks. 
Dedicated  private  VSAT  networks  operated 
for  ATM's  and  interbranch  funds  transfer 
and    management    have    the    potential  to 


1020 


etfect  startling  economics  with  the 
possibilities  of  recovering  investments 
made  within  a  short  time.  Such  facilities 
can  be  installed  rapidly  where  needed  and 
would  be  fully  under  the  control  of  the 
users  providing  a  secure  and  reliable 
service. 

The  solution  of  networking  ATM's  in 
geographically  diverse  locations  using 
VSATs  has  been  recently  implemented  in 
Mexico  by  Banco  Serf in.  The  Morelos  Ku- 
band  satellites  were  used  with  64  Kbps 
data  links  to  network  more  than  172 
mainland  branches  and  head  offices.  High 
economies  could  be  achieved  through  the 
use  of  upto  sixty  VSAT  stations  on  a 
single  64  Kbps  bearer. 

VSATS  FOR  ISDN  SERVICES: 

There  is  an  urgent  need  to  provide 
advanced  digital  services  like  high  speed 
leased  circuits  and  ISDN  services  to 
companies  wishing  to  set  up  shop  in  a 
country.  This  is  particularly  true  when 
firms  with  global  connectivity  wish  to 
operate  in  far  flung  areas. 
The  investment  requited  to  set  up  ISDN 
exchanges  in  all  regions  of  a  country  can 
be  unacceptable,  not  to  say  of  the  time 
needed  for  such  provisioning. 
Setting  up  of  hubs  providing  an  ISDN 
switch  and  linking  to  remote  sites  via 
VASTs  is  however  a  more  feasible 
alternative.  Such  a  hub  can  link  to  the 
international  network  to  provide  global 
connectivity.  Services  available  on  ISDN 
such  as  G4  FAX,  videophones,  switched 
videoconferencing  ar.d  value  added  services 
can  be  all  provided  in  a  flexible  manner. 
VSAT  technology  has  already  been  exploited 
for  ISDN  services.  NTT  in  Japan  is  using 
VSATs  to  provide  services  to  users  located 
beyond  the  areas  served  by  terrestrial 
ISDN  infrastructure. 

A  flexible  mix  of  advanced  digital 
services  such  as  "occasional  use"  leased 
circuits,  file  transfer  facilities  and 
computer  networking  can  be  bundled 
together  to  provide  a  working  environment 
for  business  which  is  at  par  with  the 
world . 


VSAT  NETWORKS  FOR 
VIDEOCONFERENCING: 

The  Videoconferencing  technology  has 
undergone  a  dramatic  change  over  the  last 
few  years.  The  application  of  high 
technology  in  codec  has  led  to  the 
real izat ion  of  videoconferencing 
technology  which  can  be  used  over  speeds 
of  64  Kbps,  128  Kbps  and  256  Kbps.  These 
standards  are  gaining  increasing 
acceptance  for  switched  video  services. 
The  CCITT  has  standardized  these  services 
for  international  use  in  H»  261  as  Px  64 
services  for  64-2048  Kbps  use. 
VSAT  networks  constitute  an  ideal  medium 
for  providing  videoconf erencinq  services 


ERLC 


in  remote  areas  not  served  by  digital 
facilities. 

The  utility  of  such  networks  can  be 
manifold,  particularly  in  developing 
countries.  Videoconferencing  with  one  way 
video  and  two  way  audio  can  be  used  in 
interactive  educational  programs  like  the 
^ Class •  program  in  India.  The  interactive 
facility  makes  it  a  much  more  attractive 
and  effective  medium  of  education. 


INTEGRATED  FAX  GATEWAY  AND 
MESSAGING  FAdLITIES:- 

Fax  is  an  ideal  medium  for  messaging  in 
multilingual  countries  like  India. 
Telegrams  cannot  handle  these  messaging 
requirements  particularly  where  messages 
are  delivered  in  diverse  regions. 
The  use  of  Telephone  networks  is  however 
expansive  for  Fax.  The  quality  of  analog 
telephone  line  available  in  various  remote 
regions  of  a  country  does  not  also  permit 
effective  use  of  fax  technology.  The  use 
of  hubs  acting  as  fax  gateways  can  provide 
an  elegant  and  cost  effective  solution. 
An  implementation  of  such  a  facility  e.g 
at  all  distinct  centres  can  serve  as 
important  communications  need  serving  both 
rural  and  urban  communities. 

CURRENT  DEVELOPMENTS  IN  VSAT 
TECHNOLOGY 

The  third  generation  VSAT  technology 
available  today  provides  high  speed 
interactive  data  and  voice  communications 
and  is  capable  of  supporting  applications 
such  as  distributed  computer  networks , 
mobi] e  data  communications,  video 
conferencing,  LAN  -  interconnections  and 
electronic  messaging  {X.400)  and 
Electronic  Data  Interchange  (EDI) . 
Rapid  developments  continue  at 
breathtaking  pace  to  bring  forth  the 
fourth  generation  technologies  expected  to 
revolutionize  the  VSAT  scene  once  again. 
Ultra  Small  Aperture  Terminals  (USATs)  are 
expected  to  be  available  in  the  near 
future,  their  operation  being  made 
possible  by  more  powerful  satellites  and 
advances  in  component  technology.  The 
gain  and  directivity  requirements  placed 
on  terminals  are  rapidly  diminishing  such 
that  advanced  antenna  design  techniques 
such  as  phased  array  can  provide  better 
alternatives.  The  availability  of  such 
terminals,  in  fact,  is  expected  to  lead  to 
a  seamless  bridging  of  mobile  &  fixed 
network  technologies  &  terminals. 
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OPEN  NETWORK  MANAGEMENT 

The  vast  increase  in  the  number  of 
terminals  as  well  as  networks  usually 
operating  across  national  boundaries  in  a 
laultivendor  environment  means  the  need  for 
the  availability  of  totally  open  networks 
management     systems.  The  increased 

availability  of  such  technology  would  mean 
that  all  components  even  in  the  fail 
circuits  could  be  modified  and  configured 
by  the  network  management  facility. 


SOFTWARE  DEFINED  VSAT  NETWORKS 

The  high  rate  of  technical  obsolescence 
has  brought  forth  the  need  of  more 
flexible  software  architectures.  Infact, 
the  trend  is  towards  totally  software 
defined  networks  where  the  remote  site 
software  is  also  downloaded  from  the  hub. 
This  permits  entire  network  operating 
configuration  to  be  altered  at  will. 
Networks  can  thus  transform  and  evolve 
continuously  without  disrupting 
operations*,  through  a  regular  upgrade  of 
software  from  a  central  or  remote  site. 
Direct  communication  between  remote  VSATs 
obviating  the  need  for  central  hubs  are 
also  emerging.  This  together  with 
appropriate  regulatory  provisions  to  allow 
interconnection  of  VSAT  systems  to  public 
networks  would  revolutionize  the  range  of 
applications  supported  &  force  a 
transformation  of  network  technologies. 
Ultimately,  the  seamless  integration  of 
mixed  satellite,  terrestrial,  cellular  and 
satellite  mobile  services  is  definitely  on 
the  cards,  thus  providing  total 
communication  solutions  to  users. 


VSAT  TECHNOLOGY  AT  CROSSROADS: 

A  number  of  parallel  developments  in  the 
field  of  telecommunications  have  brought 
forth  alternative  solutions  in  areas  once 
considered  exclusive  domain  of 
technologies  such  as  VSATs.  Remote  Area 
and  thin  route  fixed,  satellite 
applications  conventionally  served  by 
fixed  VSAT  terminals  can  equally  well  be 

served  by  mobile  satellite  terminals. 
Mobile  Satellite  Technologies  initially 
introduced  for  Mar  itime  mobi le  (e.g. 
Inmarsat-A)  have  evolved  rapidly  to  the 
stage  where  medium  speed  data  services  can 
be  provided  by  mobile  terminals  smaller 
than  a  conventional  VSAT.  The  satellite 
mobile  technology  developed  is 
specifically  suited  for  marketing  the 
needs  of  a  vary  large  number  of  mobi  le 
terminals  operating  at  low  radiated  powers 
and  using  services  such  as  fax,  data  & 
text  messaging.  the  Inmarsat-M  is  an 
example  of  this  technology.  Many 
applications,  implementated  a  couple  of 
years    back    using    VSATs    can    today  be 


equally  well  implemented  using  Inmarsat: 
standard-C  terminals,  with  the  possibility 
of  saving  costs  associated  with 
implementing  a  private  VSAT  network. 
The  "niche"  areas  for  VSATs  have  thus 
shifted  away  from  low  traffic  low  bit  rate 
applications  towards  high  traffic  high 
bandwidth  applications  (usually  in  the  Ku 
band)  where  they  appear  to  rule  supreme. 
However,  this  too  may  not  last  for  ever. 

THE  GRAVE  YARDS  OF  TECHNOLOGY: 
LESSONS  FOR  DEVELOPE^G  COUNTRIES 

How  does  a  VSAT  user  feel  if  he  gets  an 
offer  for  a  last  option  on  VSAT  terminals 
introduced  by  him  a  couple  of  years  back, 
as  the  manufacturer  decides  to  globally 
cease  production  the  terminal  due  to 
technological  obsolescence  ?  And  yet, 
such  incidences  are  becoming  increasingly 
common .  It  is  happening  today ,  to  the 
us'ar  of  C-100  and  C-200  terminals,  such  as 
those  used  in  India. 

The  rapid  advances  on  the  forefronts  of 
technology  are  leaving  behind  a  graveyard 
of  technologies  rendered  obsolete  without 
attaining  their  prime.  The  users, 
particularly  in  developing  countries  need 
to  look  at  alternatives  solutions  and 
technologies  which  have  a  potential  to  be 
altered  and  adapted  with  ease. 
Technologies  which  are  based  on  open 
standards,  rather  than  proprietary  are 
best  adapted  to  survive  technological 
change. 

Yet,  it  must  be  said  that  the  real 
challenges  which  developing  countries  face 
are  not  only  due  to  technological  issues 
but  also  managerial  issues.  A  clear  sen?  ■ 
of     direction     and     approach     which  is 

essential  in  this  era  of  rapid  changes  is 
usually  lacking.  The  usual  approach  is  to 
go  on  implementing  the  aged  plans  for 
telecoms  expansion  while  seeming  totally 
ignore  the  global  developments  in  the 
field.  However,  such  an  approach  together 
with  stifling  deregulation  only  serves  to 
enlarge  the  graveyards  of  technology.  It 
is  imperative  that  the  developing 
countries  break  this  vicious  circle  and 
look  at  the  most  innovative  solutions 
available  for  implementing  an  application. 

WHAT  DO  THE  STARS  FORETELL? 

It  is  not  wise  to  indulge  in  crystal 
gazing  particularly  in  the  field  of 
telecommunications,  where  the  new 
developments  seem  to  consistently  go 
beyond  the  wildest  imaginations  of  the 
prophets  of  the  future. 

It  is  for  example  difficult  to  imagine, 
what  would  be  the  relevance  of  VSATs  in 
era  of  globally  mobile  personal 
communications  such  as  Iridium  and 
Inmarsat  Project  21.  The  availability  of 
LEOs  (Low  Earth  Orbit  Satellites),  means 
that  the  mobile  terminals  need  to  operate 
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at  much  lower  powers.  A  small  handhled 
terminal  with  a  phased  array  antenna  would 
than  be  able  to  provide  all  the 
capabilities  of  a  VSAT  and  more.  These 
"Personally  Mobile  VSATs"  would  then  meet 
the  needs  of  information  of  the  individual 
in  the  information  age. 

The  merger  of  the  fixed  and  mobile 
satellite  technologies  thus  continues  to 
gain  momentum  and  promises  to  bring  forth 
an  era  of  unhindered  information  exchange. 


CONCLUSION 

VSAT  is  a  technology  whose  potential  has 
been  scarcely  recognized  in  providing  cost 
effective  &  flexible  advanced 
communication  services.  Even  in  advanced 
countries  pf  Europe,  barely  the  tip  of  the 
proverbial  iceberg  has  been  unveiled •  The 
prime  reason  for  slow  realization  of  the 
benefits  of  this  technology  have  been  self 
imposed  regulations  -  regulations  which 
have  served  the  interests  of  no-one. 
It  is  time  that  the  unique  advantages  of 
VSAT  networks  are  recognized  and  the 
curtain  of  restrictions  lifted  to  realize 
a  new  communications  dream. 
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ABSTRACT 


With  over  5.000  VSATs  installed  and  ordered  to  date,  the  Pacific  Rim  is  one  of  the  most  rapidly  growing 
markets  for  VSATs  today.  This  rapid  growth  has  been  spurred  by  the  dramatic  growth  in  demand  for 
telecommunications  services  in  the  region  -  both  basic  infrastructure  services  and  sophisticated  data 
networking  services.  VSATs  provide  an  excellent  solution  for  this  need,  offering  the  capability  to 
rapidly  deploy  cost  effective  voice  and  data  networking  capabilities  to  regions  in  cities  as  well  as  remote 
r\]ral  areas. 

VSATs  have  traditionally  been  viewed  as  a  high  quality  data  communications  alternative.  Over  the  past 
few  years,  however,  technology  advances  have  led  to  an  expansion  of  the  VSAT  market,  enabling  VSAT 
networks  to  serve  an  array  of  new  applications.  VSATs  are  enabling  businesses  to  effectively  operate  in 
regions  where  it  previously  was  difficult  to  obtain  reliable,  high  quality  telephone  service.  An6  they  are 
enabling  the  extension  of  basic  telephone  service  to  regions  without  an  established  telephony 
infrastructure.  Tlie  data  applications  supponed  by  VSATs  are  also  dramatically  expanding.  VSATs  are 
now  supporting  data  applications  ranging  fnmi  high  data  rate  LAN  interconnection  and  image 
tn^uismission  to  lower  data  rate  point-of-s;ile  and  supervisory  control  and  data  acquisition  (SCADA) 
applications. 


VSATs  -  \u  l^fficient  Option  For  Voice  and  Data 
Networking 

Nearly  KKUKK)  VSATs  (very  small  apcnure  terminals)  are  being 
deployed  thniughoul  the  world,  supponing  a  wide  variety  of 
applications  including  public  telephony  services,  infonnaiion 
scn*ices  (e.g..  broadcasting  of  news),  and  retail  and  branch 
banking  communications.  Over  5.CX)0  of  these  VSATs  are  being 
installed  throughout  the  Pacific  Rim  (Figure  1),  including  over 
5(X)  in  Australia,  over  6(X)  in  Indonesia,  over  800  in  China,  and 
over  300  in  the  Philippines.  Additional  VSATs  are  being 
deployed  in  Japan.  Tliailand.  Taiwan,  and  Korea  — 
organizations  within  virtually  every  country  are  implementing 
satellite  networks  to  obtain  an  efficient  solution  for  voice  and 
data  networking. 


FIGDRK  1.  VSATs  IN  THK  ASIA-PACIFIC  REGION 


Tlie  rapid  growth  of  the  Pacific  telecommunications  market 's 
evident  in  the  dramatic  increase  in  demand  for  satellite 
equipment  and  services  within  the  region.  The  strong  increase 
in  business  activity  within  the  region,  complemented  by  the 
liber;ilization  of  the  telecommunications  infrastructure  in  many 
countries,  has  made  available  service  altematives  that  extend 
telecommunications  beyond  the  economic  feasibility  of  current 
terrestrial  infrastructures.  Progressive  rural  telephony  programs 
being  implemented  by  many  governments  arc  expanding  the 
need  for  b;i.sic  telephone  service  to  those  remote,  hard  to  reach 
areas  tliai  are  well  served  by  satellite  technology. 

The  latest  technological  advances  have  resulted  in  a  series  of 
VSAT  product  altematives.  some  optimized  for  data  networking 
applications  and  others  enabling  the  expansion  of  voice 
networks  into  areas  lacking  a  basic  telecommunications 
infrastructure. 

This  paper  provides  a  view  into  the  VSAT  maricel.  including  a 
description  of  some  representative  network  services  available 
within  the  Asia-Pacific  region  today.  An  introduction  to  VSATs 
is  provided  for  those  unfamiliar  with  the  technology  or  the 
recent  advances  that  have  expanded  the  potential  markets  for 
VSAT  networks. 

Why  are  VSATs  the  Technology  of  Choice  for  Many 
Organizations? 

VSAT  networks  provide  users  with  a  number  of  strategic 
advantages,  including  an  average  availability  of  99.5  percent  and 
ease  {)f  rapid  deployment  in  remote  or  hard-to-reach  areas.  In 
addition,  with  a  VSAT  network,  organizatioij  have  control  over 
and  insight  into  their  entire  network  from  a  single  point,  an 
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cspeciiilly  important  feature  for  an  organization  with  a  number 
of  remote  locations  distributed  over  a  large  area, 

VSATs  are  typically  used  by  organizations  that  require  data  or 
voice  conMiiunications  between  sites  distributed  over  a  wide 
geographical  area,  making  terrestrial  links  expensive  to  set  up. 
While  terrestrial  links  are  economical  over  short  distances  (e.g.. 
within  a  city),  their  cost  climbs  quickly  as  the  distance  between 
locations  increases. 

VSAT  networks  are  also  often  used  in  those  areas  where 
telephone  links  are  overtoaded.  unreliable,  or  difficult  to  obtain. 
While  terrestrial  data  and  voice  links  are  often  readily  available 
in  largCv  metropolitan  cities,  in  smaller  urban  and  remote  rural 
areas  these  links  are  often  difficult,  if  not  impossible,  to  obtain. 

VSAT  Network  Topologies 

There  are  two  types  of  VSAT  networks,  mesh  and  star.  Star 
networks  (Figure  2)  are  used  forpoint-to-muliipoint 
communications  such  as  communications  between  a  bank 
headquarters  and  its  remote  branch  offices.  These  networks 
have  a  larger  hub  station  located  at  the  user's  data  center  or 
headquarters  to  enable  communications  into  small,  inexpensive 
VSATs  located  at  remote  branch  offices.  Star  networks  are  most 
often  installed  to  support  corporate  data  communications 
requirements  and  also  support  interactive  voice  and  broadcast 
video  services  where  regulations  permit. 

With  mesh  VSATs  the  sites  communicate  directly  with  each 
other  as  opposed  to  going  through  a  central  hub  location 
(Figure  3).  Mesh  VSATs  are  most  often  used  for  voice  traffic, 
although  they  also  cany  data  and  broadcast  video.  These  are 
particularly  attractive  in  regions  with  an  underdeveloped 
telecommm.ications  infrastructure  where  it  is  often  difficult,  if 
not  impossible,  to  obtain  links  for  voice  or  facsimile  service. 
Mesh  network  applications  include: 

Private  voice  networks,  connecting  a  number  of  private 
branch  exchanges  (PBXs) 

Public  network  extension,  to  extend  public  networks 
into  rural  areas 

Long-haul  connectivity  among  sv/itching  sites  of 

cellular  telephone  base  stations 

Emergency  communications/disaster  recovery 


FIGURE  2.  STAR  NETWORK 


FIGURE  3.  MESH  NETWORK 


Star  Networks 

Star  networks  consist  of  three  primary  components  (Figure  4): 

1)  Hub  Earth  Station  -  In  areas  where  regulations  allow  private 
network  ownership  and  the  user  has  elected  to  manage  his  or  her 
own  network,  the  hub  is  located  at  the  user's  headquarters  or  data 
center  location.  In  many  cases,  however,  users  elect  to  utilize  a 
VSAT  network  as  a  service,  sharing  a  hub  owned  by  a  service 
provider  witli  other  users  to  minimize  the  larger  capital  cost  of 
the  hub  and  r  j  alleviate  responsibility  of  managing  the  network. 
The  hub  provides  the  interface-to-user  host  equipment  and  has  a 
larger  antenna  (typically  between  6  and  9  meters  in  diameter) 
that  enables  communications  with  the  smaller^  remote  VSATs. 

2)  Remote  VSATs  -  A  small  remote  VSAT  is  located  at  each 
remote  network  location  to  provide  the  interface-to-user  data  and 
voice  communications  equipment,  transmit  information  to  the 
hub  station,  and  receive  information  transmitted  from  the  hub 
station.  These  remote  VSATs  interface  to  a  wide  variety  of  user 
communications  equipment,  including  LANs  (local  area 
networks),  minicomputers,  terminal  controllers,  and  PBXs,  This 
equipment  also  interfaces  to  equipment  using  a  wide  variety  of 
disparate  communications  protocols,  including  X.25.  SDLC, 
Token-Ring,  and  Ethemet®^  The  remote  VSATs  typically 
have  antennas  ranging  between  1.0  and  2.4  meters  in  diameter. 

3)  Network  Management  -  The  network  is  managed  by  the  user 
if  the  user  owns  its  own  hub  facility  and  by  its  service  provider 
if  the  user  receives  the  network  as  a  shared  hub  service.  In  either 
case,  the  network  can  be  managed  '.ntirely  from  a  central 
location.  Shared  hub  customers  are  often  provided  with  a 
network  miinagemcnt  terminal  to  enable  them  to  moniicjr  and 
control  their  own  locations  via  terminals  located  at  their 
headquarters  or  at  a  remote  location. 

Satellite  capacity  is  provided  by  the  satellite  providing  the  best 
coverage  of  the  region  -  AsiaSat.  Palapa.  and  AUSSAT  are  all 
carrying  VSAT  traffic.  The  network  is  asymmetrical,  willi  a 
large  outbound  link  suppt^ning  infomiation  transmitted  from  the 
hub  location  to  the  remotes  and  a  number  of  small  inbound  links 
supponing  infomiaiion  transmitted  from  remote  stations  to  the 
central  hub.  The  outbound  link  is  shared  via  time  division 
multiplexing  (TDM).  Infomiaiion  fa)m  host  computers  attached 
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to  the  hub  is  transmitted  to  remotes  as  it  is  received  by  the  hub. 
Each  remote  station  "reads"  only  that  data  addressed  to  it  and 
passes  the  data  on  to  the  attached  user  equipment. 

hibound  links  are  aJso  shared  by  a  number  of  remote  locations. 
Tlie  number  of  remotes  on  an  inbound  link  is  allocated  by  llie 
network  operator  and  is  dependent  upon  the  level  of  traffic 
transmitted  by  the  user  computer.  TTie  network  operator  can  also 
reallocate  capacity  from  the  central  network  management 
console  as  changes  require  (e.g..  addition  of  sites,  changes  in 
applications,  or  traffic  levels  at  a  site).  Remotes  access  capacity 
on  these  inbound  links  upon  demand  (i.e..  as  they  have  data  or 
voice  traffic  to  send)  and  release  this  capacity  for  use  by  other 
locations  after  their  transmission  is  complete,  enabling  efficient 
use  of  satellite  capacity. 

Mesh  Networks 

Mesh  networks  consist  of  two  primary  components,  the  remote 
VSATs  and  a  network  management  center  (Figure  5). 

Hie  primary  difference  between  various  mesh  network 
architectures  is  the  efficiency  with  which  the  satellite  capacity  is 
used.  Some  networks  are  based  upon  preassignment  of  satellite 
capacity  whereby  capacity  is  preassigned  and  dedicated  to 
different  sites  in  the  network.  These  preassigned  networks  are 
cost-effective  and  simple  to  operate  where  there  are  less  than 
four  or  five  sites  with  high  traffic  volumes  per  location.  For 
example,  mesh  networks  using  preassignment  are  often  used  for 
trunking  applications  where  traffic  from  a  number  of  locations  or 
users  has  already  been  consolidated  for  long-haul  transmission. 

In  recent  years,  mesh  networks  using  demand  assigned 
techniques  have  been  developed  to  provide  thin  route 
connectivity.  Tliese  mesh  networks  efficiently  suppon  networks 
with  many  locations  having  a  low  to  medium  level  of  traffic  per 
remote  as  they  make  use  of  the  fact  that  no  site  uses  capacity 
100  percent  of  the  time.  When  a  site  does  not  need  capacity 
(e.g.,  when  the  site  is  not  involved  in  a  call),  the  capacity  is 
released  for  use  by  other  locations.  Remote  locations  are 


outfitted  with  antennas  and  power  amplifier  that  vary  in  size, 
depending  upon  the  traffic  (e.g..  number  of  channels)  that  must 
be  supported  at  the  remote.  Tlie  vast  majority  of  sites  are  served 
with  1.8-  or  2.4-meter  antennas. 

In  addition  to  demand  assignment.  ilv*se  new  mesh  networks 
often  incorporate  the  following  techniques  to  increase  efficiency: 

Voice  activation  -  Capacity  is  used  only  when  a 
conversation  is  actually  in  process:  it  is  released  for  use 
by  other  locations  when  there  are  pauses  during  speech. 

Voice  compression  ■■  Voice  is  transmitted  at  rates  as  low 
as  9.6  kbps.  minimizing  the  capacity  required  for  each 
circuit. 

A  central i-  c.d  network  management  system  is  used  to  provide 
ftjll  control  of  the  netv^ork.  allocating  capacity  when  it  receives 
call  requests  from  remote  locations,  and  coordinating 
frequency/capacity  assignments  between  remote  locations.  The 
network  management  system  also  provides  a  centralized  point 
for  collecting  statistics  and  billing  information  and  to  perform 
remote  software  downloads. 

Some  VSAT  Users 

VSATs  are  being  used  throughout  the  Pacific  Rim  by  a  wide 
variety  of  industries  for  a  diverse  group  of  applications,  a  few  of 
which  are  profiled  below. 

The  Saiim  Group 

HNS  Personal  Eanh  Station™  (PES™)  VSATs  are  being 
used  by  the  Salim  Group  for  communications  between  bank 
branches  and  the  Salim  Group  headquarters  location, 
enabling  online,  interactive  banking  transactions  (Figure  6). 
Tliis  network  is  providing  high  quality  data  communications 
for  Baak  Central  Asia,  a  subsidiary  of  the  Salim  Group, 
throughout  Indonesia.  Bank  Central  Asia  can  now  provide 
the  identical  high  quality  data  (including  E-mail)  and  voice 
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FIGURE  4.  STAR  NETWORK  ARCHITECTURE 


1028-''  • 


TANDEM  OR 
_j    CENTRAL  OFFICE 
SWITCH 


NETVy  JRK 
CONTROL 
CENTER 


FIGURES.  MESH  NETWORK  ARCHITECTURE 


RlNTiS  SEJALVERA/BANK  CENTRAL  ASIA 
HEADQUARTERS 


MODEM 


E-MAIL 


I' 

{ MODEM 

BRANCHES 

POS 


RETAIL 
STORE 


BANK  CENTRAL  ASIA 
FIGURE  6.  THE  SALIM  GROUP/BANK  CENTRAL  ASIA 


ERLC 


1029 


services  10  250  branches,  independent  of  location.  In 
addition  to  carrying  traffic  related  to  banking  applications, 
the  network  also  supports  credit  verification  for  local 
retailer^i.  The  retailers  dial  the  nearest  bank  branch,  and  the 
credit  infoniiation  is  transferred  over  the  VS  AT  network  for 
verification. 

Bank  Central  Asia  is  also  using  HNS'  Telephony  Earth 
Station  (TES''^)  to  obtain  full-mesh  voice  services  among 
nearly  40  regional  bank  offices.  The  resulting  hybrid 
network  allows  full-niesh  voice  and  data  services  between  all 
regional  bank  offices,  and  interactive  data  and  voice  services 
among  remote  bank  branches,  headquarters,  and  the  regional 
offices. 

Globe-MacKay  -  Data  and  Telephony  Services 

Globe-MacKay  is  providing  telecommunications  services  for 
a  wide  variety  of  organizations  within  the  Philippines.  The 
hub  is  at  Globe-Mac  Kay's  facility  located  in  Manila  and  may 
be  linked  to  customer  data  ccntenj  (or  headquarters  locations) 
via  terrestrial  leased  lines,  satellite,  or  microwave  facilities 
(Figure  7).  The  network  uses  HNS'  Pereonal  Earth  Station 
VSATs  located  at  customer  branch  offices,  warehouses,  and 
other  remote  facilities  to  provide  communications  with  the 
hub  location. 

Globe-MacKay  currently  has  over  100  VSATs  installed  for 
applications  including  banking,  government  services,  and 
disaster  recovery.  In  fact,  when  Mount  Pinatubo  erupted  on 
June  9ih,  several  of  HNS*  VSATs  were  pressed  into  service 


to  aid  government  relief  efforts  for  local  inhabitants  and 
businesses.  The  terminals  were  used  to  transmit  seismic  data 
to  geologists  and  to  relay  infomiation  used  for  processing  liie 
relief  claims  of  those  left  homeless.  The  network  also 
supported  voice  calls  during  the  crisis. 

Acumen 

Acumen,  located  in  Bangkok,  Thailand,  uses  an  HNS 
Personal  Earth  Station  VSAT  network  to  offer  data 
communications  services  throughout  Thailand.  Targeting 
applications,  including  banking  and  government 
telecommunications.  Acumen  is  deploying  180  PES  VSATs 
to  provide  data  services  for  its  customers.  Acumen  also  uses 
an  HNS  Telephony  Earth  Station  VSAT  network  to  support 
telephony  services  throughout  Thailand.  The  TES  network, 
which  uses  capacity  from  the  Palapa  B2  satellite,  currently 
consists  of  70  remote  locations  with  170  voice  channels. 


FIGURE  7.  GLOBK-MACKAY  VSAT  NETWORK 


FIGURES.  ACUMEN  NETWORK  SERVICES 


People's  Daily 

People's  Daily,  headquartered  in  Beijing,  uses  its  PES 
network  to  communicate  with  over  30  regional  printing 
offices  throughout  the  Republic  of  China.  The  network 
supports  the  printing  of  newspapere  in  remote  regional 
printing  ^enters,  from  which  they  are  distributed  to 
subscribers  throughout  the  local  area.  People's  Daily  also 
offers  printing  services  for  other  publishing  organizations. 
Soon,  a  number  of  other  organizations  will  be  linked  to 
People's  Daily's  network  to  enable  localized  printing  of  their 
publications.  The  People's  Daily  network  also  supports 
interactive  voice  as  well  as  broadcast  video  communications. 

The  network  also  supports  a  return  link  from  the  printing 
offices  to  People's  Daily,  which  indicates  the  status  of  the 
transfer.  If  a  file  transfer  is  unsuccessful.  People's  Daily  will 
be  notified  to  resend  the  document,  and  the  region's  news 
will  still  be  delivered.  In  a  country  where  telephone 
connections  are  not  always  available,  this  guaranteed  file 
delivery  capability  ensures  that  the  company  will  be  notified 
if  the  news  is  not  properly  transferred. 

The  return  link  from  ihe  printing  offices  to  People's  Daily's 
headquarters  will  soc^n  be  carrying  regional  news  from  each 
region  to  People's  Daily,  assisting  the  organization  with 
coverage  of  local  interest  stories  within  China. 
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FIGURE  9,  PEOPLE'S  DAILY  NETWORK 


Conclusion 

VS  AT  networks  arc  assisting  users  in  obtaining  high  quality, 
highly  available  communications  links  for  network  sites  - 
especially  in  those  locations  without  established 
telecommunications  infrastructures.  Even  in  locations  with 
established  network  services,  high  quality  VSAT  links  can  be 
provided  for  costs  bciow  those  of  te.  "^strial  networks^  especially 
if  the  need  is  for  higher  rate  links  over  large  geographic  areas. 
Will;  the  furtlier  deregulation  of  telecommunications  markets, 
continued  rapid  growth  of  the  business  infrastructure,  and 
continuing  government  investments  in  rural  communications 
programs,  VSAT  networks  will  increasingly  be  deployed 
throughout  the  Pacific  Rim. 


Eiheniei  is  a  regisiered  trademark  of  Xerox  Corporaiion. 
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VSAT  in  Local  Administration  Communication  Network 


H.Noda   Y.Onda  T.Kikuta 
Japan  Radio  Company  (JRC) 
Tokyo,  Japan 


1.  ABSTRACT 

The  Japanese  market  for  Very  Small  Aperture  Terminals  (VSAT)  is  gradually 
expanding  after  the  infrastructure  for  satellite  communications  was 
established  by  the  launches  of  JASAT-1  and  -2  in  1989. 

This  report  introduces  the  nationwide  satellite  communications  system  for 
local  administration  and  disaster  prevention  and  outlines  the  technical 
features  of  the  multi-media  VSATs. 


2.  INTRODUCTION 

In  December,  1991,  the  Administrative  and 
Anti-Disaster  Satellite  Communications 
System  using  VSATs  was  phased  in  under  the 
guidance  of  the  Japanese  Government.  This 
system  will  be  implemented  in  phases  under 
the  independent  responsibility  of  each 
Prefecture.     7  Prefectures    have  put  about 
400  VSATs  into  operation  by  the  end  of 
1992.     The  VSAT  network  will  link  about 
5000  terminals  nationwide  in  10  years. 
The  major  goals  of  this  network  are  to: 

(1)  Construct    multi-media  administrative 
communications  network 

(2)  Strengthen  anti-disaster  communica- 
tions network 

(3)  Refresh  local  ares  with  information 
exchange 

That  is,  this  is  a  multi-purpose  network 
used  not  only  for  general  administration 
but  also  for  collecting  information  from 
local  areas  by  linking  up  systematically 
with  existing  anti-disaster  administra- 
tion radio  networks. 


3.   NETWORK  CONKIGURATION 

3.1    Configuration  of  Network 

Satellite  -  based  Local  Administration 
Communication  Network  is  composed  of 
Satellite,  Central  Control  Station, 
Prefectural  Office  Station  that  roles  Hub 
station  for  this  VSAT  system,  and  many 
VSATs.  Figure  3.1  shows  the  configuration 
of  the  satellite  communication  network. 
The  main  roles  and  functions  are  as 
follows: 
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a.  Satellite 

•  Ku-band  Satellite  :  Superbird-B 

•  Transponder  :  2     for  communication 

1     for  TV 

b.  Central  Control  Station 

Located  in  Yamaguchi  for  main  and  in 
Hokkaido  for  sub. 

•  System  Management 

•  DAMA  Control 

•  Charging 

c.  Prefectural  Office  Station 

Main  station  of  a  municipality  located  in 
the  administrative  center  of  each 
Prefecture. 

•  Network  management 

•  Centralized  function  for  VSAT  network 

•  OMC 

•  Anti-disaster  control 

-  Broad  casting  (Voice  and  Facsimile) 

-  Hot-line 

-  Controlled  Assignment 

-  Re-routing 

-  Cut  -off 

•  Analogue/Digital  TV  Transmission 

d.  VSAT 

Each  VSAT  has  typical  functions  of 

-  Broad  casting  channel 

-  Voice/Facsimile  channel 

-  Packet  Data  channel 

-  Analogue  TV  reception 

In  addition,  mobile  stations  are  provided 
to  relay  events,  etc. 

3.2    Size  and  Capacity  of  Earth  Station 

Table  3.1  shows  the  Size  and  capability  of 
each  earth  station  in  one  prefecture.  In 
this  case,  Prefectural  Office  roles  as  Hub 
station.     Dam,  City,  Town,  Village  and  Fire 
depart-ment  station  are  treated  as  VSAT. 


Fig.  3.1    Configuration  of  the  satellite  communication  network 
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3.3     Services  and  Quality 

The  features  of  this  network,  are  multi- 
media communication  in  daily  base  which 
can  handle  various  customers  request  and 
broadcasting/ control led  communica t ion 
facilities  in  disaster  or  emergency. 

Table  3.2  shows  the  design  target  for  this 
network. 

Main  services  are  as  follows; 

1)  Voice  services 

-  Operated  in  SCPC  -DAMA 

(Mesh  -  system) 

-  High-quality  32kbps  ADPCM  with  FFX 

-  Hot  line  in  prc-assigned 

-  Facsimile  (G-3) 

-  Data  up  to  9.6kbps 


2)  Packet  data  services 

-  Star  configuration,  Prefectural 
Office  as  Hub  station. 

-  Out  bound  (Hub-^^VSAT) 

128kbps  Xi  TDM 
Inbound  (VSAT-^-Hub) 

32kbps X A  Slotted  ALOHA 

3 )  Broadca s t ing  Services 

(Voice  and  Facsimile) 

-  ICH  pre-assigned  for  government  to 
prefectural  office. 

-  iCH  pre-assigned  for  prefectural 
office  to  VSATs. 

-  Verification  for  receipt 

-  Whole  party  or  Group  calling 

-  Asking  to  prefectural  office  when 
VSAT  want  to  do. 

-  Voice/Facsimile  storage  equipment. 

A)  Analogue  TV  Services 

-  Hal f -or  Ful i -transponder 

-  FM  transmission 

-  NTSC/PCM  Audio  (Japanese  BS  Standard) 

-  De scrambler /Tuner  equipped  in  each 
VSAT 

-  TV  sent  from  prefectural  office 
station  or  mobile  station. 

5)  Digital  Video  Services 

-  Transmi ss ion  speed  38Akbps 

-  Video  sent  from  prefectural  office 
station  or  mobile  station. 

6)  Facsimile  mail  services 

-  Store  and  broadcast  to  specified 
s  tat  i  ons 

-  CCITT  G3  standard. 

7)  Still-picture  transmi  ss  ion  services 

-  Uses  voice  channel 

8)  Video  conferencing  services 

-  Transmi  ss  ion  speed  6Akbps  or  38Akbps , 
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Table  3.2    Design  Target 
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4.    SATELLITE  LINK  BUDGET 

This  network  is  required  to  be  high 
reliability  and  high  availability  from 
that  purpose.     In  other  hand  VSATs  are 
expected  as  small  as  possible  from  the 
economic  reason. 

The  satellite  link  is  designed  considering 
the  most  of  traffic  in  this  network  is 
generated  between  Prefectural  Office  and 
VSAT. 

Table  4,1  lists  the  technical  data  on 
Super  bird  -  B  satellite  used  in  link 
calculation. 

Table  4,2  lists  the  link  calculation 
between  VSAT  and  VSAT  (vorst  case)  for 
digital  circuit. 

Table  A. 3  lists  the  technical  parameters 
for  Analog  TV  transmission. 
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Figure  4.1  shows  the  satellite  coverage. 


Table  4  I   Technical  Dtta  on  Satellite 


Frequency  band 

Kuband     14.C-14.5GMr/  12  25  12  75GHz 

Polarization 

HorisonUl  (Uplink) 
Vertical  (Downlink) 

EIRP   /     G/T     /  SFD 

Refer  to  Fig2.2 

Input'output  bsckofr 

Dipulcircuit  TIRO  8  4dB 
TOBO         5  0dB 

Analog  TV  circuit  TiBO  5  3dB 
TOBO         2  0dB 

Carrifr-lo-intermodulfttion 
noise  ratio  (C/IM) 

Oipital circuit                               I8  OdB 
Analog  TV  circuit  <t> 

Noise  allocation 

Dif^tal  circuit 

Thermal  noise  and  55% 
intcrmodulation  noise 

Others  45% 
Analoi?  TV 
Thermal  noise  and  70% 
intfrmoduiation  noise 
Others  30% 
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fig  3  \  Ku  ear^dCi/T  and  SFO(at  mainmLfr  gam)  Contoui{Veaically  Polarized  Wave) 
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5.    COMMUNICATION  FACILITIBS 


5 . 1  VSAT 


Figure  5.1  shows  plotograph  of  typicai 
VSAT  and  Figure  5.2  shows  the  simplified 
electrical  block-diagram. 
Specifications  for  VSAT  are  as  follows: 


a.  ODU  (Out  Door  Unit) 


Antenna 
Antenna  gain 

Transmitting 

Receiving 
Cross  polar izat 
discrimination 
Frequency  range 

Transmitting 

Receiving 
Transmission 
frequency  stabi 
SSPA 

Receiver' s 
equivalent 
noise 

temperature 
IF  frequency 


1.8m0  offset 

48.6  dBi  or  more 

47.7  dBi  or  more 
ion    32  dB  or  more 


14.00  -  14.50  GHz 
12.25  -  12.75  GHz 
Within±l  kHz/year 
lity 

4W  (nominal) 

Lower  than  180  deg.K 

at  +25  deg.C 


TX  140  MHz  +/-  36  MHz 
RX  950  -  1450  KHz 


b.  IDU  (In  Door  Unit) 
'  IF  freuency 

•  Modulation 

'  Modulation  speed 
'  Demodulation 

•  Carrier  spacing 

•  Error  correction 

Coding  rate 
Constraint  L 

•  Error  correction 
decoding 

•  Base  band  signals 

Voice  signal 
Facsimile 


Data 


TX  140  MHz  +/-36  MHz 
RX  950  ~  1450  MHz 
Absolute  4~phase 
modulation  (QPSK) 
35k  symbols/sec. 
Synchronous 
d'  l:ection 
5u  kHz 

Convolutional  code 

1/2 

7 

3-bit  soft-decision 
Viterbi  decoding 

32kbps  ADPCM 
G3  facsimile  signals 
at  9.6  kbps  trans- 
mitted in  voice 
signal  band 
Up  to  9.6  kbps 


c.  Packet  Data  Transmission  Facilities 


Outbound : 
Inbound : 
Modulation 
Data  Speed 
Out  bound 
In  bound 
FEC 


TDM 

RA  (Slotted  ALOHA) 
QPSK  -  Burst 

140kbps 
35kbps 

Convolutional  coda 
1/2 

Soft-decision 
Viterbi  decoding 


Figure  3.1  a)  Antenna/ODU 


Figure  5.1  b)  IDU 
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Fig. 5. 2  Simplified  electrical  biockdiagram 
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5.2  DAMA 


6.    ELECTRICAL  CHARACTERISTICS 


DAMA  control  is  performed  in  nation-wide 
base  by  Central  Control  Station. 
The  DAMA  scheme  uses  an  algorithm  in  which 
each  subscriber  requests  a  connection 
through  Common  Signalling  Channel  (CSC). 
As  the  electrical  parameter  between  CSC 
and  digital  voice  channel  is  same,  slave- 
DAMA  for  VSAT  is  equipped  on  each  SCPC 
board. 

Every  SCPC  channel  is  hearing  the  CSC 
channel  transmitted  from  Central  Tontrol 
Statior.  and  responds  to  it  (Healtn  check). 
Once  the  assignment  comes  to  certain 
channel,  then  he  goes  to  specified 
frequency  and  returns  to  CSC  channel  after 
finishing  the  communication. 
In  this  way,  channel  capacity  of  VSAT  is 
made  high. 

Main  parameters  as  follows: 

Outbound      :  TDM 

35kbps  Information  Rate 

Inbound        :  Slotted-ALOHA 

35kbps  Information  Rate 


5.3    OMC  (Operation  Maintenance  Center) 

OMC  is  placed  in  Prefectural  Office,  and 
performs  monitoring,  controling  and  status 
data  collection  for  VSAT  network. 
Necessary  data  from  VSAT  is  collected  via 
Packet  Data  channel  or  Broad-casting 
channel . 

-  Monitor 

•  To  monitor  the  operation  status  of  the 
satellite  communication  facilities, 
satellite  end  office  equipment,  and 
packet  switching  equipment. 

•  To  take  up  the  monitoring  data 
collected  by  the  monitor  and  control 
equipment. 

•  To  monitor  the  volume  of  traffic  on 
packet  data  circuits. 

-  Control 

•  To  give  control  indications  to  the 
satellite  communication  equipment  and 
satellite  end  office  equipment. 

~  Major  display  items 

•  Block  diagram  for  full  system 

•  Block  diagram  for  station  equipment 

•  Station  definitions 

•  Frequency  allocation 

•  Current  data  on  monitor  items 

•  Abnormality  judgment  record 

•  Traffic  data 

•  Operation  record  (Chronological) 

•  Logical  error  record 


6.1  Antenna 

Antenna  used  in  VSAT  is  a  type  of  offset 
parabola  in  order  to  obtain  high-gain, 
low-sideiobe  characteristics  and  ease  of 
installation. 

In  northern  area  in  Japan,  De-icing 
detector  and  heater  are  attached  to  the 
antenna. 

Antenna  noise  temperature  is  shown  in 
Figure  6.1  and  typical  sidelobe  pattern  in 
Figure  6.2. 
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Fig  6  1   Antenna  nO'Se  tefPO«ratLre 
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6.2    ODU  (Out  Ooo'-  Unit) 

ODU  includes  primary  horn,  orthomode 
coupler,  filters,  solid  state  amplifier 
(SSPA),  low  noise  amplifier,  synthesized 
dual-converter  and  is  housed  in  a  water- 
proof cannon  bul let . 

Figure  6.3  shows  electrical  blockdiagram 
of  ODU. 

Figure  o.4  shows  photograph  of  ODU. 
Figure  6.5  shows  Frequency  Response  of 
ODU. 

Figure  6.6  shows  Input/Output 
characteristics  of  ODU. 
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Fig. 6. 3  OOU  electrical  blockdiagram 
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Figure  6.4    VSAT  ODU 
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Fig6.6  Input/Outpul  Characlerislics  of  ODU 
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6.3    IDU  (In  Door  Unit) 

Typical  IDU  for  VSAT  is  composed  of 
Hybrid /combiner ,  SCPC  Modems,  Packet 
Transimission  Modems,  Broadcasting  Modems. 
TV  tuner  with  Descrambler,  Link  Re-routing 
Equipment  and  others. 
The  key  devices,  SCPC  Modem  and  Packet 
transmission  Modem  are  described  in  detail 
below* 

(1)  SCPC  Modem 

SCPC  modem  is  composed  3  PC  boards, 
modulator^  demodulator  and  interface 
board.  Modulator  includes  channel 
synthesizer  for  2  transponder, 
authogonal  modulator,  digital  filter, 
signal  processor  and  others. 
Demodulator  includes  similar  functions 
with  modulator. 

Interface  includes  Unique  Word/Carrier 

Detector,  32  kbps  ADPCM  in  which  G3 

Facsimile  can  be  handled.  Echo 

Cancellor  and  others. 

Fig  6.7  shows  the  electrical 

blockdiagram  of  SCPC  Moedm. 

Fig  6.8  shows  input  C/N  versus  Bit 

Error  Rate  characteristics. 
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Fig  6.8  Bit  Error  Rate  Characteristics 


Figure  7.1     75  cm  USAT 
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(2)  Packet  Transmission  Modem 

The  difference  between  SCPC  Modem  and 
Packet  Transmission  Modem  is  very 
small,  ex  hSl  high  speed  demodulator 
for  128  kbps  Outbound  TDM  and  base- 
band processor  for  slotted  ALOHA 
32kbps  Inbound  modulator. 
Packetize  and  De-packetize  is  per- 
formed in  Network  Access  Module. 
Figure  6.9  shows  the  electrical 
blockdiagram  of  Packet  Transmisson 
Modem. 


7.  CONCLUSION 

In  addition  to  the  JCSATl  and  JCSAT2 
commercial  satellite  launched  in  1989, 
Japan  launched  Super  Bird-B  in  February 
1992. 

She  further  plans  to  launch  and  Super  Bird 
-A  in  December  1992.     Satellite  Japan  and 
NTT  plan  to  launch  NSTAR  in  1994  to  1995. 
As  mentioned  in  this  paper,  Japan  has  just 
started  to  develop  VSAT  systems  under 
federal  initiative. 

Since  the  licensing  standards  of  the 
Ministry  of  Posts  and  Telecommunications 
were  relaxed  for  VSATs,  the  regulations  for 
the  following  points  are  significantly 
relaxed  in  the  VSAT  technical  compatibility 
test  system: 

•  Antenna  gain  less  than  50  dBi 

•  Output  of  less  than  10  watts 

•  Services  of  less  than  3.3  Mbps 

From  the  viewpoint  of  hardware,  full-menu 
media  conceivable  today  are  prepared. 
The  remaining  problems  are  miniaturization 
of  VSATs,  etc. 

Recently  Ultra  Small  Aperture  Terminal 
(USAT)  which  has  75om  antenna  is  developed 
and  used  in  another  system,  as  shown  in 
Figure  6.1. 

Whether  or  not  the  VSAT  market  expands  in 
Japan  depends  on  the  progress  of 
application  software  development,  therefore 
both  government  and  private  developers  are 
studying  this  carefully. 

Finally,  I  would  like  to  thank  you  all, 
both  institutes  and  personnel,  that  have 
given  me  the  opportunity  for  this 
presentation. 
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Television  in  Papua  New  Guinea: 
Policies  and  Practice 


Amos  Owenares  Thomas 
University  of  Tasmania 
Launceston,  Australia 


ABSTRACT 

This  paper  traces  the  development  of  broadcasting-  policy  and  the 
events  leading  up  to  the  introduction  of  commercial  television  in 
Papua  New  Guinea,  Content  analysis  of  programming  will  be  used  as 
the  basis  for  comparison  between  policy  and  practice,  and  for  a 
discussion  of  its  social  impact  on  its  citizens.  Alternative  models  of 
tei..  nsion  broadcasting  adopted  by  other  developing  countries  will  be 
cited  briefly  in  analysing  policy  options  for  broadcasting  decision- 
makers. 


1.  INTRODUCTION 

Television  was  introduced  into  Papua  New  Guinea 
in  an  uneventful  incremental  fashion  that 
circumvented  the  law  and  pre-empted  policy 
-making.  Neighbourhood  sharing  of  satellite 
equipment  led  to  commercial  cable  operations  in 
tlie  early  1980s  which  remain  unregulated  today. 
The  application  for  licenses  to  operate  commercial 
broadcast  television  led  to  a  parliamentary  attempt 
to  ban  or  at  least  postpone  its  introduction,  but  this 
was  over-ruled  by  the  judiciary.  Of  the  two 
commercial  stations  that  entered  th"»  market,  only 
one  survives  today  However  its  programming 
practices  do  not  reflect  the  broadcasting  policies  of 
the  PNG  government,  as  encapsulated  in  the 
reports  of  its  commissions  of  inquiry  on  television, 

7.  COUNTRY  BACKGROUND 
2,1  Geography 

Papua  New  Guinea  (PNG)  lies  between  the  north  of 
Australia  and  the  equator.  To  its  west  is  Indonesia 
and  to  its  east  is  the  island-dotted  Pacific  Ocean, 
PNG  comprises  the  eastern  half  of  the  island  of 
New  Guinea,  the  world's  second  largest,  and  a 
number  of  smaller  islands.  The  mainland  makes 
up  85%  of  its  territory.  The  total  population  of  the 
country  is  estimated  to  be  2.5  million. 

The  geography  of  PNG  explains  some  of  its  cultural 
diversity  and  limited  socio-economic  development. 
The  central  spine  of  the  mainland  is  a 
mountainous  region,  the  Highlands,  with  peaks 
over  4,000  metres.  The  terrain  restricted 
movement  and  resulted  in  the  existence  of  over 
700  distinct  language  groups,  many  still  retaining 
their  traditional  animosity  or,  at  least,  mistrust. 


2.2  Modern  history 

In  the  late  19th  centuury,  the  British  colonised  the 
south-eastern  quarter  of  the  island,  known  as 
Papua,  the  Germans  the  north-eastern  quarter, 
known  as  New  Guinea,  and  the  Dutch  the  western 
half,  known  as  West  Irian,  In  the  First  World  War, 
the  German  territory  was  captured  by  the 
Australians,  which  in  turn  lost  it  to  the  Japanese  in 
the  Second,  After  that  War,  both  Papua  and  New 
Guinea  were  administered  as  a  joint  territory  by 
Australia  under  a  UN  trusteeship  (Hoadley,  1992). 

A  UN  visiting  mission  in  1962  was  critical  of  the 
lack  of  progress  towards  self-government  in  PNG 
and  this  resulted  in  the  formation  of  an  assembly 
and  political  parties.  This  led  eventually  to 
independence  in  1975,  though  continuing  to  have 
the  Queen  of  England  as  head  of  state,  A  year  after 
independence,  as  a  concession  to  regional  rivalries 
and  successionist  movements,  the  constitution  was 
amended  to  provide  for  19  provincial 
governments.  Due  to  the  multiplicity  of  political 
parties  in  unstable  coalitions,  PNG  has  seen  rapid 
changes  of  government,  though  power  seems  to  be 
rotated  among  the  same  group  of  four  men, 

2.3  Economy 

Approximately  half  of  the  the  population  aged  10 
years  and  above  are  involved  in  farming  and 
fishing,  and  only  10%  have  a  wage-earning  job. 
The  average  per  capita  income  is  US$520.  Still, 
agriculture,  fishery  and  forestry  resources  are 
relatively  untapped  (Census,  1980), 

Though  the  world's  largest  copper  mine  in  the 
province  of  Bouganville  is  closed  due  to  a 
successionist  rebellion,  discoveries  of  gold,  silver 
and  oil  made  in  the  late  1980s  and  are  beginning  to 
come  on-stream.  PNG  is  expected  to  be  the  6th 
largest  gold-producing  nation  in  the  world. 
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According  to  World  Bank  estimates,  government 
revenues  from  minerals  will  rise  to  US$751 
million  by  1993.  Thus  in  comparison  to  other 
developing  nations,  PNG  has  great  potential  for 
development.  Bui  it  must  overcome  a  growing 
breakdown  of  law-and-order  due  in  part  to  the 
growing  disparity  between  the  urban  'haves'  and 
the  rural  'have-nots'. 

2.4  Media 

The  mass  media  of  PNG  comprises  3  newspapers,  2 
national  radio  networks,  a  number  of  regional 
radio  services  and  one  commercial  television 
station.  Only  one  newspaper,  the  Post-Courier,  is  a 
daily,  published  on  weekdays  and  in  English. 
With  a  circulation  of  39,000  and  a  pass-on  rate 
averaging  5.5,  t  has  a  readership  of  215,000  or  less 
than  10%  of  tl  e  population.  The  two  other  papers 
are  weeklies,  one  published  in  English  and  the 
other  in  Pidgin. 

The  two  national  radio  networks  are  both  owned  by 
the  government  and  run  by  its  National 
Broadcasting  Corporation.  One  is  Radio  Karai,  the 
public  service  which  does  not  accept  advertising, 
and  the  other  Radio  Kalang,  an  FM  station  run  as  a 
commercial  station.  According  to  NBC  marketing 
materials  its  potential  listenership  is  estimated  at 

1.5  million  or  83%  of  the  population  of  the  semi- 
urban  areas. 

Television  is  the  most  recent  entrant  to  the  media 
scene.  EMTV  is  the  sole  survivor  of  two  station 
that  entered  PNG  in  1987.  It  is  transmitted  by 
microwave  to  urban  centres,  mostly  around  the 
provincial  capitals  where  electricity  is  available. 
There  are  plans  to  expand  TV  reception  to  ri  ral 
areas  via  satellite  transmission  (Post-Courier,  1990). 
Proprietary  market  research  estimates  the  potential 
viewership  of  EMTV  at  300,000  (Taylor,  1990). 

3.  COMMISSIONS  OF  INQUIRY 

Various  commissions  of  inquiry  were  covened 
from  as  early  as  the  'i960s  in  anticipation  of  the 
introduction  of  television.  These  commissions 
envisaged  the  establishment  of  a  broadcasting 
tribunal,  comprehensive  legislation,  a  public 
broadcasting/educational  channel,  and  PNG- 
majority  owned  commercial  stations. 

3.1  The  1966  Inquiry 

Although  the  terms  of  this  commission  inclu.'ed 
mass  communication  and  entertainment,  its 
primary  focus  was  on  television  as  an  educational 
medium  (Broadbent,  1966).  It  saw  television  as  a 
means  of  supplementing  teaching  in  primary  and 
secondary  schools,  especially  given  the  teacher 
shortage   and   inadequate   facilities.  Health 
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education  was  also  given  priority,  particularly 
preventative  medicine  such  as  child-care  and 
sanitation. 

In  the  view  of  the  then  colonial  administration  an 
additional  category  of  extra-mural  and  enrichment 
education  needed  to  be  emphasised.  Its  aims  were 
to  overcome  any  cargo-cult  mentality,  illiteracy, 
political  ignorance  and  lack  of  craft  skills.  The  1966 
commission  perceived  as  important  the 
counteracting  of  the  offerings  of  commercial 
cinema. 

The  commission  did  not  look  into  appropriate 
legislation  as  it  was  informed  that  the  acts 
governing  Australian  broadcasting  would  apply  to 
this  territory,  as  it  was  then.  But  the  commission 
did  recommend  the  establishment  of  a  single 
territory-based  television  authority  overseeing 
broadcasting,  with  input  on  programming  from  the 
departments  of  education,  health  and  agriculture. 

3.2  The  1978  Advisory  Committee 

Recognising  that  television  would  be  just  one  of 
many  media  used  for  public  communication,  this 
committee  recommended  the  establishment  of  a 
media  development  council.  Its  aims  would  be  to 
co-ordinate  private  and  government  bodies  in  the 
more  integrated  use  of  television  in  attaining 
national  development  objectives.  It  would  do  so 
largely  through  the  telecasting  of  national/ 
provincial  extension  activities,  community 
development  programs  and  formal/non-formal 
education. 

The  committee  saw  the  existing  radio-based 
National  Broadcasting  Corporation  (NBC)  as  the 
sole  provider  of  a  national  television  service.  It 
also  recommended  satellite  systems  as  the  best 
means  of  providing  a  truly  nation- vvide  service.  It 
urged  the  government  to  ensure  that  the  majority 
of  programmes  are  locally  produced  and  that 
imported  programmes  are  appropriate  to  PNG 
society,  without  being  culturally  isolationist  (TV 
Advisory  Committee,  1978). 

3.3  The  1987  Board  of  Inquiry 

The  Kalo  inquiry  of  1987  was  convened  soon  after 
the  government's  abortive  attempt  to  prohibit 
commercial  television  stations  from  gaining 
licenses.  Its  extensive  terms  of  reference 
incorporated  legislation,  ownership,  licensing, 
programming  and  advertising.  This  commission 
noted  the  inadequacies  of  existing  legislation  and 
the  need  for  comprehensive  new  legi^^laHon  tu  take 
into  account  both  the  new  technology  tmd  the 
likely  participation  of  commercial  operators.  A 
broadcast  tribunal  was  suggested  as  a  body  for 
licensing  ownership,  including  that  of  cable 
networks,  and  for  controlling  programming. 
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Strong  emphasis  was  placed  on  the  preservation  of 
PNG's  multi-cultures  through  their  reflection  in 
the  broadcast  media.  Nothing  was  mentioned 
specifically  about  restricting  for  ugn  programmes, 
though.  The  television  medium  was  anticipated  to 
play  a  large  educational  role  both  in  disciplines 
such  as  agriculture  and  health,  and  in  the 
development  of  balanced  programmes  in  news, 
religion  and  sports.  It  is  the  policy  recommend- 
ations of  this  last  inquiry  which  will  be  compared 
with  the  actual  practice  of  commercial  television 
broadcasting  in  PNG. 


4.  ARRIVAL  OF  COMMERCIAL  TELEVISION 

4.1  Unregulated  systems 

Prior  to  the  establishment  of  local  commercial 
television  networks,  urban  areas  in  PNG  had  access 
to  foreign  television  via  subscriber  clubs  using 
illegal  satellite  dishes  and  cable  systems,  which 
proliferated  due  to  the  lack  of  legislation  to  govern 
them.  In  one  remote  capital  alone,  there  were  13 
clubs  and  their  subscribers  had  a  choice  of 
Australian  Broadcasting  Corporation,  American 
Armed  Forces,  Malaysian  TV  as  well  as  2  video 
channels  (Kalo,  1986). 

4.2  Early  negotiations 

As  early  as  1984,  NBN  of  Australia  lodged  a  formal 
application  with  the  PNG  Post  and 
Telecommunications  Corporation  (PTC),  which 
sought  guidance  from  the  National  Broadcasting 
Corporation,  which  agreed  to  the  application.  PTC 
then  sought  policy  direction  from  the  National 
Executive  Council  of  the  government,  which 
convened  inter-department  committee  to  make 
recommendations.  However,  the  NEC  rejected 
those  recommendations  for  the  setting  up  of  a 
tribunal  and  formed  instead  a  state  negotiating 
team  for  the  introduction  of  commercial  television 
(Kalo,  1987). 

Under  the  direction  of  the  government,  PTC  issued 
licenses  in  December  1984  to  Niugini  Television 
Network  (NTN),  90%  Australian-owned  and  a 
subsidiary  NBN.  In  1985,  Media  Niugini,  50% 
owned  by  Publishing  &  Broadcasting  Ltd  (PBL), 
later  Bond  Media,  made  a  submission  to  the 
government  (Stewart,  1991).  Media  Niugini  had 
been  a  Port  Moresby-based  video  operation  since 
1984  and  was  seeking  lo  extend  its  'marketplace 
television'  to  Lae,  Goroka  and  Mount  Hagen,  the 
larger  provincial  capitals  on  the  mainland  (Madden 
and  White,  1987). 

4.3  Regulation  debacle 

In  November  1985,  the  government  of  Michael 
Somare  was  replaced  by  one  led  by  Paius  Wingti. 
When  the  new  government  reaffirmed  that  it 


would  honour  the  agreement  with  NTN,  FTC 
issued  new  licenses  to  both  NTN  and  Media 
Niugini  in  March  1986.  But  in  July  the  Prime 
Minister  requested  NTN  not  to  commence 
broadcasting  as  scheduled  the  same  month,  the 
Radiocommunication  Act  was  amended  to  prohibit 
TV  broadcasting  and  a  board  of  iniquiry  convened 
(Kalo,  1987). 

In  August  1986,  after  NTN  mounted  a  court 
challenge  to  the  prohibition  of  television,  the 
government  passed  new  legislation,  the  Television 
(Control  and  Prohibition)  Act  which  sought  to 
delay  the  introduction  of  television  to  31  January 
1988.  However,  the  Supreme  Court  ruled  in  favour 
of  NTN  and  the  latter  began  broadcasting  in 
January  1987,  followed  by  Media  Niugini's  EMTV 
in  August  the  same  year. 

The  commission  of  inquiry  reported  its  findings  in 
January  1987,  too  late  to  influence  policy  or  practice 
of  television  broadcasting.  NTN  ceased 
broadcasting  in  February  1988,  due  to  the  financial 
problems  of  its  corporate  parent.  EMTV  continues 
as  the  sole  broadcaster  and  its  programming  is 
analysed  in  this  paper  in  comparison  to  the  1987 
commission's  iniquiry's  recommendations. 


5.  ANALYSIS  OF  PROGRAMMING 
5.1  Channels  and  hours 

Citing  the  dangers  of  a  monopoly  in  television 
broadcasting  and  the  necessity  of  a  public  service, 
the  commission  recommended  that  two 
commercial  channels  be  introduced  from  the  start, 
followed  as  soon  as  practicable  by  a  public 
broadcasting  channel.  In  its  opinion,  no  more 
commercial  channels  should  be  licensed  till  that 
public  channel  was  firmly  established.  Aware  of 
the  temptation  for  commercial  broadcasters  to  use 
cheap  imported  material  for  more  expensive  local 
productions,  the  commission  recommended  that 
they  be  limited  to  5  hours  programming  per  day, 
presumably  per  channel.  It  recommended  further 
that  ownership  of  the  stations  by  non-PNG 
interests  not  exceed  49%  and  that  the  majority  of 
senior  management  be  Papua  New  Guineans  (Kalo, 
1987). 

With  NTN  ceasing  to  broadcast  in  February  1988, 
after  just  over  a  year's  operations,  EMTV  remains 
the  sole  television  broadcaster.  No  public 
broadcasting  service  has  been  set  up,  nor  even 
seriously  proposed.  The  NBC  continues  to  operate 
solely  as  a  radio  service  and  faces  financial 
constraints  in  maintaining  that  alone.  No 
broadcasting  tribunal  was  ever  set  up  despite 
consistent  recommendations  to  that  effect  by  the 
various  commissions  of  inquiry.  EMTV  has 
moved  subtly  to  position  itself  as  the  national 
television  service,  through  the  nomenclature  of  its 
programmes  and  lyrics  of  its  signature  tune.  EMTV 
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broadcasts  an  average  of  60  hours  per  week,  usually 
from  3:00pm  to  11:30pm  (8.5  hours)  daily,  which  is 
approximately  42%  more  than  the  commission 
envisaged.  The  senior  management  of  EMTV  has 
been  totally  expatriate,  a  situation  explained  by 
them  as  the  lack  of  local  television  expertise. 

5.2  Programmes  bv  category 

All  inquiries  into  broadcasting  in  PNG  have 
emphasised  cultural  and  educational  purposes  to 
which  the  television  medium  ought  to  put.  The 
1987  commission  specifically  mentioned 
documentaries  relevant  to  PNG  cultural, 
commercial,  agricultural,  health  and  religious 
needs.  It  urged  the  Education  Department  and 
tertiary  education  institutions  to  produce 
educational  programmes,  either  on  their  own  or  in 
conjunction  with  broadcasters. 

Analysis  of  a  week's  programming  from  each  of  6 
months  over  the  period  1990-91,  reveals  a  situation 
quite  opposite  to  that  recommended  by  the 
commission  (Table  1).  The  highest  proportion  of 
programmes  were  situation  comedies  and  soap 
operas,  totalling  21.5%  of  programming.  Crime  and 
westerns  comprise  the  second  highest  category  ac 
20.8%  of  total  programming  and  are  a  controversial 
issue,  given  the  law-and-order  problems  of  the 
country. 

Children's  shows  and  cartoons  come  next  at  18.8%, 
though  it  must  be  conceded  that  the  11.4  hours  of 
this  category  includes  5  hours  of  Sesame  Street 
which  may  be  classified  a?  'educational'.  But  it 
should  also  be  mentioned  that  much  of  the 
remaining  children's  programmes  are  of  a  highly 
commercial  natur*\  Movies,  avera[;ing  four  in 
number  per  week,  and  the  periodic  drama  mini- 
series  add  up  to  14.7%,  while  musical  shows,  game 
shows  and  other  light  entertainment  are  an 
addtional  3.0%.  While  sports  programmes  are 
surprisingly  low  for  a  sports-loving  country  at  3.8%, 
they  are  a  regular  and  extended  feature  in  news 
programmes. 

By  contrast,  programmes  of  a  non-entertainment 
character  occupy  a  much  smaller  proportion  of 
programming.  News  and  news  magazine-style 
programmes  head  the  list  at  14.0%,  but  are 
generally  not  of  an  indepth  or  investigative  nature. 
Educational  and  documentary  programmes 
amount  to  only  2.5*7f  of  total  programming,  or  an 
average  of  1.5  hours  per  week,  a  quite  different 
scenario  to  that  proposed  by  the  policy-makers. 

With  ilie  possible  exception  of  two  programmes, 
EMTV  has  not  addressed  the  educational  needs  of 
PNG.  The  first  is  Tingim  licit',  a  public  health 
programme  produced  by  a  government 
department,  and  aired  at  a  late  hour  such  as 
IhOOpm  when  it  is  watched  by  about  28%  of  the 


potential  audience  (Taylor,  1990).  The  other  was 
'Yumi',  billed  as  PNG's  first  locally-produced 
drama  though  not  produced  by  EMTv^  itself  but  by 
the  local  Lutheran  church.  It  dealt  with  social 
issues  with  a  moral  undertone  and  was  aired  at 
prime-time,  though  it  was  on  for  only  a  limited 
season. 

Religious    programming   constitutes   1.0%  of 
programming,  and  that  only  because  a  Billy 
Graham  crusade  elsewhere  was  being  shown  live 
in  November  during  one  of  the  weeks  researched. 
This  is  a  particularly  significant  anomaly  in  PNG 
where  over  95%  of  the  population  would  consider 
themselves    Christian    and    the  constitution 
proclaims  the  nation  to  be  a  Christian  one.    In  a 
specific  section  on  religion,  the  1987  commission 
recommended  that  the  broadcasting  tribunal  give 
adequate  emphasis  to  religious  programming.  But 
in  1990-91,  religious  broadcasting  was  confined  to  a 
3-minute  epilogue  at  closing  time  each  night, 
which  failed  to  register  in  the  research  count.  In  its 
defence,  the  management  of  EMTV  claim  to  have 
offered  air-time  gratis,  but  that  the  churches  have 
been  reluctant  to  undertake  their  own  production 
(Taylor,  1990). 

5.3  Programming  by  country-of-origin 

As  might  be  expected  of  most  countries,  especially  a 
developing  and  English-speaking  one,  the  USA 
heads  the  list  as  the  source  of  over  half  of  all 
programmes  (Table  2).  Almost  all  of  the 
crime/western  programmes,  and  movies/drama 
mini-series,  as  well  as  the  majority  of  children's 
programmes /cartoons  and  soap  operas /sitcoms  are 
of  US  origin.  They  are  often  of  at  least  a  decade's 
vintage  and  thus  of  quite  minimal  cost.  The 
domination  by  US-exported  programes  of 
programming  worldwide  is  well  documented  and 
analysed  (Hoskins  and  Mirus,  1988;  Mattelart,  1983). 

Australia,  as  PNG's  nearest  developed-nation 
neighbour,  former  colonial  ruler  and  country  of 
permanent  residence  of  most  broadcast  executives 
and  expatriate  viewers,  features  quite  naturally  as 
the  runner-up.  But  at  25.0%  it  adds  up  to  less  than 
half  of  the  US  share.  Britain  is  an  even  more 
distant  third  at  3.2%.  The  classification 
'international'  refers  to  programmes  which  are  a 
montage  of  clips  from  various  countries  including 
the  US,  Autralia  and  Britain,  and/or  from 
countries  other  than  those  in  the  categories  above. 
It  amounts  to  only  2.6%,  the  smallest  proportion, 
and  it  should  be  noted  that  it  docs  not  include 
programming  from  any  other  developing,  non- 
western  country.  Although  there  is  a  growing 
cultural  industry  in  Latin  America  which  is 
exporting  programming  to  other  Spanish-speaking 
regions  (Sinclair,  1991),  no  equivalent  trend  is 
evident  among  English-speaking  countries. 
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TABLE  1 :  EMTV  PROGRAMMING  BY  PROGRAM  CATEGORY,  1990/91 


Program  category 

Aun 

Jsn 

reo 

Av6«  hfs 

SitCom/Soau 

1 1  n 

i  A  c: 
1  ^  .o 

■1/1  n 
1  4.U 

1  4.U 

13.1 

Crime/Western 

14.0 

12.0 

13.0 

13.5 

14.0 

9.5] 

^  12.7 

Children/Cartoons 

12.5 

13.5 

12.0 

8.5 

11.0 

11 -Oj 

1  1  .4 

Movie,Drama,etc 

8.5 

11.0 

9.0 

6.5 

7.5 

11. 0 

8.9 

News/Magazine 

7.0 

4.0 

10.0 

6.5 

10.0 

13.5 

8. "5 

Soorts 

3.0 

4.0 

3.5 

0.5 

0.5 

2.5 

2.3 

Gamesho;vs/Mu?;ic 

1.5 

2.0 

2.0 

2.0 

1.0 

_.  2.5 

[_.. ..  t...a 

Documentarv/Educ 

2.0 

2.0 

l.p 

1.0 

1.5 

1.5 

1  .5 

Reliaion 

0.0 

0.0 

0.0 

3.5 

0.0 

0.0 

0.6 

Totals 

59.5 

59.5 

64.5 

56.5 

59.5 

65.5 

60.8 

o 

CO 


TABLE  2:  EMTV  PROGRAMMING  BY  COUNTRY-OF-ORIGIN,  1990/91 

Country  of  origin 

Aug 

Sep 

Oct 

Nov 

Jan 

Feb 

Ava.  hrs 
per  week 

\JSA 

39.0 

35.5 

30.0 

33.0 

30.5 

29.5 

32.8 

Australia 

7.5 

9.0 

24.5 

13.5 

14.5 

21.0 

15.0 

Britain 

2.5 

3.5 

2.0 

0.0 

3.5 

1 .9 

International 

1.0 

2.0 

0.0 

2.5 

1.0 

3.0 

1  .8 

Papua  New  Guinea 

9.5 

9.5 

3.0 

7.5 

10.0 

12.0 

9.4 

Totals 

59.5 

59.5 

64.5 

56.5 

59.5 

G5.5 

80.8 

ERIC 
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Ostensibly,  programmes  of  PNG  origin  are  a 
significant  proportion  at  15.5%  for  a  developing 
country.  However,  the  figures  are  deceptive  on  2 
counts.  Firstly,  although  programmes  such  as 
news,  sports,  children  and  music  are  produced 
locally,  they  are  collations  of  both  local  and  foreign 
material,  the  latter  usually  far  excei:ding  the  former 
which  may  be  simply  the  use  of  local  anchor 
persons.  Secondly,  many  programmes  of  local 
origin  are  repeated  frequently  unlike  those  of 
foreign  origin,  thus  misrepresenting  its  propcrcion 
of  total  programming  (Stewart,  1991). 

5.4  Social  impact 

The  1987  commission  raised  concerns  about  the 
erosion  of  PNG's  rich  cultural  traditions  by 
unregulated  television  broadcasting.  No  formal 
research  on  its  social  impact  has  been  carried  out. 
However,  research  on  viewership  conducted  for 
EMTV  in  1989  indicates  that  approximately  60%  of 
homes  having  television  have  it  on  between 
7:00pm  and  10pm,  with  approximately  40%  in  the  2 
hours  preceeding  and  1  hour  following  this 
extended  prime-time  (Taylor,  1990).  Given  the 
high  proportion  of  foreign,  particularly  U.S., 
programming  depicting  western  lifestyles  (movies, 
sitcoms  and  soap  operas)  and  violence  (crime, 
westerns)  all  of  which  enjoy  viewership  rates  in 
the  high  60%  bracket,  one  might  reasonably  infer 
that  there  is  some  significant  effect.  One  of  the 
difficulties  of  social  impact  research  in  separating 
the  effect  of  television  from  that  of  other  economic 
development.  It  would  be  reasonable  to  suggest 
that  television  is  at  least  a  partial  cause  of  PNG's 
social  problems  such  as  the  decline  of  traditional 
social  control  mechanisms,  urban  drift  and 
consequent  unemployment,  and  crime. 

A  special  concern  of  the  1987  commission  was  of 
the  amount  of  violence  then  on  the  illegal  cable 
systems  and  pre-recorded  videotapes,  and 
anticipated  to  be  on  broadcast  television.  While 
acknowledging  that  depiction  of  violence  may  have 
a  legitimate  place  in  dramatic  productions,  the 
commission  was  persuaded  of  the  New  Zealand 
Royal  Commission  on  Broadcasting  findings  of 
community  perception  of  a  link  between  television 
portrayal  of  violence  and  the  incidence  of  violence 
in  society,  despite  the  equivocal  findings  of  formal 
social  research  (Kalo,  1987). 

Anecdoctal  evidence  from  both  expatriates  and 
nationals,  as  well  as  content  analysis  of  newspapers 
indicates  a  significant  rise  of  the  incidence  of  crime 
from  the  mid-1980s,  coinciding  approximately  with 

the  introduction  of  private  cable  systems. 
Managements  of  the  two  television  stations 
counter  that  impression  by  stating  that  television 
has  actually  reduced  the  incidence  of  crime  bv 
keeping  people  off  the  streets  at  night  (Stewart, 
1991).    One  senior  executive  suggested  to  this 


author  that  Papua  New  Guineans  have  a 
predilection  for  'action'  programmes,  but  are  able 
to  discern  make-believe  and  exagerration  in  violent 
programmes.  In  the  light  of  increasing  criticism  of 
its  violent  programmes  in  a  society  in  which  there 
has  been  a  tradition  of  violent  confrontation 
between  tribes,  the  commercial  stations  appear 
determined  to  defend  their  highest-rating  and 
profitable  programmes. 


6.  ALTERNATIVE  MODELS 

Papua  New  Guinea  is  a  relative  latecomer  to 
television  broadcasting  and  might  have  benefitted 
from  the  experience  of  other  developing  countries, 
especially  those  of  the  Asia-Pacific  region.  This 
section  seeks  to  survey  the  historical  development 
of  television  broadcasting  in  a  select  group  of 
countries  which  may  have  relevance  to  PNG. 

6.1  American  Samoa 

Television  was  introduced  in  American  Samoa  in 
1964,  the  first  of  the  Pacific  islands  to  have  the 
service  for  the  ambitious  purpose  of  upgrading 
school-level  education  to  the  standard  of  the  U.S. 
Conflicts  between  state  governors  and  the 
educational  broadcasters  over  the  next  decade 
resulted  in  the  dramatic  scaling  down  of  the 
project. 

A  secondary  agenda  was  the  provision  of 
information  on  health,  agriculture,  news  and 
children's  entertainment  through  broadcasting  to 
homes  after  school  hours.  Conceived  initially  as  a 
government  funded  station  it  initially  broadcast 
primarily  PBS  programmes,  then  began  purchasing 
programmes  from  US  commercial  networks 
(complete  with  US  advertising)  and  grew  to  6 
channels  before  being  cut  back  to  3.  In  1978-79, 
only  14  hours  of  programming  per  week  were  of 
local  origin  compared  with  174  hours  imported 
(Schramm  el  a\,  1981).  With  the  decline  of 
educational  television,  entertainment  came  to 
predominate  American  Samoa  television. 

In  1977  a  study  conducted  5  years  earlier  on  cultural 
values  was  replicated  and  it  found  that  American 
Samoa  teenagers  had  become  more  westernised  in 
that  period.  They  were  also  found  to  be  more 
westernised  than  Western  Samoan  teenagers 
researched  concurrently  in  1977,  who  had 
experienced  a  much  lower  exposure  to  television. 
A  similar  result  would  probably  be  obtained  if  the 
research  were  to  be  conducted  in  PNG  periodically 
since  the  introduction  of  television.  Quite  simplv, 
the  American  Samoan  experience  is  one  that  the 
PNG  policy-makers  may  not  have  wished  to 
emulate,  but  ave  done  so  by  policy  default.  In 
contrast  to  American  Samoa,  television  in  PNG 
began  as  a  commercial  operation  with  only  a  token 
committment  to  educational  objectives.  This 
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ought  to  have  signalled  the  policy-makers  that 
their  educational  objectives  were  even  less  likely  to 
be  fulfilled  than  American  Samoa's. 

6.2  Indonesia 

In  1976  government-sponsored  satellite  television 
v^as  introduced  in  Indonesia  in  a  controlled  fashion 
to  support  its  developmental  goals  in  education, 
health,  agriculture  and  family  planning  among 
others.  Despite  the  fact  that  most  programming 
was  local  and  was  largely  informational  in  nature, 
Chu  et  al  (1991)  report  that  television  viewing  was 
popular.  Television  appeared  to  have  had 
significant  effects  in  promoting  the  consumption  of 
advertised  goods,  adoption  of  new  agricultural 
methods,  use  of  health  services,  practice  of  family 
planning  and  learning  of  the  national  language. 

Introduction  of  satellite  television  in  Indonesia  was 
closely  associated  with  the  implementation  of 
numerous  development  projects,  and  it  is  therefore 
not  clear  what  the  effects  of  television  are 
independent  of  other  stimuli.  While  PNG  policy- 
makers have  stated  the  need  for  television  to 
support  national  development  objectives,  no 
economic  blue-print  of  how  this  might  be 
accomplished  was  produced.  Though  it  is  of  an 
immensely  larger  size  and  better  resourced, 
Indonesia's  approach  to  the  provision  of  television 
across  its  widely  spread  island  provinces  may  be 
instructive  to  Pacific  island  nations  collectively. 

6.3  Chile 

Although  it  may  seem  an  unusual  choice  of  a 
model,  Chile  is  a  developing  country  on  the  Pacific 
Rim  and  brings  a  unique  perspective  with  a  Latin 
American  flavour.  Historically,  television  stations 
in  the  country  have  had  an  association  with 
universities  because  of  early  trials  of  the 
technology.  Through  legislation,  stations 
continued  to  be  neither  commercially  or 
government  controlled,  had  a  mandate  to  offer 
varied  programming  including  both  education  and 
entertainment,  and  were  free  to  compete  with  one 
another.  Regulation  of  broadcasting  was  by  a  5-tier 
system  in  which  the  government,  universities,  the 
church  and  television  industry  were  represented. 
The  Pinochet  regime  trimmed  down  these 
representatives  bodies,  filled  them  with  political 
appointments  and  paved  the  way,  not  for 
government  propaganda  so  much  as  unfettered 
commercialism:  entertainment  programming 
increased  while  informational  programming 
decreased  (Fuenzalida,  1988). 

Universities  and  schools  in  PNG  have  long  been 
considered  by  the  various  commissions  of  inquiry 
to  be  likely  major  players  in  the  provision  and  use 
of  educational  broadcasting,  though  not  of  general 
programming.  Though  one  of  the  two  universities 


has  journalism  and  drama  schools  and  the  other 
engineering  departments,  neither  have  shown 
strong  interest  in  developing  an  alternative  to 
commercial  broadcasting,  nor  has  the  government 
been  encouraging  with  financial  grants.  The  other 
lesson  from  Chile  would  be  that  governments  with 
an  interventionist  broadcasting  policy  will  not 
necessarily  promote  informational  progiamming. 
They  may  collude  with  commercial  broadcasters  to 
promote  programming  which  merely  entertains  as 
a  means  of  discouraging  political  fervour.  The 
optimal  solution  is  that  of  a  plural  and 
independent  tribunal  overseeing  the  regulation  of 
all  television  broadcasting. 

7.  CONCLUSION 

This  paper  has  chronicled  the  introduction  of 
television  into  a  developing  nation  in  the  Pacific. 
More  specifically,  the  PNG  experience  illustrates 
the  divergent  agendas  of  multinational  providers 
of  commercial  television  and  government  policy- 
makers on  broadcasting,  and  the  dominance  of  the 
former  when  the  latter  are  unprepared  or  lacking 
the  political  will,  despite  numerous  commissions 
of  inquiry  or  consultations,  as  often  is  the  case  with 
smaller  developing  countries.  The  paper  has  also 
looked  at  some  other  models  of  television 
broadcasting  which  have  attained  a  more  equitable 
balance,  even  a  convergence,  between  commercial 
and  national  agendas. 

Developing  countries  face  a  dilemma  in 
introducing  TV  broadcasting.  The  cost  of  providing 
publicly-funded  TV  broadcasting  to  their  citizens  is 
prohibitive.  Also,  the  local  expertise  is  lacking  and 
locally  produced  programmes  do  not  draw  the 
viewerhip  needed  to  attract  advertising  revenue. 
Yet  if  governments  allow  commercial  stations  to 
operate  they  lose  control  over  programming. 
Commercial  TV  stations  lobby  against  governniLMit 
regulation  of  programming  arguing  that  it  would 
affect  their  profitability  and  continued  operation. 
Though  often  this  is  done  indirectly  by  presenting 
themselves  as  defenders  of  the  freedom  of 
expression  and  information. 

UNESCO  addressed  these  issues  in  its  MacBrido 
Commission  (1980)  report  which  recommondt'd 
that  developing  countries  establish  and  develop 
their  own  broadcast  systems,  including  training  and 
production  facilities.  It  added  that  national 
production  of  broadcast  materials  is  crucial  to 
reducing  over-dependency  on  external  sources. 
Since  many  developing  countries  are  not  in  a 
position  financially  to  do  so,  an  effective 
par  tnsr  ship  with  multinational  commercial 
broadcasters  may  be  the  solution  for  achieving 
financially  viability  and  development  goals. 
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The  extent  to  v/hich  governments  can  regulate  is 
being  further  eroded  by  the  advent  of  new 
technologies,  particularly  satellite  and  cable 
systems,  which  permit  transborder  broadcasting 

with  impunity.  Quite  evidently,  the  political-legal 
structures  of  developing  nation-states  do  lag  behind 
the  technological  prowess  and  economic  power  of 
multinational  broadcasters.  Perhaps  a  better 
balance  in  negotiations  and  collaboration  between 
commercial  broadcasters  and  governments  could  be 
achieved  through  smaller  nations,  such  as  the 
Pacific  islands,  grouping  to  formulate  regional 
television  broadcasting  policies. 
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1 .  ABSTRACT 


The  Maitland  Commission  in  1984  formulated  recommendations  for  the  development  of 
global  telecommunications,   including  multi-lateral  initiatives.     This  paper 
reviews  progress  since  the  Commission's  report  and  contrasts  some  of  the  planning 
assumptions  for  telecommunications  services  in  developed  countries  against  those 
more  appropriate  in  developing  nations. 


Eight  years  have  now  passed  since  the 
release  of  the  Report  of  the  Independent 
Commission  for  World  Wide 
Telecommunications    Development,  and  this 
Conference  seems  an  ideal  opportunity  to 
take  stock  of  what  has  been  achieved,  and 
what  experience  has  taught  us,  in  the 
course  of  those  eight  years. 

The  issues  that  Sir  Donald  Maitland  and  his 
distinguished  Commission  raised  in  "The 
Missing  Link"  are  not  only  still  relevant 
in  1992,  but  perhaps  even  more  urgent  and 
pressing  than  they  were  then. 

Th2  Maitland  Report  forms  the  context  - 
rather  than  the  agenda  -  of  my  contribution 
to  thj<=  forum.    What  I  would  like  to  do  is 
to  fo.v   .»w  some  of  the  Commission's  lines  of 
thought,  and  avenues  of  inquiry,  to  pose 
some  questions  about  the  role  of  global 
telecommunications  in  the  world  today. 

That  path  will  require  some  questioning, 
not  only  of  the  specific  recommendations 
made  by  Sir  Donald  and  his  fellow 
Commissioners,  but  of  a  couple  of  the 
assiimptions  that  underlie  "The  Missing 
Link" . 

Eight  years'  hindsight  may  show  that 
telecommunications  has  developed  just  as 
quickly  under  a  regime  of  laissez  faire  and 
market  influences  as  it  might  have  under 
the  multilateral  overlay  proposed  by  the 
Maitland  Commission. 

I  will  also  argue  that  the  uneven 
distribution  of  telephones  around  the  world 
may  not  create  quite  so  glaring  a  disparity 
as  the  simple  ratio  of  telephones  to 
populations  seems  to  indicate,   if  the 
differences  in  social  organisation  that 
exist  in  different  parts  of  the  world  is 
factored  into  the  statistics. 

My  third  theme  is  really  a  corollary  of  the 
last.     Even  in  countries  with  a  high 
telephone  penetration  rate,  there  may  not 
be  even  distribution  of  services.     It  may 
also  be  argued  that  the  current  trend 
towards  competitive  service  provision  in 
mature  markets,  such  as  has  recently  been 
legislated  in  Australia,  can  potentially 
create  new  disparities  in  access  to 
services . 


Finally  -  and  here  I  depart  from  the 
Maitland  agenda  -  it  seems  to  me  that  the 
evolution  of  technology  has  created  the 
potential  for  solutions  that  could 
effectively  jump  the  gap  between  the 
information-rich  and  information-poor. 
Certain  advanced  applications  now  being 
trialed,  in  Australia  and  elsewhere,  may 
make  the  notion  of  telephones  per  person  an 
obsolete  means  of  measuring  access  to 
telecommunications . 

At  the  same  time,  solutions  that  have  been 
developed  for  the  high  end  of  the  business 
market  in  mature  networks  may  create  short- 
cuts that  can  be  adapted  to  provide  lower- 
cost  solutions  in  places  where  access  is 
currently  very  limited. 

My  illustrations  for  these  arguments  will 
come,  naturally  enough,   from  certain 
experiences  that  Telecom  Australia  and  OTC, 
respectively  Australia's  traditional 
domestic  and  international  carriers,  have 
been  through,  notably  in  providing 
telecommunications  to  rural  and  remote 
Australia,  and  to  Indo-China  and  the 
Pacific  Islands. 

Several  years  ago,  a  senior 
telecommunications  official  from  a 
developing  nation  visited  Australia.  We 
presented  him  with  an  overview  of 
Australia's  telecommunications  regime,  and 
enjoyed  a  mutually  profitable  discussion  of 
the  differences  between  our  two  countries* 
systems . 

We  inquired  of  him  when  he  thought  his 
country  would  reach  the  stage  of  having  a 
telephone  in  every  household.     His  response 
was  instructive.    Why,"  he  asked,  "would 
every  household  want  a  telephone?    One  in 
every  village,  maybe." 

That  answer  made  us  realise  how  blinkered 
our  view  was.     Most  industrialised  nations 
are  characterised  by  a  highly  mobile 
populations,  with  families  and  interest 
groups  often  separated  from  each  other  by 
considerable  distances,  either  permanently 
or  for  frequent  short  intervals.  Our 
markets  tend  to  be  centralised,  and 
business  operates  across  a  wide  range  of 
sites,  both  domestic  and  offshore. 


Both  of  these  features  have  driven  our  need 
for  individual  rather  than  collective 
communications,  and  they  are  still  driving 
the  way  technologies  are  developing.  PCN 
technology  will  take  this  tendency  to  its 
logical  end. 

But  in  a  nation  whose  population  is  still 
overwhelmingly  rural,  where  generations 
have  remained  and  still  remain  within  the 
same  relatively  small  geographic  area, 
where  local,  decentralised  markets  carry 
the  bulk  of  commerce,  the  idea  of 
individual  telephone  access  is  a  nonsense. 

To  put  it  another  way,  the  fashionable  idea 
of  "appropriate  technologies"  should  not 
just  refer  to  the  technical  nature  of  the 
network  infrastructure,  but  -  more 
importantly  -  to  the  social  and  economic 
needs  that  the  network  will  be  required  to 
support  which  are  more  various  than  many  of 
us  in  the  information -dependent  countries 
are  often  prepared  to  recognise. 

In  Australia  -  which  is  at  once  one  of  the 
most  urbanised  co\intries  in  the  world,  and 
at  the  same  time  characterised  by  a  vast 
and  sparsely  populated  land  mass,  with 
widely  divergent  climates  and  terrains  - 
the  challenge  of  providing  universal 
telecommxinications  services  has  recently 
been  met . 

Telecom's  Australia's  Rural  and  Remote  Area 
Programme  (RRAP)  began  in  1984,  with  three 
objectives:     (1)  to  convert  the  last  26,000 
manual  services  in  Australia  to  automatic; 
(2)  to  replace  over  10,000  privately 
erected  lines  with  Telecom  provided  and 
maintained  automatic  services;  and  (3)  to 
provide  7,700  new  services  in  areas  not 
previously  serviced. 

In  June  1992,  the  RRAP  was  successfully 
finalised,  at  a  cost  in  1989/90  of  $AUD530M 
-  an  average  cost  per  service  of  $12,000. 
In  the  most  remote  areas,  the  average 
installation  cost  was  $28,000.     A  mix  of 
technologies  was  employed,  including 
certain  solutions  developed  specifically  to 
meet  special  circumstances:     our  Digital 
Radio  Concentrator  System  and  solar-powered 
payphones,  for  instance. 

Vie  are  proud  of  this  achievement.     But  it 
must  be  admitted  that  Australia  has 
achieved  universal  service  for  its  people  - 
95%  in  the  centres  of  population,   93%  in 
remote  areas  -  at  a  very  high  capital  cost, 
which  can  never  be  redeemed  in  profits  from 
the  traffic  generated,     it  is  a  relatively 
rich  nation's  solution  to  the  need  to 
communicate . 


Just  as  the  RRAP  was  drawing  to  a 
conclusion,  competition  began  on  the 
Australian  network.    A  second  carrier, 
Optus  Commimications,  was  licensed  to 
compete  against  Telecom  and  OTC  in  all 
carriage  markets,  domestic,  international 
and  mobile.     (A  third  mobile  licence  is  to 
be  issued  in  1993;  the  network  will  become 
openly  coit^etitive  in  1997,  according  to 
the  current  legislation.) 

Competition  has  been  introduced  in  such  a 
way  as  to  speed  the  market  penetration  of 
the  new  entrant,  which  has  full  access  to 
the  established  network  at  a  very 
favourable  interconnect  rate. 

While  Optus  will  share  the  cost  of  our 
Universal  Service  Obligations  -  the  duty  to 
provide  the  Standard  Telephone  Service, 
including  Payphones,  to  all  Australians  - 
on  a  pro  rate  basis,  it  is  under  no 
compulsion  to  provide  competitive  services 
in  low  margin  areas  of  the  business. 

Our  competitor  will  build  its  revenue 
stream  in  the  heavy  traffic,  high  margin 
traffic  routes,  as  any  rational  commercial 
operator  would  do.    But  the  effect  will  be 
limited  competition  with  possible  discounts 
being  offered  between  major  population 
centres  and  internationally,  while  local 
services  and  rural  customers  will  miss  out. 

Some  degree  of  inequality  is  therefore 
inevitable  -  just  as  the  whole  population 
has  achieved  equitable  access  to  the 
standard  service.     This  sketch  does  not 
apply  exclusively  in  Australia,  of  course. 
It  is  becoming  increasingly  characteristic 
of  mature  markets  around  the  world  -  yet  it 
is  a  disparity  entirely  masked  by  the 
yardstick  of  telephones  per  head  of 
population. 

I  have  gone  into  this  situation  in  some 
detail  because  it  seems  to  me  to  provide  an 
analogy  to  the  way  telecommunications 
services  are  being  introduced  in  developing 
nations.     Access  is  following  business  - 
and  that  means  it  is  gravitating  to  the 
cities,  and  it  may  be  contributing  to  the 
urban  drift  that  appears  to  be  accelerating 
in  places  like  Mexico  City,  Calcutta  and 
Rio  de  Janeiro. 

Ironically,  the  creation  of  these  mega- 
cities  is  occurring  at  the  same  time  as  the 
possibilities  of  telecommunications-based 
decentralisation  are  beginning  to  be 
realised  in  countries  like  Australia. 

Tele-cottages  and  tele-working  from  home 
are  just  beginning  to  emerge  as  real 
possibilities  for  us,  as  the  disadvantages 
of  commuting  are  being  realised  by  workers, 
and  the  high  cost  of  central  city  offices 
is  affecting  the  business  sector,  in  the 
wake  of  a  severe  recession  in  Australia. 
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Yet,  as  often  happens  in  a  world  where  (as 
I  think  it  was  Voltaire  who  said)  "systems 
offend  reason",  solutions  are  being 
developed  in  and  for  places  where  the 
problems  they  address  are  least  pressing, 
while  commercial  considerations  increase 
the  tendency  towards  urban  agglomeration  in 
developing  nations. 

These  ironies  suggest  a  possible  solution  - 
or  rather  a  range  of  solutions,  based  on 
the  specific  and  particular  needs  of 
countries  or  regions,   looking  for  the 
multiplier  effect  of  commimications 
infrastructure  on  their  economies. 

My  main  point  of  divergence  from  the 
Maitland  Commission's  approach  lies  here. 
The  flexibility  needed  to  solve  for  the 
wide  range  of  different  needs  and 
priorities  in  different  countries  and 
regions  is  virtually  impossible  to  solve  on 
a  multi-lateral  basis. 

Bi- lateral  solutions  developed  between 
neighbours  at  unequal  levels  of 
telecommunications  sophistication  can 
generate  results  more  quickly,  more 
sensitively  and  more  appropriately.  To 
strive  for  a  global  solution,  especially  in 
a  world  where  trade  competition  is  becoming 
so  intense,  risks  achieving  nothing,  albeit 
in  a  very  high-minded  and  well  intent ioned 
manner . 

PACT  is  a  thin-route  regional  niche  service 
developed  by  OTC  Australia  in  consultation 
with  the  member  countries  of  the  South 
Pacific  Forum  to  complement  the  local 
networks  of  member  countries,  with  a  demand 
assigned  multiple  access  satellite  link 
operated  from  our  Sydney  earth  station. 

PACT  is  small  -  currently  less  than  1/4  of 
a  transponder  -  and  ideal  both  for  domestic 
communications  between  isolated  island 
communities  and  for  international  calls 
between  Forum  Island  Countries, 

Eleven  nations  are  now  PACT  signatories, 
though  the  Solomon  Islands,  Fiji  and  Papua 
New  Guinea  are  still  awaiting  equipment 
installation,  which  should  be  in  service  in 
March  1993.     The  central  idea  behind  PACT'S 
design  -  the  small  earth  station/village 
telephone  -  is  yet  to  be  realised,  but 
several  exciting  applications  are  already 
emerging  from  the  teciinology. 

The  emianced  services  already  developed  for 
PACT  include  Demand  Data  Services  to  allow 
banking,  airline  bookings  and  credit  card 
validation  at  a  cost  60%  lower  than  a 
conventional  system.     The  service  is  under 
active  consideration  for  monitoring 
commercial  fishing  in  the  region,  for 
ground  to  air  use  in  aviation,  for  air 
traffic  control  and  for  the  University  of 
the  South  Pacific  as  a  low  cost  satellite 
teaching  network. 


we  nave  leamt  a  great  aeai  trom  tne 
process  of  establishing  PACT  successfully. 
One  key  is  consultation,  with  Government  as 
well  as  local  carriers:  a  second  crucial 
issue  is  pricing  (we  have  recently 
negotiated  a  rebalanced  and  much  more 
attractive  domestic/international  pricing 
regime) ;  and  the  third  is  the  need  to 
create  applications  which  overlay  the 
existing  systems,  and  enhance  rather  than 
duplicate  what  is  currently  available. 

The  situation  in  Indo-China  -  another  area 
where  OTC  Australia  has  concentrated  its 
attention  -  was  and  is  quite  different. 
Telecommunications  infrastructure  has  been 
virtually  non-existent.    Tourism,  which 
leads  to  a  net  inflow  of  hard  currency  from 
outside  for  local  carriers,  has  been 
restricted  to  very  small  r.umbers  of  the 
intrepid  traveller  type. 

The  political  history  of  the  region  has  not 
encouraged  the  inflow  of  foreign  capital 
for  development,  and  the  reconstruction  of 
social  and  economic  life  has  been  slow  and 
painful . 

So  far,  OTC  Australia  has  built  one 
International  Telecommunications  Centre  in 
Ho  Chi  Minh  City  and  a  second  in  Hanoi, 
under  a  ten  year  contract  to  assist  in  the 
development  and  management  cf  Vietnam's 
international  network.     The  same  contract 
provides  for  exactly  what  the  Maitland 
Commission  recommended  -  a  substantial 
programme  of  technical  and  managerial 
training  to  create  a  strong  indigenous  base 
for  longer  term  development. 

OTC  has  also  provided  Cambodia's  first  IDI^ 
service,  through  INTELSAT,  and  has  signed  a 
five  year  agreement  to  provide 
international  telecommunications  for  the 
Laos  People's  Republic,   increasing  the 
number  of  international  circuits  to 
Vientiane  from  8  to  30,  and  reconfiguring 
the  telephone  exchange  for  IDD. 

OTC's  aims  and  intentions  in  Indo-China 
very  closely  follow  what  you  might  call  the 
"Maitland  line":     to  facilitate  the  grow^h 
of  each  nation's  social  and  commercial 
links  with  the  world,  to  serve  commercial, 
diplomatic  and  administrative  needs,  and  to 
provide  a  mechanism  for  outside  investment 
in  the  region. 

These  examples  are  not  designed  to  paint  us 
either  as  brilliant  operators  or  as 
generous,  caring  benefactors.     My  point  is 
that  we  have  followed  the  prescription 
recommended  in  "The  Missing  Link*',  but  on  a 
bilateral  basis,  rather  than  under  some 
global  umbrella  or  system.     It  seems  to  be 
working,  and  it  seems  to  hold  out  real 
potential  for  the  future. 
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Sir  Donald  Maitland  and  his  fellow 
Commissioners  handed  all  of  us  a  political 
hot  potato  in  1984.     In  terms  of  the 
recommendations  made  in  that  Report,  we 
have  probably  failed,  as  a  group,  to  grasp 
the  opportunities  or  to  meet  the 
obligations  identified  there. 

However,  the  results  that  the  Maitland 
Commission  envisaged  might  be  achieved 
nevertheless. 


TECHNOLOGY  TRANSFER 
IN  THE  ASIA  PACinC  REGION 
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Bandung,  Indonesia 


ABSTRACT 


The  goal  of  telecommunications  policy  in  developing  countries  in  the 
Asia-Pacific  region  seems  to  stimulate  economic  growth,  since  it  is  believed  that 
economic  growth  cannot  be  sustained  unless  the  economy's  supporting 
infrastructures  including  telecommunications  grows  at  a  greater  rate.  Beside 
increasing  the  telecommunication  facilities,  some  governments  in  the  Asia 
Pacific  Region  also  put  the  development  of  telecommunication  manufacturing 
industry  as  the  priority  in  developing  telecommunications  sector.  An  important 
issue  in  this  process  is  transfer  of  technoiogy.  Some  experiences  of  transfer  of 
technology  in  the  Asia  Pacific  region  such  as  Indonesia,  Korea  and  India 
especially  in  the  telephone  switching  industries  will  be  presented  briefly.  These 
experiences  show  that  transfer  of  technology  involves  many  challenges,  in 
human  resources  as  well  as  financial  matters. 


INTRODUCTION 

It  is  well  accepted  that  telecommuni- 
cations is  a  very  important  means  in  de- 
veloping the  economy.  Countries  in  the 
Asia  Pacific  region  -  particularly  developing 
countries  -  put  telecommunications  into 
priority  to  create  this  necessary  infrastruc- 
ture. 

The  steady  economic  growth  in  the 
Asia  Pacific  region  has  attracted  many  de- 
veloped countries  to  invest  in  the 
telecommunications  business  in  this  re- 
gion. As  a  result,  there  has  been  interac- 
tions, among  the  governments,  compa- 
nies and  other  constituencies.  And  one  of 
the  important  things  in  the  interactions  is 
technology  transfer. 

Transfer  of  technology  happens  in 
many  form?.  There  is  simple  forms  such  as 
seminar,  training,  documentation  etc. 
Another  form  is  the  physical  relocation  of 
production  system  to  local  production  facil- 
ities, as  techriolo^if  may  be  embodied  in  the 
form  of  capital  floods,  such  machinery, 
equipment,  and  physical  structuret^ 
(Dicken,  1988,  p.  361). 

But  the  most  effective  way  of  trans- 
ferring the  technology  is  undoubtedly  the 
execution  of  R&D  program.  This  program 
is  getting  its  popularity  worldwide  and  it  is 
known  as  the  globalization  of  R&D  activity. 
Mowovcr  it  has  boon  organized  mainly,  if 
not  merely  between  advanced  countries 
industries  for  the  sake  of  efficiency  and 
economy. 


Joint  R&D  program  should  be  en- 
couraged to  happen  also  between  devel- 
oped and  developing  countries  and  among 
the  developing  countries.  There  are  fortu- 
nately some  'success  stor)''  which  can  be  re- 
ferred such  as  software  development  indus- 
tries in  India  (for  varieties  of  software 
products)  and  New  Zealand  (for  NEAX 
NEC  digital  switching  software).  The  pre- 
requisite for  the  joint  R&D  program  to  suc- 
cessfully take  place  is  actually  R&D  man- 
agement capability  of  the  concerned  parties. 
R&D  management  is  a  unique  branch  of 
management  where  creativity,  intellectual 
activities,  and  great  funding  and  risks  arc 
the  main  elements. 


The  process  of  transfer  of  technology 
in  developing  countries  in  the  Asia-Pacific 
Region  becomes  a  concern  of  governments 
and  industries,  because  there  are  some  ex- 
pectations and  opportunities  to  be  gained 
from  this  high-tech  industry.  Generally, 
governments  support  local  industries  in 
some  ways  that  is  unique  to  each  country  in 
the  region. 


This  paper  presents  particularly 
Indonesian,  Korean,  and  Indian  experi- 
ences  in  telecommunication  technology 
transfer  as  samples  in  the  Asia  Pacific  re- 
gion. The  emphasis  will  be  on  the  search 
for  suitable  and  appropriate  technology 
transfer  specially  in  the  switching  system 
industry. 
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INDONESIA 


Equipment  Manufacturing 


It  is  rather  difficult  to  imagine,  how 
big  and  spread  is  Indonesia.  Indonesia  is  the 
largest  archipelago  country  in  the  world 
with  more  than  13,667  islands  extending  for 
some  3000  km  from  North-West  coast  of 
Sumatra  to  the  Papua  New  Guinea  border. 
If  the  Indonesian  map  is  superimposed 
with  that  of  USA,  it  will  stretch  from  the 
west  coast  to  the  east  coast  of  the  USA. 

Although  Indonesia  is  rich  with 
mineral  and  natural  resources,  the  devel- 
opment of  telecommunications  infrastruc- 
ture remains  very  low.  There  was  only  1.1 
phones  for  100  people,  which  Stephen 
McClelland  (1991)  said  comparable  to  a 
country  such  as  Bangladesh.  But  now 
Indonesia  is  trying  to  catch  up.  Indonesia, 
now  the  fourth  most  populous  country  in 
the  world,  through  its  government  policy 
plays  an  important  role  to  stimulate  the  lo- 
cal production  facilities  in  return  to  one  of 
the  biggest  telecommunications  market  in 
the  region. 

Based  on  the  average  growth  of  GDP 
by  5  %  and  the  expectation  on  telecommu- 
nications to  increase  the  GDP  by  1.5  per  cent 
to  1 .8  per  cent  and  net  foreign  exchange  by 
between  US  $525  million  to  US  $675  mil- 
lion (McClelland,  1991),  since  the  end  of 
1980s  the  face  of  telecommunications  has 
been  changed  dramatically.  Indonesia 
plans  to  add  some  2.1  millions  telephone 
lines  on  the  top  of  about  one  million  in  the 
fifth  5-year  plan  1989-1994.  The  govern- 
ment will  further  increase  this  number  fur- 
ther by  extra  5  million  subscriber  in  the 
sixth  5-year  plan  (1994-1998)  bringing  the 
number  of  3.7  phones  per  100  people. 

The  new  telecommunications  law, 
introduced  in  1989,  allows  private  sector 
participation  in  providing  basic  services  in 
cooperation  with  telecommunications  au- 
thority (PT.  Telkom).  Some  30  foreign 
companies  have  expressed  interest  last  year 
in  partnerships  with  PT.  Telkom  for  rev- 
enue si.^iing  arrangement.  In  this  scheme, 
the  private  sector  partner  having  invested 
in  telephone  network  is  entitled  to  70  %  of 
revenue  in  a  set  period  (approximately  7-9 
years)  and  after  that  the  facilities  will  be 
transferred  to  PT.  Telkom. 


The  Maitland  Report  recommended 
that  developing  countries  should  consider 
the  possibilities  of  local  or  regional  manu- 
facture. This  will  reduce  foreign  exchange 
problems  and  dependence  on  the  TNCs. 
Moreover,  beside  some  obvious  benefits 
such  as  job  opportunity  and  domestic  value 
added,  equipment  and  spare  parts  which 
are  no  longer  available  can  be  produced 
continuously. 

In  1984  INTI  (Indonesian 
Telecommunication  Industry),  a  state 
owned  telecommunications  industry  was 
av/arded  a  contract  to  produce  the  'fl?.gship' 
of  telecommunications  products  :  digital 
switching  system.  Under  the  licence  from 
Siemens  Germany,  the  Electronic  Digital 
Switching  System  (EWSD)  has  been  manu- 
factured from  the  initial  production  of 
11,000  line  units  in  1984  to  150,000  in  1988 
and  it  has  grown  to  400,000  line  units  last 
year.  In  1990,  AT&T  and  NEC  were  each 
awarded  for  350,000  lines. 

Indonesia's  aims  of  the  equipment 
manufacturing  capability  are: 

-  The  capability  to  operate  or  utilise  the  production 
machines/ facilities. 

-  The  capability  to  understand  the  design. 

-  The  capability  to  select  and  to  find  the  substitution 
components  through  multi-sourcing  program. 

-  The  capability  to  achieve  the  level  of  efficiency  in 
the  production. 

-  The  establishment  of  work  discipline,  corporate  cul- 
ture, and  standard  application. 

However  it  is  understood  that  to 
master  the  technolog}',  the  need  is  not  only 
to  know-how  (production  engineering)  but 
also  to  know  why  (basic  design,  research 
and  development)  .  Due  to  the  fact  that  rel- 
atively little  R&D  has  been  relocated  to  de- 
veloping countries,  strategies  for  technol- 
ogy transfer  must  be  developed. 

Telecommunications  Technology  Transfer 

Since  Prof  Dr.  BJ.  Habibie  has  been 
the  Minister  of  Research  and  Technology, 
the  task  of  technology  transfer  in  Indonesia 
is  better  structured  and  well  organized.  He 
was  formerly  a  vice  president  of  the 
Gennan  aircraft  company,  Mcsserschmitt 
Bolkow-BIoehm  (MBB)  in  Munich. 
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Dr.  Habibie,  also  chairman  of  the 
Agency  for  Assessment  and  Application  of 
Technology,  has  laid  down  the  principles  of 
technology  transfer.  His  philosophy  is  'to 
start  from  the  end  and  to  end  at  the  begin- 
ning'. In  other  words,  Indonesia  should  be 
capable  first  in  the  final  products  and  finish 
by  mastering  the  initial  components. 

The  process  of  technology  transfor- 
mation, which  becomes  a  standard  for  de- 
veloping 'strategic  industries'  in  Indonesia, 
has  four  stages: 

-Technolog>'  transfer  through  licence  production  ,i.e., 
the  use  of  existing  production  and  management  tech- 
nologies to  produce  goods  already  in  the  market; 

-  Technology  integration,  i.e.,  the  use  of  existing 
technologies  in  the  design  and  production  of  com- 
pletely new  products; 

-  technology  development,  i.e.,  the  further  develop- 
ment of  existing  technologies  and  investment  in  new 
technologies;  and 

-  large  scale  basic  research  to  support  the  first  three 
stages  and  to  defend  the  technological  superiority  al- 
ready attained 

A  popular  example  is  the  develop- 
ment of  the  IPTN  aircraft  company  in 
Bandung,  Java.  In  the  first  stage,  IPTN  had 
been  licensed  to  produce  commuter  aircraft 
C-212  Aviocar  from  Spain.  In  the  second 
stage,  IPTN  developed  together  with  CASA 
Spain  a  new  aircraft  for  35  passengers  called 
CN-235  (1984).  And  at  this  time,  in  the  third 
stage,  IPTN  is  working  on  its  own  airaaft,  a 
50-passenger  N-250. 

However  in  the  public  switching  in- 
dustry, it  is  almost  impossible  to  develop  a 
new  large  switching  system  and  compete  in 
the  world  market.  Muskens  (1988)  predicted 
that  each  manufacturer  should  have  at 
least  16  %  of  world  market  share  in  order  to 
exist,  because  of  high  Research  and 
Development  cost.  In  other  words,  if  the 
world  market  would  be  a  single  market, 
there  might  only  be  six  manufacturers  left. 

Therefore,  another  approach  to 
transfer  of  technology  should  be  worked 
out.  One  possible  answer  is  to  focus  the 

transfer  only  in  the  software  area.  With  this 
strategy,  INTI  for  example  with  its  own  ini- 
tiatives had  sent  20  engineers  to  Germany 
to  work  in  Siemens  environment  for 
around  two  years.  They  worked,  together 
with  Siemens  engineers  on  how  to  de- 
velop, integrate  and  maintain  the  PWSP 
software. 


It  was  realised,  from  the  first 
months,  that  EVVSD  software  is  very  exten- 
sive. EWSD,  as  a  telephone  exchange,  must 
operate  24  hours  without  attendance  and 
without  failure.  If  there  were  errors,  the 
system  must  be  capable  of  self  correction. 
Another  point  is  that  the  basic  EWSD  soft- 
ware is  completed.  The  variations  of  the 
software  are  only  in  the  national  projects 
(e.g.,  for  Indonesia,  Columbia,  Pakistan).  So, 
there  was  no  sense  in  concentrating  on 
studying  the  'core'  software  (operating  sys- 
tem, data-base,  etc.) 

Because  of  that  EWSD  software 
structure,  INTI  concluded  that  the  possible 
development  was  to  'adapt'  EW5C  periph- 
eral softw^are  and  'modify'  it  co  the  national 
telecommunications  env/ronment.  This 
type  of  development  is  often  called 
'Software  Adaptation.'  With  this  capabil- 
ity, in  the  future  INTI  will  be  responsible 
for  software  adaptation  for  Indonesia  (or 
even  in  the  Asia  Pacific  Region). 

Although  INTI  wants  to  develop  its 
softw^are  development  towards  the  higher 
level  of  R&D  laboratory  (i.e.,  to  develop  lo- 
cal products)  through  joint  or  independent 
development,  INTI  argues  thst  the  other 
possibility  for  the  telecommunications  in- 
dustry in  Indonesia  is  to  search  and  de- 
velop small-scale  products,  which  such 
large  TNCs  will  never  interested.  The  mar- 
ket for  this  product  is  also  very  encourag- 
ing. In  this  case  INTI  is  now  having  a  small 
public  exchange  up  to  1000  subscribers 
called  STDI-K  (Small  Digital  Telephone 
Exchange). 

The  development  of  STDI-K  begun 
in  1987  when  there  is  a  need  from  PT. 
Telkom  to  provide  rural  areas  of  Indonesia 
with  small  exchanges.  We  know  that  with 
the  scattered  and  vast  rural  areas,  the  big 
EWSD  is  not  so  effective  to  supply  lines 
under  1000.  Therefore  a  new  small  switch- 
ing system  is  necessary. 

STDI-K  was  jointly  developed  based 
on  the  EWSD  digital  concentrator,  by  in- 
stalling special  control  modules  which 
makes  this  concentrator  becomes  intelli- 
gent. To  control  the  exchange,  STDl-K  just 
needs  a  common  IBM  compatible  personal 
computer  STDI-K  does  also  not  require  air 
conditioning  facility  and  special  raised  floor 
as  large  exchanges.  All  of  these  reduce  de- 
velopment lime  needed  if  INTI  develops 
from  'scratch.'  A  trial  run  in  Kamal.  1988 
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(Madura  Island,  East  Java),  proved  to  be 
successful.  Now  STDI-K  is  'everywhere'  in 
Indonesia,  and  INTI  is  still  developing  by 
enhancing  the  capability  of  STDl-K  by 
adding  some  new  features,  such  as  OSS 
(Operator  Services  System). 


Transfer  of  Technology  in  Telecom 
Operating  Company 

People  do  not  talk  so  much  transfer 
of  technology  in  the  telecommunications 
service  providers.  Indeed,  as  users  o  f 
telecommunications  products  the  transfer 
of  technology  is  some  what  different.  In  FT. 
Telkom's  view,  transfer  of  technology 
should  not  be  focused  only  in  products  but 
also  operation,  set-up  and  business  ar- 
rangement. 

Therefore  at  least  three  types  of 
transfer  of  technology  are  possible  between: 

-  Supplier  -  Operator 
(equiprnent  technology) 

-  Overseas  operator  -  Local  operator 
(network  administration),  and 

-  Standardisation  bod>  -  Operator 
(techniques  and  philosopy) 

In  developing  countries,  focus  has  so 
far  been  directed  to  transfer  from  the 
equipment  supplier  to  the  operator.  Here, 
the  technology  transferred  has  everything 
to  do  with  the  product  but  very  minor  at- 
tention has  been  given  to  the  technology  as 
how  to  provide  the  service  by  utilizing  the 
product.  This  is  part  of  the  reason  why 
telecommunication  the  service  in  develop- 
ing countries  is  usually  substandard. 

To  improve  the  situations,  telecom 
operating  company  in  developing  countries 
should  seek  for  better  partnership  with  de- 
veloped operating  companies  and  therefore 
better  opportunity  in  transfer  of  technology. 
This  is  in  fact  a  two  way  interest  since  stan- 
dard quality  of  global  telecommunications 
service  will  improve  the  number  of  calls 
crossing  the  nations  borders.  The  technol- 
ogy which  is  transferred  is  different  than 
the  equipment  oriented  one,  it  is  more  to 
the  technology  of  service  provisioning. 
Technically  it  could  mean  the  networking 
sense  of  different  elements  (products)  and 
the  arrangement  as  how  to  operate  the 
network  and  interact  with  external  entities 
such  as  the  investors,  suppliers,  traders  and 
customers. 


Participation  of  telecom  operating 
companies  in  the  international  standard- 
ization activities  is  one  of  the  key  strategies 
to  be  always  up  to  date  with  the  growing 
technology,  the  concepts  and  the  technol- 
ogy behind.  From  the  experience,  this  kind 
of  technology  transfer  will  most  effectively 
occurs  when  operating  companies  are  ac- 
tively involved  in  standardization  meet- 
ings of  international  agencies. 

Teleconri  operating  company  in  de- 
veloping country  can  play  a  very  important 
role  in  directing  and  coordinating  the  local 
equipment  manufacturers  to  cooperate  and 
to  design  their  R&D  program  towards  a  na- 
tional long  term  R&D  achievement.  Korea 
is  a  good  case  to  refer  (see  the  Korea  sec- 
tion). As  the  user  of  products  resulted  from 

the  R&D  program  of  the  manufacturers, 
telecom  operating  company  has  a  very 
unique  and  potential  position  to  foster  the 
transfer  of  technology  to  happen  in  the 
country  from  overseas  donor  as  well  as  to 
organize  the  local  manufacturer  R&D  pro- 
gram to  focus  on  a  long  term  and  strategical 
goal. 

In  any  case  the  unsuccessful  transfer 
of  technology  to  the  developing  countries 
of)erating  company  may  result  in  an  unac- 
ceptable quality  of  the  telecommunication 
infrastructure  and  service  and  in  turn  this 
will  hamper  the  growth  of  it  in  terms  of  ca- 
pacity and  technology.  In  turn  this  will  af- 
fect the  opportunity  that  the  donor  country' 
should  have  to  contribute. 


KOREA 

Korea,  one  of  the  advanced  develop- 
ing countries  in  Asia,  is  already  successful 
in  developing  its  own  switching  industry, 
after  some  years  of  TNCs  presence.  Backed 
with  the  rapid  grov^th  of  economy  and  the 
massive  increasing  demands  of  telecom- 
munications service,  Korea  is  now  able  to 
produce  and  expori  various  indigenous  dig- 
ital switching  called  TDX  series  from  the 
range  of  10,000  to  100,000  subscribers. 

Prom  1985  until  1992,  there  are  al- 
ready 5,885,000  lines  have  been  supplied  to 
the  Korean  Telecommunications 
Authority.  There  has  been  export  too  to 
countries  such  as  Philippine  (1990,  6,150 
lines),  Nicaragua  (1991,  5,500  lines)  and  Iran 
(1991,  19,000  lines). 
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How  did  Korea  create  its  own  re- 
search, development  and  manufacturing  in 
the  switching  system  industry  ?  The  answer 
is  in  the  research  institute  called  liTRI 
(Electronics  &  Telecommunications 
Research  histitute).  ETRI  had  conducted  a 
basic  research  since  1978  and  in  1981,  a  labo- 
ratory' model  was  completed  and  put  into  a 

field  trial  in  a  rural  area  of  Korea,  The  re- 
sult is  a  production  model  TDX-1  with  the 
maximum  capacity  of  10,000  lines. 

It  can  be  said  that  ETRI  acts  as  an 
'architect*.  ETRI  set-up  the  system  architec- 
ture, hardware  devices,  and  software 
needed  for  call  processing,  maintenance, 
and  administration.  With  full  support  of 
the  government  through  the  funds  pro- 
vided by  Korean  Tdecom,  ETW  was  able  to 
transfer  the  know-how  to  four  local  manu- 
facturers i.e.  GoldStar  Information  and 
Communications,  DaeWoo  Telecommuni- 
cations, Oriental  Communications,  and 
SamSung  I-lectronics. 

Ihe  success  of  TDX-l  had  encour- 
aged Korea  to  continue  with  new  product 
in  1^87:  lOX-lO  (maximum  of  100,000 
lines).  Again  Korean  Telecom  and  FTRI 
play  a  major  role.  I  his  collaboration,  KT  a< 
a  project  coordinator  in  term  of  funds,  user 
requirement,  qua]ificatH)n  test/  Ctimmerci.il 
service  and  F  I  Rl  as  designer,  deveh^pment 
control  and  s\  stem  integration  <md  test 
pro\'ed  to  be  appropriate. 

lee  and  Bahk  of  TTRI  (1^88)  de- 
^iribes  some  transfers  of  dtu'uments 
(syslem  design,  functional  block  de->ign, 
unit  design  and  others)  and  supporting  s\  s- 
terns  for  design  and  production  to  the  k>cal 
manufacturers  (software  development  s^s- 
tem,  CM)  environment,  auttMnatir  test  en- 
vironment, dimensionmg  s\stem,  trcjtfic 
analysis  packages).  In  additiiMi  l  ee  s^td  that 
people  from  manufacturers  were  sent  to 
I  TKI  and  have  worked  together.  Ihi^ 
transh>r  of  leehnologC  shi>\\  s  the  true' 
c<impUUe  transfer  of  technolog\ . 

Manufacturers,  with  its  expertise  in 
priKiuctitM^  and  technology  development 
put  the  laboraton'  m<idel  into  mass  prc/duc- 
tion.  Specially  in  thisTPX-lO  development, 
the  role  of  universities  and  cUher  reseanli 
institutes  come  up  with  the  support  of  dc- 

velopment  environment,  future  directions 
and  basic  research. 


Hun  Lee  and  Hang  Gu  Bahk  said  in 
an  .Asian  ISDN  Council  (AIC)  meeting, 
Manila  1988  that  w^hat  Korea  has  done  is  a 
concerted  effort  to  build  the  necessary  in- 
frastructure to  achieve  a  self-reliant 
telecommunications  technology  base.  The 
effort  is  such  that  the  accumulation  of  re- 
sources including  well  educated  engineers 
at  ETRI  and  other  organisation  is  necessary. 

The  development  of  indigenous 
switching  system  will  reduce  tlie  depen> 
dence  on  major  international  firm.  It  clear 
cuts  the  difficulties  that  might  happen  if 
Korea  had  developed  the  system  from  the 
existing  one.  Nevertheless  the  former  anal- 
ysis remain,  couid  Korea  sustain  thv  de\  ei- 
opment  of  digital  switch  after  it  fulfil  the 
dome' tic  market  ? 


INDIA 

India  is  a  special  case.  A  quote  frcMn 
Pitroda  from  C-DC^T  (Centre  for 
Development  of  Telematics)  may  reflecf.  the 
Indian  policy  on  technology:  'T'vn  since 
independence,  India  has  been  emphasising 
indigenous  development  and  self-reliance 
in  several  major  technologies  for  basic  ne 
cess i ties  such  as  agriculture,  transport<iti()n 
and  communication.  India,  with  strong  in- 
dustrial base  and  scientific  manpower,  im 
pressive  in  quality  and  range  of  skills,  j'^st 
cannot  rc^ly  on  imported  techiujlogit-s  and 
products  to  build  her  intrastructure  to  Icop 
trog  into  the  future." 

Wiih  those  phiios^phv,  India  does 
ever\thing  with  their  own,  howe\er  -Mnva^- 
limes  with  (^Id  technologies  the\'  acqiuT-^ci 
in  the  post  An  example  is  their  m.'.in  ex- 
changes (above  2000  lines)  factcnies  lliere 
are  still  4  factories  <et  up  h\  Ml  flndi-in 
telephone  Industries  I  imiti'd)  lliat  use 
Strowger    technol(>g\    from    I  ^  +8  and 

(  rossbar  technology  from  Lntil  I'-^sr. 

'^0';  t>f  Indian  telephone  lines  are  stiH  u-- 
mg  these  t\"pe  of  techni>logios  (\air  i^W) 

The  problem  emerged  as  the  Indi.m 
lelephone  Industries  tries  to  repl.ice  those 
main  exchanges  with  the  Alcatel  I -lOf^ 
switches.  But  "...nearh'  12,000  persons  are 
becoming  surplus",  said  \air.  .\s  a  result 
the  Indian  (iovernment  reserved  the  mar- 
ket for  ni  for  main  exchcmges  (more  than 
2000  lines)  until  such  time  that  all  flu- 
ma  np(n\er  and  infrastructure  are  utilised. 
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However  for  switching  system 
which  has  the  capacity  under  2000  lines, 
India  has  its  own  indigenous  products. 
Started  in  1984  under  a  centre  called  C-DOT 
(Centre  for  Development  of  Telematics), 
India  was  able  to  produce  128  port  PABX 
and  rural  exchange.  There  is  also  512  port 
version.  ITI  has  also  produced  exchanges 
called  TLT  (Integrated  Local  Trunk 
Switches)  with  the  configuration  from  1^00 
to  2000  lines. 

The  development  of  C-DOT  ex- 
changes started  when  Sarin  committee  was 
appointed  in  1980  to  analyse  the  telecom- 
munications problems  in  India.  He  came 
up  with  recommendation  of  digital  tech- 
nology for  the  future  switching  and  trans- 
mission facilities.  In  line  with  this,  it  was 
decided  to  develop  new  digital  switching 
system  indigenously. 

Again,  the  same  as  Korea,  the  gov- 
ernment of  India  accumulates  the  resources 
in  two  and  half  years,  and  agrees  to  spend 
some  Rs.  35  crores  to  develop  a  family  of 
digital  switches  in  36  months  with  300  en- 
gineers. A  new  company  was  set  up  in 
August  25,  1984  :  Centre  for  Development 
of  Telematics  (C-DOT)  (Pitroda).  The  task 
was  not  only  to  design  but  also  to  produce 
in  a  complete  production  line,  C-DOT  rural 
exchange  with  128  port  was  exhibited  at 
Africa  Telecom  1986.  The  commercial  pro- 
duction is  due  by  the  end  of  1987. 


CONCLUSION 

We  have  seen  examples  from 
Indonesia,  Korea  and  India  in  technology 
transfer,  especially  in  the  switching  system 
industry  in  the  Asia  Pacific  Region.  In 
Indonesia,  INTI  develops  small  digital 
exchange  in  addition  to  support  laboratory 
or  even  locally  integrated  research  and 
development  laboratory. 

Korea,  backed  with  a  strong 
economy,  has  already  set-up  a  good 
manufaciUf  ing  base  of  switching  system 
industry.  Koroa  made  this  happen  with  ihe 
concerted  effort  and  strong  commitment  of 
Korean  Government  through  its  Korean 
Telecom,  ETRI  /Universities,  other 
research  institutes  and  manufacturers. 


India  started  to  develop  its  own 
digital  switch  after  looking  that  90%  of  it 
telephone  were  from  old  technologies. 
With  the  philosophy  of  self-reliance,  India 
produces  switching  system  by  setting  up  a 
centre  called  C-DOT  (Centre  for 
Development  of  Telematics). 

W^e  can  see  that  the  challenges  of 
technology  transfer  require  commitments 
in  human  resources,  financial  support  and 
of  course,  reliable  research  and 
development  organisation.  Technology 
transfer  must  be  acquired  with  efforts  trom 
the  industry  itself  as  well  as  the 
government  through  its  policies. 
Moreover,  industr}'  should  also  have  the 
capability  to  translate  the  development  of 
technology  into  development  of 
manufacturing  as  recommended  by  the 
Maitland  Report. 
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COOPERATION  TASKS  OF  TELECOMMUNICATIONS 
IN  THE  ASIA-PACIFIC  REGION 


Dr.  Shin  Yun-sik 
DACOM  Corporation 
Seoul,  Korea 


Introduction 


The  telecommunications  were  largely  dependent  on  the  telephone  and 
telegraph  in  the  past  but  today,  their  services  are  fast  expanding 
thanks  to  the  rapid  development  of  technology,  the  advent  of 
versatile  computers  and  the  linked  usage  of  telecommunications  and 
computers. 

Accordingly,  the  telecommunications  have  become  more  essential  in 
today's  economic  activities.  In  fact,  telecommunication  services 
enable  enterprises  to  be  internationalized  by  overcoming  the 
geographical  barriers  and  thus  expand  their  production  and  trades 
by  exchanging  information  faster. 

The  information  network  will  play  the  pivotal  role  in  exchanging 
and  distributing  information,  which  is  so  essential  in  commerce  and 
industry . 

As  the  technologies  for  telecommunication  and  information  are 
further  developed,  their  role  will  be  more  crucial  in  industries 
and  eventually  they  will  lead  us  to  an  information  society. 

In  particular,  the  necessity  of  the  information  network  is  even 
greater  in  the  Asia-Pacific  region  and  suggest  some  cooperative 
activities  deemed  necessary  among  the  countries  in  the  region. 


2.  The  telecommunication  environment  in 
the  Asia-Pacific  region  and  the  present 
status  in  Korea. 

The  countries  in  the  Asia-Pacific 
region  can  be  classified  into  four  groups 
in  view  of  the  structure  of  the 
telecommunication  providers  and  the 
services. 

Included  in  the  first  group  are 
China,  Thailand,  Indonesia,  Taiwan,  etc. 
whose  telecommunication  services  are 
being  provided  exclusively  by  the 
government  or  public  enterprises.  The 
second  group  embraces  those  countries 
which  have  privatized  the 
telecommunication  service  providers  but 
the  service  is  still  a  monopoly.  Hong 
Kong,  telecommunication  service  providers 
but  the  service  is  still  a  monopoly. 
Hong  Kong,  Singapore  and  Malaysia  belong 
to  this  group.  The  third  group  includes 
such  countries  as  Korea,  Japan, 
Australia,  etc.,  where  competition  is 
partly  introduced  and  the  carriers  are 
almost  privatized.  In  countries  falling 
into  the  fourth  group,  telecommunication 
services  are  fully  transferred  to  private 
domain  and  competition  is  widely  in 
practice.  In  this  group  are  such 
countries  as  USA,  Canada,  Philippines  and 
New  Zealand. 


Generally  speaking,  however,  the 
countries  in  the  Asia-Pacific  region 
follow  on  a  similar  pattern  in  reforming 
their  telecommunication  structures  in 
that,  at  the  beginning  stage,  the  service 
is  provided  by  a  government  body  and  then 
it  is  provided  by  a  public  enterprise  and 
at  last  the  service  is  privatized  while 
competition  is  introduced. 

Contrary  to  the  trend  in  basic 
telecommunication  services  mentioned 
above,  hov;ever ,  the  mobile  service  has 
been  developed  in  a  different  style.  As 
the  mobile  service  was  regarded  as  a 
special  type  of  alternative  service 
rather  than  a  kind  of  public  service  like 
telephone  and  was  also  thought  to  be 
somewhat  confined  in  the  use  for  a 
restricted  group  of  customers ,  the 
participation  of  private  corporations  was 
allowed  from  the  initial  stage. 

Apart  from  privatization  and 
liberalization,  another  important  aspect 
in  the  telecommunication  field  is 
internalization.  As  you  are  well  aware, 
such  multi-national  negotiations  as 
Uruguay  Round  are  frequently  held  in  this 
telecommunication  business.  In  the  long 
term  view,  it  seems  to  be  inevitable  to 
open  the  telecommunication  market 
internationally  and  in  this  respect,  the 
Asia  Pacific  countries  should  make 
renovations  in  their  telecommunication 
structure  or  service  so  as  to  cope 
effectively  with  such  international- 
ization trend. 
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In  terms  of  facilities,  Asia-Pacific 
countries  can  be  divided  into  two  groups; 
the  first  one  has  such  countries  as  USA, 
Canada,  Japan,  Hong  Kong,  Singapore, 
Taiwan,  Korea,  Australia  and  New  Zealand 
whose  telephone  supply  has  already 
exceeded  the  demands.  On  the  other  hand, 
the  countries  in  the  second  group  could 
not  provide  the  public  with  sufficient 
telephone  facilities  yet,  hence  it  is  not 
easy  for  ordinary  customers  to  gain 
access  to  telephone  services. 

The  former  group  now  have  to  pay 
their  attention  to  providing  a  variety  of 
new  services  and  the  enhancement  of  the 
service  quality,  while  the  latter  group 
should  accelerate  the  expansion  of 
facilities  in  the  first  place. 

From  the  point  of  view  of 
industrialized  countries,  the  fact  that 
there  exists  considerable  gap  in  the 
degree  of  facility  installation  among  the 
Asia  Pacific  countries  would  seem  to  be 
an  attractive  telecommunication  equipment 
market.  In  reality,  however,  it  would 
give  a  bad  effect  to  that  region  in 
respect  to  the  promotion  of  commerce  and 
evolution  of  the  industries  due  to  the 
lack  of  fast  and  sufficient 
communications  among  the  countries. 

In  the  case  of  Korea,  continuous 
investments  have  been  made  year  after 
year  in  expanding  the  total  scale  of 
national  telecommunication  capabilities 
since  last  decade.  As  a  result,  the 
demand  for  basic  telecommunication 
service  has  been  fulfilled  to  some 
extent.  In  addition,  we  have  achieved  a 
great  goal  for  the  technology  level-up. 
For  example,  Korea  has  developed  a  full- 
digital  exchange,  named  TDX,  thus  ranking 
itself  among  the  top  ten  countries  in  the 
world. 

As  the  facilities  are  enriched  and 
the  service  is  diversified,  it  becomes  no 
longer  suitable  to  remain  a  monopoly. 
Moreover  the  pressure  for  opening  the 
telecommunications  market  is  getting 
stronger  from  outside.  Hence  it  is 
almost  inevitable  to  reform  the 
telecommunication  structure  including  the 
regulatory  aspects  as  well  as  the  service 
categories.  In  this  connection,  the  area 
of  value-added  services  was  brought  into 
competition  to  a  far  extent  already  and 
even  the  telephone  service  stands  in 
competition  partly.  In  the  case  of 
mobile  telecommunication  service,  new 
competitors  are  expected  to  be  opening  in 
the  near  future. 

Despite  the  dramatic  development  in 
the  basic  telecommunication  service  area 
in  Korea,  other  specific  services  are 
still  poor  in  its  scale  of  facilities  and 
penetration  into  day-to-day  life  of  the 
public .  The        sum        of  mobile 

telecommunication  service  and  other 
value-adaed  services  accounts  for  a  mere 
twelve  percent  of  the  total 
telecommunication  market  of  Korea  at 
present. 


In  respect  to  technology,  such  areas 
as  digital  mobile  communication,  portable 
phones,  satellite  communication  and  data 
communications  are  still  underdeveloped. 
In  addition,  the  key  technologies 
required  for  the  forthcoming  integrated 
telecommunication  service  era  in  the  2 1st 
Century,  including  fibre  optic 
transmission,  high  speed/broad  band 
transmission  and  intelligent  network  are 
still  to  be  upgraded. 

3.  The  necessity  for  telecommunication 
cooperation  in  the  Asia-Pacific  region 
and  current  status 

From  the  position  of  Korea,  the 
necessity  for  telecommunicat  ion 
cooperation  with  Asia  Pacific  countries 
is  viewed  as  follows. 

First,  out  of  the  total  inter- 
national telecommunication  traffic,  the 
segment  of  the  Asia  Pacific  region 
accounts  for  69  percent  and  7  3  percent 
for  outgoing  and  incoming  respectively  so 
that  the  Asia-Pacific  region  is  of  vital 
importance  to  us.  Second,  the  potential 
of  the  Asia-Pacific  area  is  great  enough 
to  give  us  some  motivations  for  the 
development  of  data  communication  service 
in  view  of  the  demand  for  not  only  the 
data  communication  service  itself  but 
also  the  commercial  utilization  of  it. 

Third,  Asia  Pacific  countries  can 
achieve  the  technology  development  and 
transfer  with  less  effort  and  cost 
through  cooperative  ties  among  them. 

We  think,  such  cooperative  efforts 
are  still  needed  for  other  countries  as 
well,  for  it  will  cause  the  total  volume 
of  telecommunication  utility  to  be 
increased  and  in  turn,  enhance  the 
economy  in  the  region  as  a  whole. 

In  order  to  attain  such  objectives, 
the  countries'  mutual  cooperation  is 
required  especially  in  the  following 
activities. 

First,  the  establishment  of  a  global 
data  communication  network  with  a  view  to 
ensuring  diverse  and  free  exchange  of 
information.  It  means  not  only  the 
expansion  of  the  network  itself  but  the 
upgrade  of  the  service  quality. 

Second,  in  order  to  utilize  data 
communication  freely,  all  the 
technological  and  regulatory  environment 
should  be  reshaped  or  broadened. 

Third,  to  set  up  telecommunication 
standards  commonly  applicable  to  any 
country  in  the  region  so  as  to  ensure 
effective  interconnect ivity  of  the  data 
communication  networks  between  countries. 
Viewed  in  this  light,  we  need  systemized 
tools  in  the  region. 

Fourth,  in  view  of  the  balanced 
development  of  telecommunications,  every 
country  should  cultivate  human  resources, 
especially  for  the  areas  of  relatively 
less  developed  technologies.  This  is  the 
area  in  which  the  regional  cooperation 
system  is  most  required. 
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There  already  exists  several 
regional  cooperative  organizations  in 
operation  in  the  Asia  Pacific.  And  I 
understand  some  of  other  economic 
organizations  are  also  developing  several 
programs  to  boost  the  telecommunication 
industries  of  the  region. 

In  the  former,  there  are  such  bodies 
as  the  Asia  Pacific  Telecommunity,  the 
Pacific  Telecommunications  Council  and 
the  Asia  ISDN  Council.  The  latter 
includes  the  telecommunication 
development  program  of  APEC,  the  Triple  T 
project  of  PECC  and  the  committee 
activities  of  ESCAP. 

4.  TasXs  of  cooperation  in 
Telecommunications  in  the  Asia-Pacific 
region 

4.1  Exchange  of  information  in  the 
telecommunication  sector. 

The  first  thing  to  do  in  *the  Asia- 
Pacific  region  is  to  exchange  information 
on  each  country's  current  status  of 
telecommunications . 

In  the  latter  part  of  the  20th 
Century,  the  technological  advances  have 
been  accelerated  year  after  year. 
Keeping  pace  with  this,  the  circumstance 
of  telecommunication  services  and 
regulations  are  being  restructured  in 
each  country.  Such  variations  are  shown 
to  us  as  the  privatization,  competition 
and  deregulation. 

In  order  to  keep  abreast  with  such 
circumstantial  changes,  every  country 
should  modify  or  reform  its 
telecommunication  structure  regarding 
both  technical  issues  and  regulatory 
matters.  In  doing  this,  we  really  need 
to  know  of  other  countries*  experiences 
and  applications. 

At  present,  some  regional 
organizations  are  running  specific 
programs  for  gathering  database  of  each 
country's  telecommunications  environment. 
APEC  and  PECC  have  completed  their 
respective  information  gathering  and  APT 
is  also  going  through  this  process. 

APEC's  committee  for 
telecommunication  has  launched  a  project 
named  Data  Compilation  through  which  APEC 
member  countries  are  exchanging 
information  related  to 
telecommunications.  Under  this  project, 
materials  are  gathered  from  all  the 
member  countries  such  as  telecom 
regulations,  investment  plans,  conditions 
for  penetration  into  telecom  market, 
education  programs  and  facilities.  It 
plans  to  draw  a  master  plan  on 
telecommunication  cooperation  policy  on 
the  basis  of  the  data  compiled. 

On  the  other  hand,  PECC's  Committee 
for  Telecommunications,  Transportation 
and  Tourism  has  conducted  a  rather  broad 
survey  on  these  three  areas  under  the 
title  of  Triple  T  Survey.  PECC's  survey 
is  unique  in  that  it  includes  opinions 
from  experts  in  the  field. 


This  information  gathering  and 
distributing  work  is  an  on-going  project 
and  is  expected  to  be  carried  out  in  the 
future,  even  more  actively  and  quickly 
for  the  purpose  of  achieving  real 
cooperation  in  the  region. 

4.2  Establishment  of  a  Data 
Communications  Network  in  Asia  Pacific 

As  the  economic  structure  is 
transforming  itself  into  the  service 
oriented  one,  the  need  for  information  as 
well  as  data  communication  is  on  the  rise 
in  proportion  but  present  PSTN  cannot 
fully  support  such  complex 
communications . 

Therefore  it  is  urgently  required  to 
set  up  a  renewed  data  commuriication 
network  as  an  economic  infrastructure  in 
the  region  which  links  all  the  countries 
in  the  Asia  Pacific  together,  comprising 
such  facilities  as  exchange  and 
transmission  systems,  and  sof twcire  like 
EDI  or  E-mail  as  well. 

In  relation  to  the  theme 
"Establishment  of  Data  Communication 
Network  in  Asia  Pacific  Region",  Teleport 
plan  was  drawn  up  and  has  been  carried 
out  by  APEC.  And  another  project  named 
"Triple  T  Port  for  Developing  Economies" 
is  underway  in  PECC. 

APEC's  Teleport  plan  is  drawn  up  in 
two  directions;  one  is  to  estab] ish  the 
concept  that  Teleport  plays  an  important 
role  as  a  center  of  telecommunications  to 
regional  economy  development  and,  the 
other  is  to  discuss  the  items  to  be 
investigated  or  examined  preliminarily 
prior  to  the  installation  of  the  network. 
APEC  s  Teleport  plan  is  progressing 
comparatively  slowly  because  there  are 
various  opinions  in  regard  to  the  pattern 
and  scale  of  the  teleport  system  which 
should  reflect  such  factors  as  the  degree 
of  facility  deployment,  communication 
demand  and  regulatory  circumstance. 

PECC  has  come  up  with  a  teleport 
model  as  reviewing  the  construction  plans 
of  telecommunication  infrastructure  in 
Indonesia,  Malaysia  and  Thailand  which 
have  the  construction  plans  of 
"Industrial  Parks" . 

The  viewpoints  from  the  countries 
involved  in  the  Teleport  project  have 
shown  a  conflict  of  interest. 
Industrialized  countries  are  interested 
in  providing  equipment  required  for  the 
construction  of  Teleport  network,  while 
underdeveloped  countries  look  for 
receiving  technical  and  financial  support 
through  this  Teleport  project. 

For  the  successful  establishment  of 
data  communication  network  in  the  Asia 
Pacific  region,  these  two  aspects  should 
be  harmonized  smoothly. 

4.3  Utilization  of  Data  Communication 
Network 
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Another  important  thing  in  regard  to 
the  establishment  of  data  communication 
network  in  Asia  Pacific  region  is  how  to 
utilize  the  network  well. 

The  services  to  be  thought  of  on  the 
first  hand  are  EDI,  E-mail,  Videotex, 
Audiotex,  etc..  In  particular,  EDI  is 
expected  to  be  utilized  extensively  in 
trade  and  commerce  and  other  economic 
activities  as  a  whole. 

As  a  utility  program  of  the 
international  data  communication  network 
in  Asia  Pacific,  "EDI  plan"  of  APEC  and 
"Pacific  Communication  Network"  of  PECC 
have  been  drawn  up.  Of  these,  EDI  plan 
of  APEC  is  in  progress  in  two  v/ays,  one 
is  to  provide  EDI  education  program  to 
member  countries  and  to  draw  their 
attention  by  doing  so  and,  the  other  is  a 
demonstration  program  which  shows  the 
real  benefits  from  using  EDI.  On  the 
other  hand,  PECC's  interest  is  on 
electronic  mail  and  bulletin  service. 

EDI  itself  is,  of  course,  to  be 
welcomed  for  both  industrialized 
countries  and  under-develop^ad  countries 
in  consideration  of  its  usefulness,  but 
the  situation  of  the  countries  are  not 
all  the  same.  It  is  because  EDI  or  data 
communication  is  closely  related  to 
service  industries  such  as  finance, 
insurance,  advertisement,  tourism  and 
that  if  utilization  of  the  network  is 
wide-spread,  it  makes  easier  to  penetrate 
into  the  service  market  of  developing 
countries  by  developed  countries. 

In  the  circumstances,  USA,  Canada, 
Australia,  New  Zealand,  Japan,  Singapore, 
Hong  Kong,  etc.,  are  emphasizing  the 
earlier  implementation  of  EDI,  whereas 
other  countries  which  do  not  have 
sufficient  technical  or  service 
capability  are  rather  passive  in  this 
regard.  Accordingly,  the  matter  of 
introduction  and  utilization  of  the  data 
communication  network  in  Asia  Pacific 
area  should  be  preceded  by  deep 
considt-rations  on  the  harmonious 
combinations  of  above  two  seemingly 
conflicting  standpoints. 

4.4     Development  of  Human  Resources 

As  the  cycles  of  new  technologies 
are  getting  shortened  due  to  renovations 
in  services  and  relevant  technologies,  it 
becomes  the  key  task  to  develop  and 
obtain  sufficient  professional  manpower 
possessing  upgraded  skills. 

Even  in  this  matter  of  data 
communication  network  build-up  and 
subsequent  use  of  it  in  Asia  Pacific, 
human  resources  development  is  very 
crucial  and  therefore  requires 
substantial  cooperation  and  supports. 

Such  cooperation  in  Asia  Pacific 
region  can  be  achieved  in  two  ways;  more 
convenient  way  is  the  technology  transfer 
in  the  course  of  telecom  equipment 
imports,  which  is  a  rather  private  and 
bilateral  method  between  the  vendor  and 


vendee.  The  other  approach  is  to  promote 
cooperation  through  international 
organizations. 

As  you  are  well  aware,  APT  and  APEC 
are  conducting  training  program.  APT*s 
program  is  focused  on  the  technical 
training  for  the  people  from  developing 
countries,  while  APEC^s  program  has  been 
targeting  the  management  class  of  the 
service  providers. 

When    it    comes    to    organizing  the 
training  program,   the  field  of  interest 
is  contingent   on  the   situation  of  each 
country.      In  the  case  of  less  developed 
countries,    whose  priority    is   to  expand 
the     telecommunication     facilities  and 
services,     the    training    is    focused  on 
cultivating    the   general    technical  man- 
power capable  of  installation,  operation 
and    maintenance    of    the    equipment  and 
facilities.      Compared  with  this,  newly 
industrialized  countries  such  as  Korea, 
Hong    Kong,     Singapore    and    Taiwan  need 
professional  engineers  for  state-of-the- 
art    technologies    as    they    already  have 
enough  human  resources  for  handling  other 
general    ajL":^s    and    besides,     they  can 
cultivate    the    required    technicians  by 
themselves  to  some  extent.     On  the  other 
hand,       advanced      countries      are  not 
interested  in  the  training  itse]f,  bat  in 
other  benefits  derived  from  such  training 
programs-       They    are    in    a    position  to 
provide   other   countries  with  their  own 
developed  education  systems  and  so,  they 
may  expect  the   increase  of  demands  for 
their      manufactured  telecommunication 
facilities      in      connection      with  the 
training  courses. 

4.5  Standardization 

Needless  to  say,  communications  are 
possible  only  when  the  terminals  and 
associated  facilities'  in  both  sides 
satisfy  required  technical 
specifications. 

In  the  countries  of  the  Asia  Pacific 
region,  both  old  and  new  systems  with 
updated  technical  standard  are  commonly 
used  and  yet,  some  countries  are  using 
the  materials  of  their  own  standard- 
It  could  be  easily  seen  that  if  each 
country  is  producing  and  using  its  own 
type  of  facilities,  it  will  give 
disadvantages  to  international 
telecommunications  on  a  global  scale  and 
this  is  especially  true  of  data 
communications. 

In  order  to  absorb  rapidly  upgrading 
technologies  with  less  effort,  it  shall 
be  emphasized  to  produce  an  environment 
for  setting  up  telecommunication 
standards  on  a  regional  basis. 

I  understand  there  is  no  regional 
organization  for  telecommunication 
standards  in  Asia  Pacific  like  ETSI  in 
Europe  yet .  Though  there  exists  such 
organizations  as  PTC  and  APT,  they  are 
not  directly  related  to  the  matter  of 
standardization. 
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PTC  is  open  to  any  issue  concerned 
with  telecommunications  including  the 
standardization  matters,  but  is  rather 
oriented  to  the  exchange  of  information 
and  APT*s  role  is  focused  on  the  balanced 
development  of  all  the  countries  in  the 
Asia  Pacific  region,  the  standardization 
is  left  out  in  the  dead  angle. 

The  subject  of  standardization 
includes  not  only  technical  aspects  but 
economic  points.  As  the  standardization 
of  materials  are  being  treated  as  non- 
tariff  trade  barriers,  this  matter  is 
very  sensitive  to  trade  and  commerce 
also. 

Due  to  such  economic  concerns  of 
each  country,  setting  up  a  regional 
standard  organization  is  a  very  difficult 
task.  However,  considering  the  fact  that 
our  primary  purpose  in 
telecommunication  business  is  to  maximize 
the  fulfillment  of  communication  needs  in 
keeping  with  the  development  of  all  the 
industries,  it  still  seems  to  be 
necessary  to  establish  a  standardization 
body  in  the  Asia  Pacific  area  so  as  to 
come  up  with  useful  standards  commonly 
applicable  to  all  the  countries.  Support 
and  cooperation  are  badly  needed  in  this 
regard . 

5.     Closing  Remarks 

The  telecommunication  cooperation  in 
the  Asia-Pacific  region  should  be 
progressed  toward  the  direction  that  the 
technology  renovations  in  the  field  of 
telecommunications  are  being  reflected  to 
a  maximum  extent  in  improving  the  social 
and  economic  standard  in  the  region. 

It  is  in  this  context  that  I  have 
mentioned  some  tasks  of  cooperation  for 
the  telecommunications  in  the  Asia- 
Pacific  region.  They  are;  Exchange  of 
Information  sector.  Establishment  and 
utilization  of  Data  Communication 
Network,  Development  of  Human  Resources 
and  Standardization. 

As  PTC  has  played  an  important  role 
so  far  in  promoting  a  free  exchange  of 
information  in  regard  to 
telecommunications,  I  count  on  the  PTC  to 
continue  to  carry  out  such  functions  in 
the  future  so  that  it  will  contribute  a 
lot  to  the  development  of  the  Asia 
Pacific  society. 


ERIC 


1064 


Pacific  Teleconnnnunications  Council 
2454  South  Beretania  Street,  Suite  302 
Honolulu.  Hawaii  96826  USA 


